UBND TINH PHU THQ KY THI TUYEN SINH VAO LOP 10 TRUNG HQC PHO THONG
sO GIAO DUC VA PAO TAO NAM HOC 2026 — 2027
MON THI: TOAN
(Danh cho thi sinh du thi vio 16p chuyén Toén)
Thoi gian lam bai: 150 phiit, khéng ké thoi gian phdr dé

PE CHINH THUC
(Dé thi c6 01 trang)

Chu 1 (3,0 Giém).

a) Mot khéch san mo cira 24 gid mbi ngdy. Quéan 1y phén céng vi trf truc |€ tén theo gid. S6 giv truc
duge chia déu cho s6 nhan vién 12 tfn. Sau khi tuyén thém 1 nhan vién mdi thi thoi gian true ciia mbi nhén
vién IZ thn giam 48 phit. Hoi ban dédu khéch san c6 bao nhiéu nhén vién 1& tan?

b) Cho P(x) ladathire bic 3 thoaman P(1)=2,P(2)=3,P(3)=4,P(4)=17. Tinh gid tr P(0).
2 3
¢) Giai phuong trinh vx~ —2x+16 =x——1+—I.
x_.
Ciu 2 (1,5 diém). Cho m,» 1 hai s6 nguyén duong, m>1 va p la s6 nguyén td 1é sao cho p™ =1+5-2".
a) Chimg minh ring m la s6 chin.
b) Tim tht ca cac by (m,n, p) thoa man.
Céu 3 (1,5 diém). Cho cac sb thurc duong a,b,c thoa man abe=1.
1 1 1
+ + =y
ab+b+1 bc+c+l ca+a+l

| 1 1
+ + :
3a+4b+2¢ 3b+4c+2a 3c+4a+2b

CAu 4 (3,0 diém). Cho tam gidc 4BC nhon v&i 4B < AC. Puong tron ndi tiép (I) tiép xic véi ba canh
BC,CA, AB l4n luot tai D,E,F. Goi EM,FN 1la hai dudng cao cia tam gidc DEF. Goi I' la diém d6i

a) Chimg minh ring

b) Tim gié trj 16n nhét cna biéu thirc P =

ximg cua / qua EF.
a) Chimg minh rang MN song song BC va [’ 1a truc tAm ciia tam gidc AEF.

b) Chimg minh ring DFI' = MEC va I'MC =90°.

¢) Goi S la giao diém cua I'C véi DE, T la giao diém ciia ID v6i MC. Chimg minh ring 5 diém
I''"M,N,S,T ciing nam trén mt dudmg tron.
Cau 5 (1,0 diém). Ban du trén bang c6 100 s 1. M&i buéc ban An chon mét sé a bét ky trén bang sau

d6 x6a né di va thay thé boi bbn sb ,%. Chéng han, néu chon sé 1 thi An sé thay thé boi bdn sb

AR

aa
474’
1111
4’4’4’4

a) Hay chi ra mot cach thyc hién dé sau hitu han budc, trén bang khong c6 77 sb gidng nhau.

b) Tim s6 nguyén duong k 16n nhét sao cho bét ké ban An chon s6 nhu thé néo thi sau méi buéc, trén

bang ludn ton tai it nhit k s6 giéng nhau.

____HET




UBND TiNH PHU THO KY THI TUYEN SINH VAO LOP 10 TRUNG HQC PHO THONG

SO GIAO DUC VA PAO TAO NAM HOQC 2026 - 2027
——— — MON THI: TOAN
DE CHINH THUC (Danh cho thi sinh dy thi vio 16p chuyén Tin)
(Dé thi c6 01 trang) Thoi gian lam bai: 150 phiit, khong ké thoi gian phdt dé
Ciu 1 (3,0 diém).

a) Mot khéch san m& cira 24 gid mdi ngy. Quén Iy phan cong vj tri tryc 1€ tan theo gid. S6 gidr truc
dugc chia du cho s nhén vién 12 tan. Sau khi tuyén thém 1 nhan vién méi thi thdi gian tryc ciia m3i nhén
vién 12 tan giam 48 phut. Hoi ban d4u khéch san c6 bao nhiéu nhén vién 1€ tan?

b) Cho P(x)la dathirc bic 3 théaman P(1)=2,P(2)=3,P(3)=4,P(4)=17. Tinhgid tri P(0).

