SO GIAO DUC VA PAO TAO HA TINH KY THI TUYEN SINH VAO LOP 10
TRUONG THPT CHUYEN HA TINH

PE THI CHINH THU'C NAM HOQC 2026 - 2027
) MON THIL: TOAN
(Dé thi cé 2 trang, gdm 17 cdw) Théi glan lam bai: 150 philt,

I- PHAN GHI KET QUA (3 diém) (Thi sink chi cdn ghi két qud véo tcr gidy thi. M&i cdu trd
loi diing 0,25 diém).
13

17 .
: thyre a,b thoa min : = a7 + b1 Gid trj
Gl L et s T T T T ] o

bao nhifu?

Chu 2. Cho cée sb thire a, b théa mén a—b =3, Gié trf cla biéu thire
A=a*(a+1)-b*(b-1)—11lab+6 bing bao nhiéu?

Céu 3. Tim téit c céc gid tri ciia tham s6 m d& phuong tiinh x* —2(m+1)x+(m—-2) =0 c6
hai nghiém phén biét trong d6 mét nghiém bing binh phuong nghiém cdn lai.

Céu 4. Tim tht ca céc s6 nguyén x sao cho gid trj chia bidu thirc x* —x+6 12 mét s8 chinh phwong.
Chu 5. Cho da thitc P(x)=4x"+ar+b. Bift ring P(x) chia hét cho cdc da thirc x-2 va
x+1. Gid trj ctia M =2a-5b bing bao nhiéu?

gin® er 4 cos e

Céu 6. Cho @ 12 goc nhon tha mén sina—3cosa =0. Gié trj clia biéu thitc 4 =—
siner +3cos” e
biing bao nhigu?

Ciu 7. Cho tam giéic ABC vudng tgi A, dudng cao AH (H thudc canh BC). Biét ring
%% v BC =15 cm. D0 dai dogn thing CH biing bao nhidu?

Ciu 8. Cho dwimg thing (d): y=ax+b di qua diém I(1;2). Tim céc sb thyc duong a,b dé
duimg thing (d) ciit céc tryc toa 4§ Ox,Oy lin lugt tai A, B sao cho tam gidc OAB cén.
Céu 9. Tim tit cd céc gid trj cila tham sé m d& dudng thing (d):y=2mx+m’—m—5 cit

parabol (P):y =x" tai hai diém phéin biét 4, B sao cho ba diém 4,B va C(1;-3) thing héng.

Ciu 10. Cho hinh thoi ABCD c¢6 canh bing 6 cm, goc BAD =60" 1y
diém A va didm C lam tAm, vé& céc cung tron cd cling bén kinh bing
6 cm. Dién tich phiin t6 d4m giéi han boi hai cung trdn béng bao
nhiéu? (Hinh v€ bén).

Ciu 11. M6t bé cé canh hinh try c6 bén kinh déy bing 20 em, ngudi
ta cho vio bé c4 mft vién @4 trang tri thi thiy mirc nude trong bé cé
dang 1én 2 em . Hoi vién d4 canh dé o6 thé tich biing bao nhiéu?

Chu 12. Goi S 14 tip hop cée sb tir nhin c6 3 chit sé déi mot khéc nhau duge I§p tir cdc chit s&
0; 1; 2; 3; 4. LAy ngu nhién mot s8 thugo tip 8 . Tinh xde sudt dé s6 14y dwgo chia hét cho 3.

Trang 1/2




II- PHAN TU LUAN (7 diém) (Thi sinh trinh bay 11 gidi véo té gidy thi).
Céu 13 (2 diém).

a) Gidi phuong trinh Vx—1+v/x+2 =x +x-3.

2 2 —

b) Giéi h¢ phuong trinh {:(2:; __:23)-_6::;1_ Sym-1,
Ciu 14 (1 &iém). Tim tét cd clip s tyr nhién (x;y) thoa méin 2’,y% =36x" +12x+16.
Ciu 15 (2 diém). Cho dudng tron (O;R) va didm M nim ngodi dwdng trdn. Goi A 14 giao
diém cia MO va dudng trdn (O;R) (A ndm gifta M va O), tir diém M vé dudng théng cét
dudng trdn (O; R) tai hai diém phén biét N va P (N ndm gitta M va P, N khéc 4), dudng
thing di qua N va vudng géc véi MP cét tiép tuyén tai 4 cia dudng trdn (O;R) tgi diém J.
V& tip tuyén JB v6i dudmg trdn (O;R) (tiép diém B khic 4 va P). Goi F Ia giao didm ciia

