SO GIAO DUC VA PAO TAO NINH BINH

CAU TRUC DE THI TUYEN SINH LOP 10 THPT
Bai thi mon chuyén: TOAN

(Ban hanh kém theo Céng vin s6 1276 /SGDDT-QLCL, ngay 20/8/2024 ciia S¢ GDPT Ninh Binh)
1. Thoi gian lam bai: 150 phut.
2. Diém toan bai: 10,0 diém.
3. Hinh thire: Ty luan.

4. Pham vi kién thtrc: Trong pham vi Chuong trinh GDPT 2006 do B6 GDDT ban hanh,
tap trung chii yéu & 16p 9 THCS va cong van s6 1313/SGDDT-GDTrH ngay 15/10/2021 cua

S¢ GDDPT Ninh Binh vé viéc huéng dan nodi dung, chuong trinh bdi dudng hoc sinh giodi cip

THCS tir nam hoc 2021-2022. Noi dung nhu sau:

CAU TRUC PE
Cau Néi dung piém
Bién doi dai so:
a) Rut gon, tinh gia tri biéu thic nhiéu bién trong d6 c¢6 diéu kién S
1| tien he giira cac bién. 2,0 diem
b) Phuong trinh, hé phwong trinh; bat phuong trinh.
Pa thirc va bat diang thirc:
a) Pa thtrc.
- Nghiém cua da thire, dinh 1i Viéte, dinh 1i Bezout, ...
- Gid tri da thire, hé s6 clia da thire, bac clia da thic...
- Phép todn da thuc, phuong trinh ham da thuec...
2 | - Pa thirc c6 hé sb nguyén, da thirc nhan gi tri nguyén... 2,0 diém
b) Bit dang thirc; tim gi tri 16n nhat, nho nhat cia biéu thirc.
- Ung dung ciia bt dang thirc AM-GM, Cauchy-Schwarz, ...
- Ki thuat chuan hoa, Dirichlet
- Bat dang thirc nhiéu bién va quy nap.
- Ung dung vao giai phuong trinh va hé phuong trinh.
S6 hoc (02 y nho):
- Quan hé chia hét, sb nguyén td, déng du, udc chung 16n nhét, boi
chung nho nhat, thuat toan Euclide. "
3 | - Céc dinh li Fermat nhé, Wilson, ... 1,5 diem
- S6 chinh phuong, s6 1ap phuong.
- Phan nguyén, phuong trinh nghiém nguyén.
Hinh hoc phing:
- Céc phuong phap chirg minh tir gidc ndi tiép, hai tam giac bang
nhau, hai tam giac dong dang, ba diém thang hang. 7
4 | - Céc dinh Ii hinh hoc c¢d dién: Menelaus, Ceva, Ptolemy, dinh li con | 3.0 diém
budm, duong thang Simson, Steiner, dudng tron Euler, duong thang
Euler, dinh 1i bon diém, ...
5 | To hgp (02 y nho): 1,5 diém
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Céau Noi dung

Piém

- Bai toan dém.

- Nguyén li Dirichlet, nguyén li cyc tri.

- Dai luong bét bién.

- Phuong phép phéan chimg, qui nap, xay dung c4u hinh.

- Tro choi.

Ghi chu:

- Trong mot cau khong nhét thiét phai ra hét cac ndi dung quy dinh.
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— , . PHULUC ‘ ,
CAC KET QUA PUQC PHEP SU DUNG KHONG CAN CHUNG MINH

Ngodi cdc ndi dung kién thirc, két qua da dwoe dé cdp trong chwong trinh GDPT 2018 va
cong van s6 1313/SGDPT-GDTrH ngay 15/10/2021 ciia S6 GDDT Ninh Binh, ciing nhu cdc
bé sdach gido khoa twong ing, hoc sinh dwoc phép sir dung cdc két qud sau trong qud trinh lam
bai ma khéng can chitng minh.

1. Bién déi dai sb
Mot so dang thirc 3 bién

[

. (a+b+c)2 =a’+b?+c?+2ab+2bc+2ca.
2. a2+b2+c2+ab+bc+ca=%[(a+b)2+(b+c)2+(c+a)2}.
3. a2+b2+02—ab—bc—cazé[(a—b)z+(b—c)2+(c—a)2}.