¢) Giéi phuong trinh vx? -2x+16 =x—1+—3—l.
x—

Ciu 2 (1,5 diém). Cho m,n 13 hai sé nguyén dwong, m >1 va p 13 s6 nguyén t6 1& sao cho p™ =1+5-2".

a) Ching minh ring m 14 s6 chén.

b) Tim tit ca cac by (m,n, p) thoa mén.
Cau3 (1,5 diém). Cho a,b,c 1a.céc sb thyuc duong théa mén a+b+c23.

a) Chimg minh ring 4(a3 4 b3) > (a+b)3.

b) Tim gid tri nho nhét cia biéu thirc

a+b’ b+ JC+ad
“Uroy Qray +by

Céu 4 (3,0 diém). Cho tam gidc ABC nhon (4B < AC), c6 cic dudng cao AD, BE,CF cit nhau tai H.
Goi M, N lan lugt 12 hinh chiéu vuéng géc cia D 1én BH, CH.

a) Chimg minh ring AE-AC = AF-AB vi MN song song véi EF.

b) Dudng tron tim O dudng kinh AD cét 4B, AC lan lugt tai P,Q. Chungmmhrﬁng M,N,P,Q
thing hang.

¢) Dudng tron dudng kinh DC cét OC tai S (khic C), DS cit 4C tai 7. Chimg minh
AC-TQ=AT-QC.

Ciu 5 (1,0 diém). Ban diu trén bang viét cip sb c6 thit tw (2;3). M3i buéc ban Phu dugc phép thay thé

cdp (x;») trén bang bing mot trong céc cdp (¥;x),(-x;¥),(y-x ).
a) Hay chi ra mt c4ch thyc hién ¢é sau hitu han buéc ban Phi viét dugc cip (4;1) 1én béang.
b) Hoéi sau hitu han buéc ban Phii c6 viét dugc cip (2026;2027) 1én bang hay khong?

I : | ) N



»° BO 7o . Mo6n Toan

4
é? 4:,: Mb6n thi: Toan (vong 2, danh cho chuyén Toan)

Nguyén Nhit Huy - Lé Nam Khénh - Pham Ngoc Uy
Tich Kin Thic - Tr Niém Vu Tran Nguyén DPitc Nhit - Lé Thanh Lam - Hoang Lé
Nhat Tung

Phan Anh Quéan - Trinh Huy Vii - Nguyén Ping
Khoa - Nguyén Piac Quan

I¢ PHAN PE THI

Cau 1.

a) Mot khach san md clia 24 gio moi ngay. Quan ly phan cong vi tri truc 18 tan theo gid. S6 gid
truc dudc chia déu cho s6 nhan vién 1€ tin. Sau khi tuyén thém 1 nhan vién mdi thi thoi gian
truc cia mbi nhan vién 1€ tan giam 48 phit. Hoi ban dau khach san c6 bao nhiéu nhan vién
1€ tan?

b) Cho P(x) la da thic bac 3 théa man P(1) =2,P(2) = 3,P(3) =4,P(4) = 17. Tinh gia tri
P(0).

3
¢) Giai phuong trinh \/x2 —2x+16=x—1+ T
x N
Cau 2. Cho m,n 12 hai s6 nguyén duong, m > 1 va p 1a sé nguyén t6 18 sao cho p™ = 1+5-2".
a) Chiing minh ring m 1a s chén.
b) Tim tt ca cac bd (m,n, p) thdéa man.

Cau 3. Cho céc sb thuc duong a, b, c théoa min abe = 1.

) Chitng minh ra 1 + : - : 1

a ng minh ran gy
2 gab+b+1 bc+c+1 ca+a+1

1 1 1
3a—i—4b+2c+3b+4c—|—2a+3c+4a—|—2b'

b) Tim gia tri 16n nhit ctia biéu thic P =

Cau 4. Cho tam gidc ABC nhon v6i AB < AC. Pudng tron ndi tiép (I) tiép xtic v6i ba canh
BC,CA,AB lan luct tai D, E,F. Goi EM,FN 1a hai dudng cao ctia tam giac DEF. Goi I’ 1a diém
dbi xing ctia I qua EF .

a) Chidng minh rang MN song song BC va I’ 1a truc tim ctia tam giac AEF.
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b) Ching minh ring DFI' = MEC va I'MC = 90°.