dudmg thing MP va dudng thing OB.
a) Chimg minh MN.MP = MO* - R* viA AMIF &dng dang ABNA.
b) Goi (0') dudng trdn ngoai tiép tam gide MIF (tdm O' khéc O), dudmg thing 00"
céit MP tai J. Chimg minh JO' vudng géc véi IJ.
Céu 16 (1 diém). Cho a,b,c 12 3 s6 thyc duong va thda min abe =1,
@+l b+l 4+l 1

Tim gi4 tri nho nhét cla biéu thirc P = + + + 5
gid tri (a+1)" (b+1)' (c+1)" ab+bc+ca+]

Céu 17 (1 diém).

a) Cho a,b 1 hai s§ nguyén dwong. Chimg minh ring néu a>2 thi gié tri cia biéu
fhitc P=a’b* —2a—b khong phai 1a mét s chinh phuong.

b) Cit mdt t& gifly hinh chir nhit theo mot dudng thing, duge hai méanh, Ly mét trong
céc manh d6, cét theo mdt dudng thing duge hai manh, va 1am tiép nhw viy nhiéu lin. Héi cin
phai cét it nhit bao nhiéu 1dn dé dugc 16 hinh Iyc gibe?

— HET —-

- Thi sinh khéng dwoc sie dyng tai ligu,
- Gidm thi anggub thich gi thém.

Trang 2/2



SO GIAO DUC & PAO TAO KY THI TUYEN SINH VAO LOP 10

HA TINH TRUONG THPT CHUYEN HA TINH
NAM HOQC 2026 - 2027
PE THI CHINH THU'C Mon thi: TOAN
(Dé thi c6 2 trang, gom 17 cdu) Thoi gian lam bai: 150 phiit
I- PHAN GHI KET QUA (3 diém) (Thi sinh chi can ghi két qua vao to gidy thi. M6i cdu tra 10
diing 0,25 diém)
13 17

Céu 1. Cho céc sb thue %? théa man 3J7+411 ' 47 +2411 ! +b\/H. Gia tri 4+b bang

bao nhiéu?
CAu 2. Cho cac sb thuc a.b théa man a—b=3_ Gia tri cua biéu thic

2 L2 1\ _ .
A=a’(a+1)-b*(b-1)-1lab+6 biing bao nhicu?

F2(m)x+(m=2) =0

Cau 3. Tim tat ca cac gia tri ciia tham s ™ dé phuong trinh o
nghiém phan biét trong d6 mot nghiém bang binh phuong nghiém con lai.

14 4 .« . ” R ’ 2 — Y A A e
Cau 4. Tim tat ca cac s6 nguyén ¥ sao cho gia tri cua biéu thirc ¥ —*+ 6 1a mot s6 chinh phuong.

= 3 14 N r
P(x)f4x taxtb. Biétrang P(x) chia hét cho cac da thiue ¥—2 va X+1. Gig

Cau 5. Cho da thuc
tri cia M =2a—5b bang bao nhiéu?

sin® a + cosa

A=
A \ r 2 ~ 1 — -_— .y . > R , 1 3
Cau 6. Cho & la goc nhon thoa man SIn& 3cosa =0 Gig trj ctia bidu thirc sina +3cos” o

bang bao nhiéu?

AB 3

Cau 7. Cho tam giac ABC vuong tai 4, duong cao AH (H thuodc canh BC) Biét rang AC 4

va BC=15cm. Do dai doan thing ¢ bang bao nhiéu?

(a’):yzax+b

Céu 8. Cho duodng thing di qua diém I(l; 2). Tim cac s6 thuc duong a.b 4 duong

thang () cit cac truc toa do Ox,0y 1an luot tai 4B 420 cho tam giagc OAB can.

(a’):y:me+m2—m—5

Céu 9. Tim tt ca cac gid tri ctia tham s6 7 dé duong thang cit parabol

e, 2 . , . _ )
(P).y - tai hai diém phan biét 4B 520 cho ba diém 4B va C(l’ 3) thdng hang.