4. (a+b+c)3 =a’+b*+c*+3(a+b)(b+c)(c+a)
=a’+b’+c’+3(a+b+c)(ab+bc+ca)—3abc.
5. a®+b° +c® —3abc = (a+h+c)(a’ +b* +c* —ab—hc—ca).

6. (a+b)(b+c)(c+a)=(a+b+c)(ab+bc+ca)—abc.

)
7. (a+b)(b+c)(c+a)—8abc=a(b- c) +b(c—a)2+c(a—b)2.
8. ab(b—a)+bc(c—b)+ca(a—c)=(a—b)(b-c)(c-a).
9. a*(b—c)+b*(c—a)+c*(a—b)=(a—b)(b—c)(a—c).
10. ab(a—b)+bc(b—c)+ca(c—a)=a*(b—c)+b*(c—a)+c*(a-b).

2. Da thure
e Dinh li Bezout va cac hé qua.
e S6 nghiém cua mot da thirc (khac da thirc khong) khong vuot qué bac caa no.
e Dinh li Viéte cho da phuong trinh bac hai, bac ba.
e (COng thtrc nhi thirc Newton.

3. Bat dang thirc
e Céc bat dang thuc co dién: AM-GM, Cauchy-Schwarz, Minkowski, Chebyshev.
o Mot sb két qua thuong gap

- Bat déng thire Cauchy-Schwarz dang phan thirc: Cho cac sb thuc X,X,,...,X, va cac sb

X X X
thuc duong a,a,,...,a,. Tacod L+ +-—2+. . +-"1>
a a a a+ta,+..+a

2
+ X, + .t X Loy, o
(% +% ) . Dau bang xay ra khi va
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- Vé6i ab 1a hai s6 thuc bat ki, ta ludn c6: a*+b®>2ab; (a+b)224ab;

2(a®+b*) > (a+b)". Dau bang xay ra khi va chi khi a=b.
- V6 ab,c 1a ba sdé thuc bat ki, ta luén c6: a’+b’+c*>ab+bc+ca,
(a+b+c)’ >3(ab+bc+ca), 3(a’+b*+c’)>(a+b+c)’. Dau bing xay ra khi va chi khi

a=b=c.

2 2
_ V6i a,b 1a hai sé thuc duong bét ki, ta ki hieu Q= /2 Zb , A:a—zb, G =+/ab,

H

=1 2 1 lan luot 1 trung binh binh phwong, trung binh céng, trung binh nhan, trung binh
7+7
a b

diéu hoa cua hai s6 d6. Ta ludn co6 Q> A>G > H . Dau bang xay ra khi va chi khi a=b.

2 2 2
- Véi a,b,c 1a ba sé thuc duong bat ki, ta ki hiéu Q=\/@, A:—a+2+c,

G=3%abc, H=————— lan luot 1a trung binh binh phirong, trung binh céng, trung binh

a b c

nhan, trung binh diéu hoa cua ba s6 d6. Ta ludn c6 Q > A>G >H . Dau bang xay ra khi va
chikhi a=b=c.
4. Hinh hoc

e Mot sb hé thic vé canh va duong cao trong tam giac vudng

Cho tam gidc ABC va mot diém H nam trén canh BC. Pat BC=a, CA=b, AB=c,
BH=c', CH=Db", AH =h. Khi d6:
- Néu tam giac ABC vuédng tai A c6 dudng cao AH thi b>=ab’, c2=ac’, ah=Dbc, b'c’=h?
1 1 1