¢) Goi S 1a giao diém ctia I'C v6i DE, T 1a giao diém ctia ID véi MC. Chiing minh ring 5 diém
I'M,N,S,T cung nam trén mot dudng tron.

Chu 5. Ban dau trén bang c6 100 s6 1. Mdi buéc ban An chon mdt sd a bat ky trén bang sau
d6 x6a né di va thay thé bdi bon sb . Chang han, néu chon s6 1 thi An sé thay thé bdi

bé L1111
onso4,4,4,4.

a a
44

S

a
4 )
a) Hay chi ra mot cach thuc hién dé sau hitu han budc, trén bang khong c6 77 sd giéng nhau.

b) Tim sb nguyén duong k 16n nhit sao cho bat k& ban An chon s6 nhu thé nao thi sau mdi
budc, trén bang ludn ton tai it nhit k s6 gidng nhau.
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2. PHAN PAP AN

a) Mot khach san mé ctia 24 git mdi ngay. Quan Iy phan cong vi tri truc 1€ tan theo gio.
S6 gid truc dudc chia déu cho s6 nhan vién 1 tan. Sau khi tuyén thém 1 nhan vién
méi thi thdi gian truc ctia mdi nhan vién 1€ tin gidm 48 phut. Hdi ban dau khach san
¢6 bao nhiéu nhan vién I€ tan?

b) Cho P(x) la da thiic bac 3 théa man P(1) =2, P(2) = 3, P(3) = 4, P(4) = 17. Tinh gi4
tri P(0).

3
¢) Giai phuong trinh \/x2 —2x+16=x—1+ —

Loi gidi.

a)

b)

c)

x—1
Goi x 12 s6 nhan vién 1€ tan ban dau cta khach san (x € N¥).
x. sl 1 X oo x . o 24
Tong thoi gian truc moi ngay la 24 gid nén thadi gian truc ban dau cua moi nhan vién la: —
X

(g10).
Sau khi tuyén thém 1 nhan vién, tdng sb nhan vién 1a x + 1 (ngudi) nén thdi gian truc cla

(gi0).

mdi nhan vién sau khi c6 nguti méi la i
x
N, . 2 R A A x A .0 . ’ 4 CRN , ~
Vi thoi gian truc cua moOi nhan vién le tan giam di 48 phut = 5 €10, ta c6 phuong trinh

24 24 _4
x x+1 5

x(x2+1) - 2 hay (x—5)(x+6) =0

Tur d6 phuong trinh ¢6 hai nghiém x = 5 (TMDK) va x = —6 (khong TMDK)

Vay ban dau khéch san c6 5 nhéan vién 1€ tan.

Phuong trinh tuong duong véi

bit O(x) =P(x) — (x+1).Khido Q(1) =0(2) =Q0(3) =0nénx=1,x=2vax=31aba
nghiém cuda da thic bac 3 Q(x).

Do P(x) bac 3 nén Q(x) cling bac 3, tir d6
O(x) =alx—1)(x=2)(x-3)
véi a 12 hé s cao nhét ctia P(x)
Taco Q(4) = 6a = 12 nén a = 2. T d6 tinh dugc Q(0) = —12 nén P(0) = —11.

bKXD: x # 1.
bat t = x — 1. Phuong trinh tr§ thanh

3
\/r2+15=r+;
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tuong duong
r+ ) >0
e

2
ﬁ+15:<r+§>

hay
t+§20
v’ 4
tuong duong ¢ = 1, tit d6 x = 2 thoa man BXKD
Viy tap nghiém cia phuong trinh 1a {2}.

Cho m, n 12 hai s6 nguyén duong, m > 1 va p la s6 nguyén t6 18 sao cho p™ = 1+5-2".
a) Ching minh rang m 1a sd chén.

b) Tim tht c4 céc bd (m,n, p) thdéa man.