Céu 10. Cho hinh thoi ABCD ¢4 canh bang 6 cm, goc BAD = 60°

lay diem 4 va diém C lam tam, v& cac cung tron c¢d cung ban kinh

bang 6 cm. Dién tich phan t6 ddm gi6i han boi hai cung tron bang
bao nhiéu? (Hinh vé bén)
Céu 11. Mot bé c4 canh hinh tru ¢6 ban kinh ddy bang 20 cm, ngudi ta cho vao bé ca mot vién da

trang tri thi thdy murc nudc trong bé ca dang 1én 2 cm. Hoi vién da canh d6 co thé tich bang bao nhiéu?

Cau 12. Goi S 1a tap hop cac s6 tu nhién ¢6 3 chit s6 d6i mot khac nhau duge 1ap tur cac chir $60; 1;

2; 3; 4. LAy ngiu nhién mot sé thudc tap S . Tinh x4c suét dé sé lay duogc chia hét cho 3.

II- PHAN TU LUAN (7 diém) (Thi sinh trinh bay 16i gidi vao to gidy thi)
Céu 13 (2 diém).

a) Giai phuong trinh Vr-l+Jx+2=x*+x-3
{xz —y7+2xy -6y =1

b) Giai h¢ phuong trinh x(2x2 T 2) ~xy=Sy=] .
Céu 14 (1 diém). Tim tat ca cip s6 tu nhién (X; y) théa man 2 +y" =36x" +12x+16.

Cau 15 (2 diém). Cho duong tron (0 R) va diem M nam ngoai duong tron. Goi 4 1a giao diém
caa MO va dudng tron (0; R) (4 nam gitra M va O, tir diém M vé duong thiang cat duong tron
(0; R) tai hai diém phan biét N va P (N nam gitta M va P, N khac 4), duong thang di qua v
va vuong goc voi MP cit tiép tuyén tai 4 ctia dudng tron (0; R) tai diém 1 . V& tiép tuyén B voi
dudng tron (0; R) (tiép diém B khac 4 va P). Goi £ 1a giao diém cuia duong thang MP va duong
thang OB .

a) Chimg minh MN -MP =MO’ —=R* y3 AMIF dng dang ABNA.

b) Goi (0) duong tron ngoai tiép tam giac MIF (tam O khac O), duong thing 00" cét

MP tai /. Chitng minh /0" vuéng goc voi &/ .



Cau 16 (1 diém). Cho %P-€ 13 3 56 thuc duong va thoa man @b¢ =1. Tim gia tri nho nhét cua biéu

a+l b+l I+l 1
2+ 2+ 2+
(a+1) (b+l) (C+1) ab+bc+ca+1

thtrc
Cau 17 (1 diém).

a) Cho %? 1a hai s nguyén duong. Chimg minh ring néu @22 thi gia tri ciia bidu thirc

P=a’h’ ~2a-b khong phai 1a mot s chinh phuong.

b) Cit mot to gidy hinh chit nhat theo mot dudng thing, dugc hai manh. Liy mét trong hai
manh d6, cit theo mot dudng théng duoc hai manh, va lam tiép nhu vay nhiéu 1an. Hoi can pahir cit
it nhat bao nhiéu 1an dé duoc 16 hinh luc giac?

HET

- Thi sinh khong dwoc su dung tai liéu.
- Gidm thi khong giai thich gi thém.
HO VA 1N thi SINN: ...ttt SBD ...



SO GIAO DUC & PAO TAO KY THI TUYEN SINH VAO LOP 10

HA TINH TRUONG THPT CHUYEN HA TINH
NAM HOQC 2026 - 2027
PE THI CHINH THU'C Mon thi: TOAN
(Dé thi c6 2 trang, gom 17 cdu) Thoi gian lam bai: 150 phut
I- PHAN GHI KET QUA (3 diém) (Thi sinh chi can ghi két qua vao to gidy thi. M6i cdau tra 10
diing 0,25 diém)
13 17

Céu 1. Cho céc sb thue %P théa man 3J7+411 ' 47 +2411 ) aﬁer\/ﬁ. Gia tri 4+b bang

bao nhiéu?

Huéng din giai

S
ﬁ

3 3(3v7 -1) :13( 7- ”)=ﬁ_1 .
NI (3) -(viT) eI 4 4

Ta co:

17 17(4J7-2311)  17(447 -2411)

1
= = =J7-=A11
W7 +2J11 (447) - (2v11) 11244 2
yr="y7 -3
Ciu 2. Cho cac sb thuc %P thoa man 9P=3  Gia tri cua bidu thirc

2 2 1\ .
A=a*(a+1)-b*(b-1)-11ab+6 biing bao nhiéu?