IO
- Néu tam gidc ABC vudng tai A va ta cd mot trong cac hé thirc b? =ab’, ¢c? =ac’, ah=bc,
1 1 1 .
- Néu AH LBC va ta c6 mdt trong cac hé thic b?=ab’, c2=ac’, ah=bc, b'c'=h?,
1 1 1 . ., )
F:F+C_2 thi tam giac ABC vuodng tai A.
e CA&c hé thuc Iugng cho tam giac nhon: dinh 1i cosin, dinh Ii sin, cac cong thic tinh dién
tich tam giéac.
e Quan hé vudng goc gitra duong kinh va day; lién hé gitra day va khoang cach tir tam
dén day; tinh chat cua duong tron noi tiép, ngoai tép, bang tiép tam giac; tinh chat cua
tiép tuyén chung cua hai duong tron; lién hé giira cung va day; tinh chat cia mot sé loai
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goc Vi dudng tron nhu: goc tao bai tia tiép tuyén va day cung, goc ¢ dinh & bén trong
(ngoai) duong tron; quy tich cung chira goc.
e Cac dau hiéu nhan biét t giac noi tiép: mot tir giac 1a t giac noi tiép néu no thoa man
mot trong cac diéu Kién sau:
- C6 tong hai goc di bang 180°;
- C6 hai dinh k& cung nhin mét canh duéi hai géc bang nhau:
- C6 mot gc ngoai bang goc trong dinh di dién.
e H¢ thirc lugng trong duong tron (phuong tich).
e Dinh i tir vudng goéc dén song song.
e Cic dinh Ii ¢ dién: Menelaus, Ceva, Ptolemy, duong thing Simson, duong thing
Steiner, duong thang Euler, dudng tron Euler, dinh 1i con buém, bd dé hinh thang, dinh
i bén diém.
5. S0 hoc ] ]
5.1 Quan hé chia hét trén tip so nguyén
5.1.1 Uéc, bdi va quan hé chia hét
Dinh i 1.

(i) Uavéimoi aecll.

(i) al a véimoi aell.

(ili) Néu al b, b| ¢ thi al ¢ véimoi a,b,cell .

(iv) Néu al b thi |al<|b]| véimei a,bell vab=0.

n
(v)Néu al b, véi a,b e, i=12,...,n thi al inbi voi x, el .
i1

(vi) Néu al b va bl a thi a=b hoic a=-b vsi a,bel] va a,b=0.

(vii) al b khi va chi khi am| bm, v4i a,b,mel]l, m=0.

Pinh li 2 (Phép chia ¢6 dw). Vi mdi cip sé nguyén a, b, b0 ton tai duy nhit mot cip
sd nguyén ([, I saocho a=bqg+r, 0<r<b|.

Pinh li 3 (Biéu dién trong hé co s6 b-phan). Cho s6 nguyén duong b >1. Mdi sé nguyén
duong a co thé biéu dién duy nhat thanh tong sau

a=ab"+ab"t+---+a_b+a_,

trong @6 M 1a mot s6 nguyén khéng am va a,,...,a, €{0,1,...,.b -1}, a, >1.

5.1.2 Uéc chung I6n nhat, bdi chung nhé nhat ,
DPinh li 4 (Pinh li Bézout). Cho a va b 1a hai s6 nguyén khong dong thdi bang 0, va so

nguyén dwong d . Khi d6 d =gcd(a,b) khi va chi khi ton tai hai sé nguyén X,, Y, sao cho
d =ax, +by, va d la udc chung cia a va b.

H¢ qua 1. Hai s nguyén a, b khong dong thoi bang 0 nguyén té cung nhau khi va chi khi
ton tai hai s6 nguyén X, y sao cho ax+by =1.
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Dic biét, hé qua nay con c6 thé phat biéu: Hai s6 nguyén a va b nguyén té cung nhau khi
va chi khi tdn tai cac s6 nguyén duong k va ¢ sao cho ka—/b=1.
DPinh li 5.

(i) Néu d >0 la u6c chung cua a, b thi d =ged(a,b) khi va chi khi gcd(%,gj 1.

(ii) Néu ¢ 1a u6c chung ciia a va b thi ¢| ged(a,b).
(iii) (ma,mb) =m-gcd(a,b) v6i moi m nguyén duong.

(iv) ng(%,%} = w vGi € 1a ude chung duong cua a va b.

(v) Néu c| ab va ged(b,c) =1 thi c| a.

(vi) Néu ged(a,c) =1 thi ged(a,bc) =gcd(a,b).

(vii) Néu ged(a,b) =gcd(a,c) =1 thi ged(a,bc) =1.

(viii) Néu a=bq+r thi gcd(a,b) =gcd(b,r), voi a, b nguyén khong dong thoi bang 0
(tinh chat nay con phat biéu dudi dang: Néu a = r(mod b) thi gcd (a, b) = gcd(r, b) ).