Loi gidi.

a)

b)

Gia st phan chiing m 1é, phuong trinh da cho tré thanh
pPi-l=(p-D(P " +p" 4. +1)=52",

mamlévaplénén p" L4 p" 24 4118 suyrap” L4 p" 4+l = {1;5}. Mat
khac p > 3,m > 3 nén

PP 4 p" 24 4+1>3%+3+1 =13 (mau thuln).
Suy ra diéu gia st 12 sai. Vy m 12 s6 chin.
Vi m chin nén ta dit m = 2k v6i k nguyén duong. Khi dé, ta c6
(P -D(P +1)=5-2"

Liic nay, vi ged(p* —1,pF+1) | p*+1—(p* —1) =2 va p1& nén p* + 1, p* — 1 chin ta suy
ra ged(p* — 1, pF +1) = 2. Do d6 p* — 1 va p* + 1 khong ddng thai chia hét cho 4.
Tir day, két hop véi p* — 1 < pF +1 ta ¢6 céc trudng hop sau
e Néup*—1=5-2, p*+1=2""1thi p =11,k = 1 nhung khong c6 gid tri n théa man.
« Néupf—1=2""1 pF+1=5.2thitadugc p=3,k=2vasuyran=4,m=4 Thi
lai, ta thiy thda man.
« Néup*+1=5-2""1, p* —1 =2thi p =3,k = 1 nhung khong c6 gid tri n théa man.

Vay tat ca céc bd (m,n, p) thdéa man la (4,4,3).
]
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Cho céc sb thuc duong a, b, c thdéa min abc = 1.
1 n 1 i 1 _q
ab+b+1 bc+c+1 cat+a+1

1 1 1
3a+4b+2c+3b+4c+2a+3c+4a+2b'

a) Chiing minh ring

b) Tim gid tri I6n nhét ctia biéu thic P =

Loi gidi.

a) V6iabc=1taco

1+1+1_1+ab+b_1+ab+b_
ab+b+1 bc+c+1 cat+a+1 ab+b+1 ab+b+1 ab+b+1 ab+b+1

1 O]

3a+4b+2c  (a+b+c)+(2a+3b+c) a+b+c+2a+3b+c'

b)

Tuong tu véi cac phan thic con lai, ta duge

1 4 ( 1 | 1 )
< — -, .
= (e MEEe) 0a\20 BEEEN T s e 3, 1

Pita=x*b= yz, c = 7> véi x,y,z 12 cac s thuc duong c6 tich 1a 1.
1 _ 1 _ 1 < 1
2a+3b+c  2x2+3y2+72 (X2 +)2+72)+x2+2yr — 34+x2+2)2
1 y 1
(F+y)+ (2 +1)+2 7 2(xy+y+1)
Tuong tu cac phan thic con lai,suy ra

Khi do

1 1 1 1 1 1 1 1
+ + §—.< + + ):—.
2a+3b+c 2b+3c+a 2c+3a+b " 2 \xy+y+1 yz4+z+1 zx+x+1 2

Cuéicﬁnghmir?mga—kb—kcz3\/3 abc =3,
1 41 1
Nhuviy P < — +—.— = —.
WES33%9273

. ) 1
Pang thic xay ra khi a = b = ¢ = 1. Gia tri 16n nhat cua P la 3
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Cho tam gidc ABC nhon véi AB < AC. Pudng tron ndi tiép (I) tiép xiic véi ba canh
BC,CA,AB lan luct tai D,E,F. Goi EM,FN 1a hai dudng cao ctia tam gidc DEF. Goi I’
1a diém dbi xing cta I qua EF .

a) Chitng minh rang MN song song BC va I’ 1a truc tim cia tam gidc AEF.

—

b) Chiing minh ring DFI' = MEC va I'MC = 90°.

¢) Goi S 1a giao diém ctia I'C v6i DE, T 1a giao diém ctia ID v6i MC. Chiing minh ring
5diém I',M,N,S,T cung nim trén mdt dudng tron.

Loi gidi.

a) Tacé FMEN la ti gidc noi tiép nén DMN = FED = BDF nén MN || BC.