Huéng din giai
Tacs: A= (@+1)=b*(b=1)=Tlab+6

=a’—b +a*+b*—11lab+6

=(a=b)[(a=b) +3ab|+(a=b) +2ab-11ab+6

=274+9ab+9+2ab—-1lab+6
=42,

Vay A=42.



A o Kl e g I 2 . x2—2(m+1)x+(m—2)3=()
Cau 3. Tim tat ca cac gia tri cia tham s6 7 d€ phuong trinh

c6 hai
nghiém phan biét trong d6 mot nghiém bang binh phwong nghiém con lai.
Hudéng din giai

> 2(m+1)x+(m-2) =0

Xét phuong trinh bac hai * (1).

r__ 2 _ _ 3
Pé phuong trinh ¢ hai nghiém phan biét ***2 diéu kién 1a A'=(m+1) —(m-2) >0 *
{xl +X, =2(m+1)
3
Ap dung dinh 1i Viéte: Nty = (m *2)

.2
Gia st nghiém nay bang binh phuong nghiém kia Q=0

Khido % =3 =(m=2) o m=m=2 suy ra 2 =(m-2)"

Thé cap nghiém nay vao phuong trinh ™ %2 = 2(m+ 1)_

Suy ra (m=2)+(m-2)" =2(m+1)

Do dé, m’ —3m+2=2m+2

m’=5m=0

-5)=0

Suy ra m(m hay =0 hoge m=3.

Thir lai théy thoa man, vay me {O; 5} .

14 14 .« . ? « R 4 2 —_ \ A A r
Cau 4. Tim tat ca cac sO nguyén ¥ sao cho gia tri cua biéu thic ¥ —X+ 6 1a mot sb chinh phuong.
Huwéng din giai
. X —x+6=a’ (a20)

bat

Ta c6: xz—x+6:a2’ suy ra 4x'—4x+1+23:(2a)‘

Suy ra (2a)" -(2x-1)" =23

(2a-2x+1)(2a+2x-1)=23

Pén day, ta co cac truong hop sau:

TH1 TH2 TH3 TH4




2a-2x+1 ! 23 - -23

2a+2x-1 23 ! -23 -
a 6 6 -6 -6
b 6 -5 -5 6

viy *€156) h6a man dé bai

=4x* +ax+b.

Cau 5. Cho da thuc P(x) Biét rang P(x) chia hét cho céc da thire ¥—2 va X+1. Gia

tri cia M =2a—5b bang bao nhiéu?
Huéng din giai
32+2a+b=0 a=-12

Tacd: *=2 va ¥=-1 1a nghiém cua P(x),qura {4a+b=0 , do do {bzg .
Do d6 2a—5b=16

Ao sin’ o + cosa
A \ r 2 ~ 1 — -_— .y . > R , - 1 3
Cau 6. Cho & la goc nhon thoa man S 3cosa =0 Gig trj ctia bidu thirc sina +3cos” o

bang bao nhiéu?
Huwéng din giai

Vi & 1a goc nhon nén S &, COSA =~ 0

Ta co Sin“ & +cos”a =10cos’ o =1

Suy ra Jio

-3
4= sin” a +cosa A_37

Thay vao biéu thirc sina +3cos’ @ dugc 35,

AB 3
Cau 7. Cho tam giac 4BC vuoéng tai 4, duong cao AH (H thudc canh BC). Bit rang AC 4
va BC=15cm. Do dai doan thing ¢ bang bao nhiéu?
Huéng din giai

Theo dinh 1i Pythagore, ta c6 AB*+AC* =BC* =157 suy ra AB=9,4C=12



c =2
D& thdy AHCE ABAC  gyyra AC* =CH-BC §o d6 5

(d):y=ax+b

Céu 8. Cho dudng thing di qua diém I(l; 2). Tim céc s thue duong a.b 4 duong

4.8 a6 cho tam gidc OAB can.

M d < , A LY .
thing () cdt cac truc toa do Ox,0¥ 1in luot tai
Huwéng din giai

Yéu ciu bai toan tuong duong tim %2 thoa min a+b=2 vz a=1,

Do do, 4=b=1.