Pinh li 6. Cho cac s6 nguyén a,, a,, ..., a,, N> 2, khong dong thoi bang 0. Khi d6

(i) S6 nguyén d = gcd(a,,a,,...,a,) khivachikhi d la s6 nguyén duong nho nhat sao cho

m
ton tai cac so nguyén X, X,,...,x, dé d :ZXiai.
i=1

m
(i) gcd(al,a ,...,an):l khi va chi khi ton tai cac s6 nguyén Xy Xgyeres X, dé inai =1.
i=1

(iii) S6 nguyén dwong d =gcd(a,,a,,...,a,) khivachikhi d >0, d 1a wéc chung cta cic
a, va d chia hét cho moi uéc chung cua cac a,, i=12,...,n.
(iv) gcd(ay,a,,...,a,) =gcd(ged(a,, a,), a,,...,a,) =gcd(ged(a, a,,...,a,,),a,).
(v) gcd(ka,,ka,,...,ka, )=k -gcd(a,,a,,...,a,), voi K nguyén duong.
Pinh li 7 (Thuit toan Euclide). Cho a,b €[], b>0. Thuc hién lién tiép cac phép chia co
du ta co
a=qb+r,0<r<b,
b=qr+r,,0<r, <1,
L=0q,n,+00<r<r,,

r,=q,,,+r,0<r <r ,,
r,=q.r,q,>1.

Khi d6 ged(a,b) =r,.

Pinh li 8. Cho a, b, ¢ 1a cac s6 nguyén khac 0. Khi d6 ta co
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(i) m=Icm(a,b) khi va chi khi m 1a boi chung duwong cua a, b va m| ¢, véi moi € 1a boi

chung cua a, b.

(i) m=Icm(a,b) khi va chi khi m 1a bdi chung dwong cua a, b va gcd(%,%j =1.

(iii) lcm(ka,kb) =k -lcm(a,b) véi k nguyén duong.

(iv) lem(a,b,c) =lcm(lcm(a,b),c).

Pinh 1i 9. Cho hai s6 nguyén a, b khac 0. Khi d6 ged(a,b)-lcm(a,b) = ab|.

5.1.3 S6 nguyén td, hop sb , , o

Pinh 1i 10. Cho a, b 1a hai s6 nguyén va p la so nguyén t6. Néu p| ab thi hodc p| a
hoac plb.

Pinh li 11 (Pinh li co bin ciia S6 hoc). Moi sé nguyén duong N 16n hon 1 déu viét duoc
dudi dang tich cta cac s6 nguyén t6. Biéu dién nay 1a duy nhat néu khong ké dén thtr tu cia
céc thira sb.

H¢ qua 2. Theo Pinh li co ban cta sd hoc, moi s6 nguyén duong n >1 déu viét duoc duy
nhat duéi dang

— NaNn®...Nn%
n= 1 M2 ps’

0 do p, lacac sd nguyén t6 phan biét, a, la cac s6 nguyén duong véi 1=1,2,...,5. Biéu dién
trén duoc goi 14 phan tich tiéu chuan cua n.
Khi phan tich hai s6 nguyén duong m, n & dang phan tich ti€u chuan, c6 thira s6 nguyén

t6 p 1a udc cia M nhung khong 13 uéc cua N, ta c6 thé bd sung vao phén tich cia n thira s6

p° (va nguoc lai). Khi d6 ta ludn viét duge

by
s !

M= ppg--- P van=pp;--p

trong d6 p, 1 cac s6 nguyén t6 phan biét, a,, b, 1a cac s6 tu nhién véi 1=12,...,S. Khi d6
min(ag,b,)  yMin(as,by)

ged(m,n) = p"@™ p? : ,

max(a,.b,) .y max(as.bs)

lcm(m,n) = p/>®» p? !

Pinh li 12 (Euclide). Ton tai vo han s6 nguyén td.

5.2. Pong du
5.2.1 Pong du thirc
DPinh li 13.

() Néu a;=b  (modm), i=12,...,n thi Zn:ai zzn:bi (modm).
i=1 i=1

(i)Néu a=b+c (modm) thi a—c=b (modm).

(iii) Néu a=b (modm) thi a+tm=b (modm) vé&i moi t nguyén.
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(iv) Néu a=b (modm) thi ac=bc (modm) va ac=bc (mod|c|m) véi moi ¢

nguyén khéac 0.

(v)Néu a, =h,

(modm), i=12,... nth|Ha Hb (modm).