Lai c6 I’ d6i xting v6i I qua EF,nén I’ L EF, ma Al 1 EF nén A,I’,] thang hang. Mit khac
II' di qua trung diém EF nén FI'EI 1a hinh thoi, suy ra FI' || IE do d6 FI' 1 AE, tit d6 ta c6
I’ 1a truc tam cla tam gidc AEF.
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b)

Ta c6 I'E = I'F nén I'EF = I'FE va AF = AE nén AFT’ :1@\1’, ta bién d6i géc

AFI' +BFD = AEI' + FED = AEI' + FEM + MED
— AEI' + FEM +90° — EDF
— AEI' + FEM +90° — AFE

— o —

=AElI' + FEM +I'EF = AEM

—_— —_— —_— —_— A E/‘IB —_—
nén DFI' = MEC. Lai c6 EMF =IEC va EFM = > = EIC nén AEMF ~ ACEI (g.2)
CE IE IF
ME ~ ME_ MF’
nén FME = I'MC = 90°.

nén suy ra AI'FM ~ ACEM (c.g.c), suy ra AFME ~ AI'MC (c.g.c)

Ta c6 nhan xét sau:

Nhan xét — Ta ¢c6 ADMN ~ ADEF va ID la dudng cao cia DMN nén ta ké thém dudng
cao clia tam gidc DEF d€ st dung tam gidc dong dang tuong ting, ngoai ra ciing tan dung
dugc bd dé khi ké dudng thang qua D vudng goc véi EF.

Ké ID giao MN tai X, DZ | EF. Khi d6 ta c6 ADMN ~ ADEF c6 DX,DZ la cac dudng

XN FZ
cao tuong ing nén M- ZE’ lai c6 DZ 1 EF nén ZD la phan giac cua goc BZC, suy ra
BD BZ FZ XN i R R
DC=7C —7E :7 2L ap dung chum ducng thang dong quy suy ra MC,NB,ID dong quy
tai T hay B, T, N thang hang.

Tuong tu ciu b suy ra I'NT = I'MT = 90° nén I'MTN 1a i gidc ndi tiép. Lai c6

MI'S = 90° — 'CM = 90° — FEM = MFE = DNM,

nén MI'SN la ti gidc ndi tiép. Vay I',M,N,S, T cing nam trén mot dudng tron.

Ban dau trén bang c¢6 100 s6 1. Mbi budc ban An chon mot s6 a bt ky trén bang sau d6
2 s . N A 2,0 A A aaada 2 A A N ~ A
x0a no di va thay the bdi bon so 1031 Chang han, néu chon so0 1 thi An sé€ thay the
AL 1§
bdi bon so -, -
4’4

44
a) Hay chi ra mot cach thuc hién d€ sau hitu han budc, trén bang khong c6 77 sb gidng

nhau.

b) Tim s6 nguyén duong k 16n nhit sao cho bat k& ban An chon sé nhu thé nao thi sau
mdi budc, trén bang ludn ton tai it nhit k s6 gidng nhau.
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. « 2 - A - ~ 2 1 .2 2, 2, A N, R A 2 z
Loi giai. Cac so thu dudc sau cdac thao tac c6 dang R Gia su 6 mot thoi diém ¢ trén bang co ¢,

A > 1 s 1N X s, N LR 3 A A id A A A A s
so bang Tk Luu y la sau moi thao tac thi tong cac so trén bang khong doi nén ta ludn co

a)

b)

1%:2%5.

v x 2 a2 . 1 .1
O moi budc chon ra mot s6 1 roi bién thanh bon s6 1 Sau 24 budc thu dugc 96 so 1 Nhu

) 1
vay sau 24 budc nay trén bang c¢6 76 so 1 va 96 so by
1

A 2, X 2, A 1 N < A N A A 1 2, [N 2,0 - A
Tiep tuc 6 moi buée chon so 1 va bién thanh bon so I Sau 20 budc thuc hién véi cac so 1

! . .1 |
thu dugc 80 so T Lic nay trén bang ¢6 76 so 1; 76 soO 1 va 80 so 6
. < Al Z y ;1 1
Cuoi cung moi budce chon so 6 va bién thanh bon so a Sau 4 budc thi thu dugc 16 so h

£ . 1 1 1
Lic nay trén ba 576 50 1; 76 80 —; 76 sO — va 16 s0 —.
uc nay trén bang c6 76 so0 1; 6so4, 6 sO 16Va 6so64

Ta chiing minh k 16n nhét bang 76. That viy, gia st & thoi diém ¢ nao d6 trén bang c6 m + 1
s6. Néu moi ¢, < 75 thi

1 11 1
m&22w2;§%<r+—+—+~4~—>

4 42 4m
bat
1 1 1
g Y
+4—|—42+ +4m
1
3§=45-S5S=4——<4
4m
nén b
SESE
3
Suy ra

100 < 75.%l = 100,

mau thuin. Viy ton tai i d€ ¢; > 76. Suy ra k > 76. Theo trén thi ton tai mot cach thuc hién
céc thao tac dé k < 77. Nhu vay tém lai kyax = 76.