(d):y:2mx+m2—m—5

Cau 9. Tim tit ca cic gid tri cia tham s6 7 dé duong thang cét parabol

: — 2 2 2 i 2
(P) V=X tai hai diém phan biét 4.8 520 cho ba diém 4B va C(l’ 3) thang hang.
Huéng din giai
Yéu cau bai toan twong duong tim ” sao cho (d) di qua C(l; _3) va (d) cit (P) tai hai diém
phan biét. Vi duong thang (d) di qua C(l; _3) nén ta co 2m+m’ —m—5=-3 , do do me {_2; l} .
Pén day, ta xét truong hop:

THI: m=1 duomg thing (4) tré thanh ¥ =25 Taco ¥ 22x-1>25-5 vgimoi x€1 _do do
duong thang (d) khong cat (P)

TH2: ™ =-2 duong thing (d) tror thanh ¥ = 4% +1 , Trong truong hop nay, (P) cat (d) tai hai
diém phan bigt 8.
Vay 7 =-2 thoa man.

Cau 10. Cho hinh thoi 4BCD ¢4 canh béng 6 cm, goc @AD =60°

lay diém 4 va diém C Jam tam, v& cac cung tron c¢6 cung ban kinh

bang 6 cm. Dién tich phan t6 ddm giGi han boi hai cung tron bang
bao nhiéu? (Hinh vé bén)

Huwéng din giai

6

1-n-63—6'fj=12n—18\/§

S= 2{
Ta c6 dién tich phan t6 dam 1a (dvdt)



Cau 11. Mot bé ca canh hinh tru c6 ban kinh day bﬁng 20 cm, nguoi ta cho vao bé ca mét vién da
trang tri thi thdy murc nudc trong bé ca dang 1én 2 cm. Hoi vién da canh d6 co thé tich bang bao nhiéu?
Huwéng din giai

Thé tich phan nudc dang 1én bang dung thé tich ctia vién da canh. Do do, ta co thé tich cua vién da

— 9020 — 3
anniy V=7 20%-2 = 8007 (cm)‘

Cau 12. Goi S 1a tap hop cac s6 tu nhién ¢6 3 chir s6 doi mot khac nhau duge lap tur cac chiv s60; 1;

2: 3; 4. LAy nglu nhién mot s6 thudc tap S . Tinh x4c suat dé sb 1dy duoc chia hét cho 3.
Hudéng din gidi

Do cac s6 nam trong tap S nén |S| =4'4'3:48.

Gia str sO dugc chonrala 7= abe , goi 4 labién co # chia hét cho 3.

Do 1+2+4=7 khong chia hét cho 3, suy ra trong %€ phai c6 mot sb chia hét cho 3. Mit khéc,

{0,1,2,3,4,5} a.b.c

do chi c6 dung 2 s6 chia hét cho 3 trong tap nén trong ba sb chi dugc c6 duy

nhat mot so chia hét cho 3. Hai chit s0 con lai ctia s0 # chi ¢6 thé 1a 1,2 hoac 2,4.

Do d6, s két qua thun loi cho bién cd 4 1a 2-2-3-2-1-2-2=20,

20 5

Viy x4c suét can tim la 48 12

II- PHAN TU LUAN (7 diém) (Thi sinh trinh bay loi gidi vao to gidy thi)
Céu 13 (2 diém).

a) Giai phuong trinh Ve—l+yx+2=x" +x-3
{xz — 4+ 2xy—6y=1

b) Giai hé phuong trinh x(2x2 —x—2)—x2y —r=l .

Huéng din giai

a) Pidukién ¥ >1. Ta co:

\/E+\/x+_2:x2+x—3
( x—1—1)+(Jx—2—2)=x2+x—6



x—2 x—2

+
x=1+1 Jx+2+2

:(x—Z)(x+3)

(x_z){ﬁs_\/xillﬂ_\bflzu}:o

1 1 1 1
x+3- - 21+3- - >0
Vi ¥=1 nén x=1+1 ~x+2+2 Vi-1+1 14242

Do do, phuong trinh ¢6 nghiém * = 2 (théa man).