(vij  Néu a=b (modm), i=12...,n va x=y (modm) thi

1 1
Za X' = Zb y' mod m . Tr d6 suy ranéu f(X) 12 mot da thic hé sé nguyén bac duong

vax=y (modm)thi f(x)=f(y) (modm).
(vii) Néu a=b (modm), d 1a uéc chung cia a va b, ged(d,m)=1 thi

SE% (modm).

(vii) Néu a=b (modm) va d 1a u6c chung dwong cua a, b, m thi

a b m
—=— | mod—
d d ( dj

(ix)Néu a=b (modm) thi gcd(a, m) =gcd(b,m).
(x) ax=ay (modm)e x=y [modL].
gcd(a,m)
(xi) x=y (modm),i=12...,n<x=y (modlcm(m,m,,...,m))).
Pinh li 14 (Mt s6 dau hiéu chia hét). Cho sé nguyén duong n = m. Khi d6

()n=a,+a,,+-+a, (mod3)va n=a,+a,,+-+a, (mod9).
(i) n=aa,=2a,+a, (mod4).
(i) n=a_3,,...a, (mod5").Pacbiét n=a, (mod5).

(ivyn=a,—a,+a,—a,+--- (mod1l).

5.2.2 Pinh li Fermat nhd, dinh li Wilson
Pinh li 15 (Fermat nho). Cho s0 nguyén t0 pP. Néu so0 nguyén a nguyén to voi P thi

a" =1 (modp).
H¢ qua 3. Cho s6 nguyén t6 p. V&i moi s6 nguyén a tadéuco a’=a (mod p).
Pinh li 16 (Wilson). Cho s nguyén duong p >1.Khi dé p 1a sé nguyén té khi va chi khi

(p—1)!=-1 (modp).

5.3. S6 chinh phwong, s6 1ap phwong
Pinh li 17. Cho X 1a mét so nguyén. Khi do

(i) x*=0,1 (mod3). (i) x¥*=0,1 (mod4).
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(iii)x*=0,1,4 (mod5). (iv) x*=0,1,2,4 (mod 7).
(v)x*=0,1,4 (mod8). (vi) x* =1 (mod8) vGi moi X 1é.
(vii)x*=0,1,4,5,6,9 (mod10). (viii) xX*=-1,0,1(mod 7).

(ix) x*=-1,0,1(mod9).

Pinh li 18. Néu n? <k <(n+1)% véi n 1a mot sd nguyén nao d6 thi k khong 1a sé chinh
phuong.

Pinh li 19. Néu hai s nguyén duong a va b nguyén té cing nhau thoa man ab 1a mot s6
chinh phwong thi a va b ciing 1a cac s chinh phwong. Tong quat hon, néu $ab$ 1a sé chinh
phuong thi a=du® va b=dv?, véi d =gcd(a,b).

Pinh li 20. Cho s6 nguyén t6 1¢ p. Khi d6 ton tai s6 nguyén X sao cho p| x* +1 khi va
chikhi p=1 (mod4).

Pinh 1i 21. Cho s nguyén t6 p sao cho p=3 (mod4). Khi d6 p| a’-+b? khi va chi
khi pla va plb.

5.4. Phin nguyén.
Pinh li 22.

(i) | x |=x khi va chi khi x €[] .

(i) x—1<| x|<x.

(iii) Néu k el thi | x+k | =] x| +k.
(iv) [ x+y|=] x|+ y].

. . ‘ Ll X
(v) SO cac bdi duong khong vuot qua so duong X cia sO nguyén duong N la L—J .
n

(vi) {mJ = LEJ véi N nguyén duong.
n n
(vii) Néu n 1a s6 nguyén duong thi anJ < LnxJ < anJ +n-1.

n—-1 khixel

viii) V&i moi sd nguyén N tacod | x |+ n—x|= .
(vit) ' sy LJ L J {n khi x el].

B n 1 n
(ix) Voi n so nguyén duong X, X,, ..., X, taco in ZL—ZXiJJrn—l.
i1 N

) LXHH%J:LZXJ.

6. To hop.
e Cac nguyén li co ban: Nguyén li Dirichlet, cuc tri roi rac, xuong thang.
e Quy tic dém: quy tic cong, quy tic nhan.
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e Céc cong thirc dém sb cac hoan vi cua tap c6 n phan tir, sé cac to hop va chinh hop
chap k coatap cd n phan ti.