O
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4
s %, Mon thi: Todn (vong 2, danh cho chuyén Tin)

Nguyén Nhit Huy - Lé Nam Khénh - Pham Ngoc Uy

Tich Kin Thic - Tr Niém Vu Tran Nguyén DPitc Nhit - Lé Thanh Lam - Hoang Lé
Nhat Tung

Phan Anh Quéan - Trinh Huy Vii - Nguyén Ping
Khoa - Nguyén Piac Quan

1. PHAN PE THI

Cau 1.

a) Mot khach san mé ctia 24 gio mdi ngay. Quan ly phan cong vi tri truc 1€ tan theo gio. S gid
truc dugc chia déu cho s6 nhan vién 1€ tan. Sau khi tuyén thém 1 nhan vién méi thi thoi gian
truc ctia moi nhan vién 1€ tin gidm 48 phit. Héi ban dau khéach san c6 bao nhiéu nhan vién
1€ tan?

b) Cho P(x) la da thiic bac 3 thda man P(1) =2,P(2) = 3,P(3) = 4,P(4) = 17. Tinh gia tri
P(0).

3
¢) Giai phuong trinh \/x2 —2x+16=x—1+ ——

x—1
C4u 2. Cho m,n 1 hai s6 nguyén duong, m > 1 va p la s6 nguyén t6 1é sao cho p™ = 1+5-2".
a) Chiing minh ring m 1a s chan.
b) Tim tt ca cac bd (m,n, p) thda man.
Cau 3. Cho a,b,c 1a cic sb thuc duong théa man a+b+c > 3.
a) Ching minh ring 4(a> +5°) > (a+b)°>.
b) Tim gia tri nhé nhit ctia biéu thic

a+b N b3+ 3 N AS+ad
(1+¢)?  (1+a)®  (1+b)3

P =

Cau 4. Cho tam gidc ABC nhon (AB < AC), c6 céc dudng cao AD, BE,CF cat nhau tai H. Goi
M, N lan lugt 1a hinh chiéu vudng géc ctia D 1én BH,CH.
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a) Chiing minh ring AE - AC = AF - AB va MN song song v6i EF.

b) Pudng tron tim O dudng kinh AD cit AB,AC lan ludt tai P, Q. Chiing minh rang M,N,P,Q
thang hang.

¢) Pudng tron dudng kinh DC cit OC tai S (khac C), DS cit AC tai T. Chiing minh ring
AC-TQ =AT -QC.

Chu 5. Ban dau trén bang viét cip sb c6 thd tu (2;3). Mdi budc ban Phi duge phép thay thé
cip (x;y) trén bang biang mot trong céc cip (y;x), (—x;y), (y — x3y).

a) Hay chi ra mot cach thuc hién d€ sau hitu han budc ban Phu viét dugc cip (4;1) 1én bang.

b) Hoi sau hitu han budc ban Phi c6 viét dugc cip (2026;2027) 1én bang hay khong?
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2. PHAN PAP AN

a) Mot khach san mé ctia 24 git mdi ngay. Quan Iy phan cong vi tri truc 1€ tan theo gio.
S6 gid truc dudc chia déu cho s6 nhan vién 1 tan. Sau khi tuyén thém 1 nhan vién
méi thi thdi gian truc ctia mdi nhan vién 1€ tin gidm 48 phut. Hdi ban dau khach san
¢6 bao nhiéu nhan vién I€ tan?

b) Cho P(x) la da thiic bac 3 théa man P(1) =2, P(2) = 3, P(3) = 4, P(4) = 17. Tinh gi4
tri P(0).