1) =yp(y-2x+6
b) Phuong trinh (1) da cho twong duong voi: (x ) y(y o )

2 —x=2)=x*y=5y=-1
Tt phuong trinh (2), ta c6: x( vy ) Y=Y

¥ (2x-1)=(2x-1)—y(x* ~1+6) =0
(2x—l)(x2—l)—y(x2—l)—6y:0
y[(y—2x+6)(2x—1-y)-6]=0

Vi ¥ =0 tacs ¥=1 hoge *=-1. Vay hé c6 hai nghiem (5 %) va (75:0)

(y-2x+6)(2x-1-y)-6=0

Véi Cdat =Y 72X ki do:

(t+6)[-(+1)]-6=0
_t2_7f_12:0,dodé, {=-3 hoge {=—4,

Véi 1==3 thi ¥ =23 uyra x*=1=(2x-3)(2x-3-2x+6)

x2_6x+8:0 suyra x=2 hoéc x=4.
Khi do, h¢ c6 nghiém (2; 1) va (4; 5).
Voi {=—4 thi ¥ =2¥—4 45 co:

x2—1=(2x—4)(2x—4—2x+6) suy ra x2—4x+7:0_

Phuong trinh nay vo nghiém nén khong c6 cép (x:7) théa man.

S ={(1;0); (=1, 0); (2 1); (4; 3)}

Vay tap nghiém cua hé phuong trinh la .

) . . : v 26yl
Cau 14 (1 diém). Tim tit ca cap sb tu nhién (% 7) thoa man 2 -7 =36x" +12x+16.



Huéng din giai

yi,2 =
Xét modulo 3 ta cod 2y =1 (modS)

Néu Y03 g e 27 =0(mod3) oy

Néu Y M3 tur do 2'y" E(_l)y (mod3) nén ¥ chan.

Tirdo 2 ’ 1a s6 chinh phwong nrrn 36x" +12x+16 13 3§ chinh phuong.
Vi ¥=0 thi 2V =16 gy =2,

véi x=1 i 27V = 64 khong tn tai V.

gt 1322 gy (63 +1) <3607 +12x416<(6x+2)° .\

vay tat ca gia tri can tim 13 (x,y) - (O’ 2) .

A . X \ \ (O;R) s didm M s ‘. \ \ A1 o - A
Cau 15 (2 diém). Cho duong tron va diém nam ngoai duong tron. Goi 4 1a giao diém
cia MO v duong tron (O: R) (A nam gitta M va O), tir diém M v& duong thing cit duong tron
(O: R) 4 hai diém phan biét ¥ va P (N nim gisia M va P, N khac ), duong thing di qua N
va vudng goc voi MP ciat tiép tuyén tai 4 cua dudng tron (0: R) tai diém 1 . V& tiép tuyén 1B véi
duong tron (%5 R) (& didm B khic 4 va P). Goi F 1a giao diém cita duong thing MP va duong
thang 0B

a) Chimg minh MN -MP =MO” —R* y3 AMIF déng dang ABNA.
. (O') \ \ X o MIF (1am O thae O \ 00 %
b) Goi duong tron ngoai ti€p tam gidc (tam khac ¢), duong thang cat

MP t3i J . Chitng minh /0" vuong goc véi /.

Huéng din giai



a) Goi < 1a trung diém NP.
Ta co: MN-MP =(MQ~-NQ)(MQ + PQ) =(MQ - NQ)(MQ+NQ)
=MQ’ - NQ* = MO* —0Q’ - NQ* = MO* —~ON’* = MO* - R*
Do tir giac MINA 16 tiép duong tron duong kinh M nén Frra = iva = KB4 .
Do tir giac /BFN noi tiép dudng tron duong kinh IF nén v = BN = Baw )
Suy ra ti giac AMIFN ABNA (g o)
b) Ta co: MO'F =360°~ 28118 =360°~24NB = OB gy 1a MO'F =KhOF
Do do, MO'OF npi tidp co O'M = O'F ngn OO" 13 phan gidc ngoai goc Kor ,suyra O LOO"
Tuong tuy 1, ta co JO-JO'=JIM -JF =0J* -0 suy ra (O’J_OOI)'JO' =07’ _O'Iz.
Suyra O1° =00-0' my 100" =90° nen OLT =90°
Suy ra 10" L1J.
Cau 16 (1 diém). Cho %€ 13 3 5§ thuc duong va thoa man @b¢ =1. Tim gia tri nho nhét ciia bidu

a+l b+l 41 1
thire (a+1) (b+1) (c+1) abtbctca+ _

Huwéng din giai

Trudc tién, ta chirg minh rang véi moi s6 thyc * > 0, ta ludn co:

x+1

1
>
2 = 2 2 2
(x+l) 2 suy ra 2(x +1)2(x+1) do do (x—l) =0 (lu6én dang).