7. Bang mot s6 ki hiéu

11

Ki hiéu Y nghia
= suy ra, kéo theo
= tuong duong, khi va chi khi
> a, a, +a,+--+a,
k=1
A aa,---a,
k=1
Tong cac hoan vi vong quanh ciia mdt biéu thirc. Cu thé
3 > f(abc)=f(ab,c)+f(bca)+f(cab)
Vidu: > a’h=a’h+bc+ca.
Hai tam gidc ABCva XYZ ddng dang voi hai diém tuong
| | ABC u{D} A | xyz UT} |tngla D va T hay ndi cach khac, hai hinh | I aBC w{D}
vallxvz U{T} 1a d6ng dang.
U'dc chung 16n nhét cua cac s6 nguyén a,,a,,...,a voi
ged(ay, a,,...,a,) a,a,,..,a, khong dong thoi bang 0. Ngoai ra, ta con ki
hi¢ula (a,a,,....a,)
B6i chung nhét cta céac sb nguyén a,a,,...,a, voi
lcm(a,, a,,...,a, ) a,a,,..,a khac 0. Ngoai ra, ta con ki hiéu la
[a.8,,...a,].




SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT

TINH NINH BINH Bai thi mon chuyén: Toan
; - Thoi gian lam bai:150 pht (khong ké thoi gian phét dé)
PE THI THAM KHAO Dé thi gom 05 bai trong 01 trang

Bai 1 (2,0 diém).
a) Cho a,b,c 1a cac sb thuc khac O thoa man a®+ab=c’+cb va a?+ac=b?*+bc.

Tinh gia tri bidu thie A= (1+ %) (1+ 9) (1+ Ej .
Cc a

(xy+5) +(x+y)* =24
b) Gigihéphuonguinh 3 x  y 1
x*+1 y*+1 3

Bai 2 (2,0 diém).

a) Tim tat ca cac da thic P(X) hé so thyc théa man xP(x—1)=(x—2)P(x), véi moi

xell.
b) Xét cac sb thuc duong thay doi a, b, c. Tim gia tri nho nhat cta biéu thtrc
2+a’ 2+b’ 2+c°
= -+ + .
2+a+b® 2+b+c® 2+c+a’

Bai 3 (3,0 diém). Cho tam giac nhon ABC ( AB < AC ) ndi tiép dudng tron taim O, c6 duong
cao AH . Goi | latam duong tron noi tiép tam giac ABC . Puong thang Al cit duong tron
(O) tai diém thir hai M . Goi A’ 1a diém d6i xtmg v6i A qua O. Pudng thang MA' cit cac
duong thang AH , BC theo thirtw tai N va K. Goi L la giao diém cua MA va BC. Puong
thang A'l cat duong tron (O) tai diém thar hai D . Hai duong thang AD va BC cit nhau tai
diém S.

a) Chang minh tam giac ANA' la tam gidc can va MA'-MK =ML -MA.

b) Ching minh MI? = ML-MA va tir giac NHIK 14 tir gic noi tiép.
¢) Goi T latrung diém cta canh SA, ching minh ba diém T, I, K thing hang.
Bai 4 (1,5 diém).
a) Cho ba sd nguyén duong a, b, k. Biét rang voi moi s6 nguyén duong ¢ khac b thi
¢ —a luodn chia hét cho c—b. Chiing minh rang a = b*.
b) Tim tat ca cac cdp sd nguyén (X, y) thoa man x* +2x? = y°.
Bai 5 (1,5 diém) Cho bang 6 vuéng 4x4. O mdi 6 vudng cia bang, ta viét mot sb tu nhién tir

1 dén 16, moi so viet mot lan.

Hinh 1. Hinh 2.

a) Co hay khong cach dién s6 sao cho tong cua 4 sé & moi phan cua bang vudng cé dang
nhu hinh 1 (c6 thé xoay vé moi phia) déu chia hét cho 4.
b) C6 hay khong cach dién sé sao cho tong cua 4 s6 & moi phan caa bang vudng c6 dang

nhu hinh 2 (c6 thé xoay vé& moi phia) déu chia hét cho 4.