3
¢) Giai phuong trinh \/x2 —2x+16=x—1+ —

Loi gidi.

a)

b)

c)

x—1
Goi x 12 s6 nhan vién 1€ tan ban dau cta khach san (x € N¥).
x. sl 1 X oo x . o 24
Tong thoi gian truc moi ngay la 24 gid nén thadi gian truc ban dau cua moi nhan vién la: —
X

(g10).
Sau khi tuyén thém 1 nhan vién, tdng sb nhan vién 1a x + 1 (ngudi) nén thdi gian truc cla

(gi0).

mdi nhan vién sau khi c6 nguti méi la i
x
N, . 2 R A A x A .0 . ’ 4 CRN , ~
Vi thoi gian truc cua moOi nhan vién le tan giam di 48 phut = 5 €10, ta c6 phuong trinh

24 24 _4
x x+1 5

x(x2+1) - 2 hay (x—5)(x+6) =0

Tur d6 phuong trinh ¢6 hai nghiém x = 5 (TMDK) va x = —6 (khong TMDK)

Vay ban dau khéch san c6 5 nhéan vién 1€ tan.

Phuong trinh tuong duong véi

bit O(x) =P(x) — (x+1).Khido Q(1) =0(2) =Q0(3) =0nénx=1,x=2vax=31aba
nghiém cuda da thic bac 3 Q(x).

Do P(x) bac 3 nén Q(x) cling bac 3, tir d6
O(x) =alx—1)(x=2)(x-3)
véi a 12 hé s cao nhét ctia P(x)
Taco Q(4) = 6a = 12 nén a = 2. T d6 tinh dugc Q(0) = —12 nén P(0) = —11.

bKXD: x # 1.
bat t = x — 1. Phuong trinh tr§ thanh

3
\/r2+15=r+;
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tuong duong
r+ ) >0
e

2
ﬁ+15:<r+§>

hay
t+§20
v’ 4
tuong duong ¢ = 1, tit d6 x = 2 thoa man BXKD
Viy tap nghiém cia phuong trinh 1a {2}.

Cho m, n 12 hai s6 nguyén duong, m > 1 va p la s6 nguyén t6 18 sao cho p™ = 1+5-2".
a) Ching minh rang m 1a sd chén.

b) Tim tht c4 céc bd (m,n, p) thdéa man.

Loi gidi.

a)

b)

Gia st phan chiing m 1é, phuong trinh da cho tré thanh
pPi-l=(p-D(P " +p" 4. +1)=52",

mamlévaplénén p" L4 p" 24 4118 suyrap” L4 p" 4+l = {1;5}. Mat
khac p > 3,m > 3 nén

PP 4 p" 24 4+1>3%+3+1 =13 (mau thuln).
Suy ra diéu gia st 12 sai. Vy m 12 s6 chin.
Vi m chin nén ta dit m = 2k v6i k nguyén duong. Khi dé, ta c6
(P -D(P +1)=5-2"

Liic nay, vi ged(p* —1,pF+1) | p*+1—(p* —1) =2 va p1& nén p* + 1, p* — 1 chin ta suy
ra ged(p* — 1, pF +1) = 2. Do d6 p* — 1 va p* + 1 khong ddng thai chia hét cho 4.
Tir day, két hop véi p* — 1 < pF +1 ta ¢6 céc trudng hop sau
e Néup*—1=5-2, p*+1=2""1thi p =11,k = 1 nhung khong c6 gid tri n théa man.
« Néupf—1=2""1 pF+1=5.2thitadugc p=3,k=2vasuyran=4,m=4 Thi
lai, ta thiy thda man.
« Néup*+1=5-2""1, p* —1 =2thi p =3,k = 1 nhung khong c6 gid tri n théa man.

Vay tat ca céc bd (m,n, p) thdéa man la (4,4,3).
]
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Cho a, b, c 1a c4c sb thuc duong théa man a+b+c > 3.
a) Ching minh ring 4(a® 4+ 5°) > (a+b)°>.
b) Tim gi4 tri nhé nhit ctia biéu thic

a+b N b3 N A +a
(1+¢)®  (1+a)®  (1+b)3

P =

Loi gidi.
a) Bat dang thiic tuong duong véi
4(a+b)(a* —ab+b*) — (a+b)* >0
(a+b)(4(a*> —ab+b*) — (a+b)*) >0
3(a+b)(a—b)* >0,
ludn ding.