DAu “=" xay ra khi va chi khi ¥=1. Ap dung bét ding thtrc trén, ta co:

2 2
a +1 b +1 >l+l:1

(a+1)  (b+1) 22

a—1,b-1,

Tiép theo, xét ba sb ¢—1 Theo nguyén li Dirichlet, ton tai it nhat hai s6 cung dau.

Khéng lam mat tinh tong quat, gia st rang hai s6 4o 1a @ —lya b-1,

Khi do: (a—l)(b—l)zo’ suy ra atb<ab+1 {5 6 c(a+b)$c(ab+l)'
Suy ra ab+bc+ac+l$(ab+l)(c+l)
Do do, ta co:
¢t +1 1 ¢t +1 1 ¢t +1 1 _c2+c+l

T ababercarl (exl) (@+D)er) (es1) (1 2
(c+1) ab+be+ca+l (c+1) (ab+1)(c+1) (c+1) (+1)(C+1) (c+1)
C

2
P16 +c+1
Khi do (e+1)
2
7 146 +c+121
Pz>— 2 2 2 2
Ta chiing minh rang 4 Ta co: (C+l) 4 hay 4(c +x+1)23(€+1) suy ra (C_l) 20

Vay ta c6 diéu phai chimg minh. Dang thirc xay ra khi va chi khi ¢ = b=c=1.

Céu 17 (1 diém).

a) Cho @b 13 hai s nguyén dwong. Chimg minh rang néu @22 thi gia tri cua biéu thirc

P=a’b’ —2a~b khong phai 1a mot sb chinh phuong.

b) Cit mot tor giéy hinh chit nhat theo mot duong théng, duogc hai manh. Léy mot trong hai
ménh d0, cat theo mot duong thang duge hai manh, va 1am tiép nhu vy nhiéu lan. Hoi can pahir cat
it nhat bao nhiéu 1an dé dugc 16 hinh luc giac?

Huéng din giai

P<(ab) . P—(ab-1)’ =2ab—2a—b-1=2a(b-1)—(b+1)

2
a) Ta co va .
Néu P=11th P=a" —2a-1.

_ 2 2 _ _ 2
péy a =2 khong thoa man, con khi @23 thi mau thudn do (a 2) <a’—2a 1<(a 1) .



Néu =2 thi P—(ab-1)" 24(b=1)—(h+1)=3b-5 >0

2 2
Khi d6 (ab-1)" <P <(ab) (vo 1)

Do do, P= a’b’ —2a—b khong phai 13 sb chinh phwong néu ¢ = 2,

b) Xét tong sb dinh ctia cac manh gidy thu duoc.
Ban déu, to gidy hinh chit nhat c6 4 dinh.

M3di nhat cét thing qua mot manh gidy lam tang tong s6 dinh thém khong qua 4.

r ’ * ’ . ,(
Goi # 1a sd nhat ¢t " €8 Sau # nhat cét, ta s& c6 duoc 7+1 manh giat.

Theo d& bai, trong s6 #+1 manh gidy nay c6 iats nhit 16 hinh luc giac, mdi hinh c6 6 dinh. Khi do,

+1)-16=n-15 X . NPT i A 1k
(n, ) " manh, moi manh nady la mdt tam gidc nén c6 it nhat 3

s6 manh gidy con lai 1a
dinh (hinh tam giac).

16:6+3(n—15)<4n+4

Khi do, sau # nhat cat, tong so dinh cua cac manh giay cho ta , suy ra

n=47.

Gio ta s€ chi ra truong hop xay ra dau “=> (”‘ = 47);

« Cit tao lyc giac dau tién: Tir to gidy hinh chir nhat, ta cit 2 nhat ¢ hai goc bat ky, lic nay ta thu
dugc dung 1 hinh luc gidc va 2 hinh tam giéc.

« Lap lai quy trinh cat: Mdi hinh tam giac thu dugc & trén, ta cit thém 3 nhat cat thi s& sinh ra thém
dugc dung 1 hinh luc giac va 2 hinh tam gidc méi. Ta lap lai quy trinh nay dang 15 1an 12 hoan thanh
bai toan.

Vay s6 1an cit it nhat dé thu duoc 16 hinh luc giac 1a 47 lan.

HET