b) Theo cau a) thi

1 (a+b>3
o = .
_42 1+c

Miit khic 4p dung bit dang thiic AM-GM, ta c6

b\> b
(H ) F141>3%F
1+c¢ 1+c¢
nén
3—wat+b 3
P>= =
_4zl+c 2
Lai co

b b 1 b+c+1
y &t :Z<a+ +1>—3:(a+b+c+1)21 Ly Aatbrerl)

1+c¢ 1+c¢ +c — a+b+c+3
at+b+c+1 2 9,
v—: ——>1——:— é
' atbtc+3 W5 pailae ;= R
3
pads 33
4 2 4

L ) 3
Dau bang xay ra khi va chi khi a = b = ¢ = 1. Gia tri nhé nhat ctia P la e
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Cho tam gidc ABC nhon (AB < AC), c6 cac dudng cao AD,BE,CF cat nhau tai H. Goi
M, N lan ludt 1 hinh chiéu vudng géc ctia D 1én BH,CH.

a) Chiing minh ring AE - AC = AF - AB va MN song song v6i EF.

b) Pudng tron tim O dudng kinh AD cit AB,AC lan ludt tai P,Q. Ching minh ring
M, N, P,Q thang hang.

¢) Pudng tron dudng kinh DC cit OC tai S (khic C), DS cat AC tai T. Chiing minh rang
AC-TQ =AT -QC.

Loi gidi.
a) Dé thay BFEC la td gidc noi tiép nén AE - AC = AF - AB. Lai c¢6 DN || AF, AE || DM va
A . . FH AH EH
AD,FN,EM dong quy tai H nén — = — = —— nén EF || MN.
HN AD HM
b) Ta trinh bay bai todn sau bang hai cach
Cdch 1. Ap dung dudng thiang Simson cho ti gidc noi tiép BFHD c¢6 DP 1 BF,DM L
BH,DN 1 HF nén P,M,N thang hang, tucng tu ta ciing c6 M, N, Q thang hang.
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BP BD BM 5
Cdch 2. T én PM || EF, tuong tu NQ || EF, tit d6 P,M,N,Q th
hac ach — BF — BC — BE "en I ng tu NQ || it do N, Q thang
ang.

AQ AD2 , 05 _oD D>
ocC ~pcz ¥ sc T per
thang hang nén

c) Tacd — Ap dung dinh ly Menelaus cho tam gidc AOC ¢6 D, S, T

SO TC DA TA _OD> AD*> AQ

= — = 2 = =
SC TA DO~ rc DC? 2DC? 2QC’

nén 2AT - QC = AQ - TC. Bién d6i

AT -QC=AQ-(TQ+QC)—AT -QC = AQ-TQ+AQ-QC — AT - OC
—AQ-TQ+QC(AQ —AT) =AQ -TQ+QC-TQ =AC-TQ.

Ban dau trén bang viét cdp s c6 thi tu (2;3). Mdi budc ban Phd dugc phép thay thé cip
(x;y) trén bang biang mot trong céc cip (v;x), (—x;y), (y —x:y).

a) Hay chi ra mot cach thuc hién d€ sau hitu han budc ban Phu viét dugc cép (4;1) 1én
bang.

b) Hoi sau hitu han budc ban Phi c6 viét dugc cip (2026;2027) 1én bang hay khong?
Léi gidi.
Tt cac phép bién ddi & dé bai, ta quy vé dugc cac phép bién ddi sau:
 Ddi chd hai sb (da dudc cho & dé bai).

 D&i ddu mot s6 bat ky: Theo dé bai ta c¢6 thé d6i dau sd thit nhat. D6i véi s thii hai ta c6
thé d6i dau nhu sau:

(xay) | (yax) i (_yax) — (x7 _y)‘

 Cong hoic trif vao mot sd bdi s6 con lai: Ta c6 thé 1am nhu sau

(y—x,x) = (x,y—x)

(

(x,=y) = (x=(=y),y) = (x+»Y)
(

( (y+x,x) = (x,y+x)

a) Ta lam nhu sau

(2,3) = (2,3-2)=(2,1) = 2+ 1,1) =(3,1) = 3+ 1,1) = (4,1).
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b) Ta thuc hién dudc bang céch tiép tuc qua trinh ciu a

(4,1) = (5,1) = --- — (2026, 1)

roi sau d6
(2026,1) — (2026, 1 +2026) = (2026,2027).
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