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| PE CHINH THUC | Danh cho thi sinh thi chuyén Todn va chuyén Tin

Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé

Cau 1 (4,0 diém).

a) Giai phuwong trinh v2x+3 —2+/x+1=—-1

4x 5x 3
b) Giai phuong trinh + —_-
) P 8 X 4+x+3 x*=5x+3 2

X +xy+x=4
¢) Giai h¢ phuong trinh

X+’ —% =4-2xy
X

Cau 2 (1,5 diém).

a) Tim tt ca cac s6 nguyén td p sao cho 2p® +3p+4 ciing 1a sd nguyén t6.

b) Tim tat ca cac s6 nguyén duong a,b,c,d thoa min al+b+c!=4d!.

Cho biét ki hiéu n! 1a tich céc s6 tw nhién tir 1 dén .
Céu 3 (1,0 diém). Cho cac sé duong a,b,c . Chirmg minh ring

8 a2+bz+c2)+ 27(a+b)(brc)eta),
ab+bc+ca (a+b+c)3 -

Ciu 4 (3,0 diém). Cho tam giac nhon ABC cd AB < AC va ndi tiép duong tron (0). Goi I 1a
tam dudng tron nodi tiép tam gidc ABC, tia AI cét duong tron (O) tai diém D (khac 4). Puong
théng OD cit dudng tron (O) tai diém E (khac D) va cit canh BC tai diém F .

a) Chtng minh riang tam giac /BD can. Xéac dinh tAm dudng tron ngoai tiép tam giac IBC.

b) Ching minh /D.IE = IF.DE.

¢) Goi cac diém M,N lan luot 1a hinh chiéu vuong goc cua / trén cac canh 4B, AC. Goi H,K
lan luot 14 cac diém dbi xtmg voi M, N qua /. Biétrang AB+ AC =3.BC, chimng minh KBI = HCI.
Ciu 5 (0,5 diém). Thay Du viét s6 2020™" thanh téng cua cac sd nguyén duong rdi dem cong tat
ca cac chir s6 cua cac sb nguyén duong ndy véi nhau. Hoi thiy Du c6 thé nhan duoc két qua 1a sb
2021 hodc 2022 dugc khong? Tai sao?

Hét
Hoc sinh khong dwoc sw dung tai liéu. Can bo coi thi khong giai thich gi thém.
Ho vatén thi sinh: ........ccocooviiiiiiiiiii Sobaodanh: .....................

SO GD&DT VINH PHUC ~ KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HQC 2020 - 2021
HUONG DAN CHAM MON: TOAN




PE CHINH THUC | Danh cho thi sinh thi chuyén Toan va chuyén Tin

Luu y chung:
- Huéng ddn chi trinh bay cdc buéc co ban cia 1 cach gidi, néu hoc sinh c¢é cach gidi khdc néu diing van
cho diém theo thang diém cia hieéng dan cham.
- Trong mot bai, thi sinh gidi ding dén dau cho diém dén do.
- Bai hinh hoc néu khéng vé hinh thi khéng cho diém, néu vé hinh sai thi khéng cho diém iing véi phan vé
hinh sai.
- Piém toan bai tinh dén 0,25 va khéng lam tron.
Cau 1 (4,0 diém).
a) (1,5 diém). Giai phuong trinh v2x+3 —2/x+1=-1

Noi dung DPiém
Diéu kién xac dinh: x> —1
Phuong trinh: v2x+3 —2Vx+1=-1& 2x+3+1=2Vx+1 0.5
© 2x+3+1+242x+3 =4(x+1)
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' x>0
S 2x+4+2V2x+3 =4x+4 & JV2x+3=x & 5 0,5
2x+3=x
x>0 x>0
& & 0,25
x?=2x-3=0 (x+1)(x-3)=0
x20
= =l x=3
{x g 0,25
x=3
Vay phuong trinh c6 nghiém duy nhat x =3.
X 4x S5x 3
b) (1,5 diém). Giai phuong trinh + =—=
) ( ) P 8 ¥ 4+x+3 x*=5x+3 2
Noi dung Piém
s X x+320
bicu kién xac dinh (1) 0,25
x*=5x+3#0

+) Nhan xét: x =0 khong 1a nghiém cua phuong trinh.
+) V61 x # 0: Khi d6 phuong trinh viét dugc thanh

4 5 3 4 5 3 0,25
x2+x+3+xz—5x+3:_§<:> 3" 37 2
x+1+-= x-5+—
X X X X

3 . ) A
bidt t = x+1+—, thay vao phuong trinh trén ta dugc:
X

3 4@-6)+5t 3 0,5

4.0 —5<:>8t—48+10t:—3t2+18t<:>3t2:48<:>t:i4.

(-6 2 t(t-6)

Véi t =4, taco: x+1+§:4<:>x2—3x+320 v6 nghiém do A:(—3)2—4.3:—3<0.
x

Véi t =—4, ta co: x+1+§:—4<:>x2+5x+3=0,ta c6 A=5"-43=13>0 suy ra phuong

X
513 5+413 0.5
2 2
—5-13_-5+413
2 T '

2

trinh c6 hai nghiém phan biét x, =

Xy

So sanh véi diéu kién (1) ta dugc phuong trinh ¢6 hai nghiém x =




X’ +xy+x=4
¢) (1,0 diém). Giai hé phwong trinh

5
x2+y2——2:4—2xy
X
Noi dung Diém
biéukién x#0.
4
X +xy+x=4 x(x+y+1)-4=0 x+y+l=—
X 0,25
¥4yt — 40y < B4 2y =4 ~ 5
Yo 4 4 e (x+y) _x_2:4
X+ty=—- X+y=—- X+y=—-
o g = x x 0,25
2 )
4 5 16 8 5 11 8
——1| -==4 ———+1l-—=4 ———=-3=0
(x j x’ ¥ x x’ X' x
X+y=—-
X
x+y=—-1 x+y=—-1
& X & X &elx=1 0,25
3¢ +8x-11=0  [(x-1)(3x+11)=0 11
X=——
3
o
y=2
e
3 0,25
_52
Y733
A LA - \ 11 52
Vay h¢ c6 hai nghiém (x;y) 1a (1;2), —?;5 .
Ciu 2 (1,5 diém).
a) (0,5 diém). Tim tit ca cac s nguyén t p sao cho 2p° +3p +4 1a sé nguyén t6.
Noi dung DPiém
Néu pi3= p=3 thi 2p’ +3p+4=311as6 nguyén té suy ra p =3 thoa man.
Néu p=3k+1ke 0 thi 2p* +3p+4=2(3k+1) +3(3k+1)+4 =18k’ +21k +9:3, két hop véi | 0,25
2p° +3p+4>3suyra 2p° +3p+4 khong 1a s6 nguyén to.
Néu p=3k+2,ke 0 thi 2p* +3p+4=2(3k+2) +3(3k +2)+4=18k" +33k +18:3, két hop 025
v6i 2p* +3p+4>3 suyra 2p° +3p+4 khong 1a s6 nguyén tb. ’
b) (1,0 diém). Tim tit ca cac sd nguyén duong a,b,c,d théaman al+bH+c!=d!.
Cho biét ki hiéu n! 1a tich c4c s6 tu nhién tir 1 dén n.
Noi dung Piém
Gia st a < b< ¢, két hop voi gia thiét ta dugc 1< a<b<c<d.
. 0,25
*) Néu a <b:>a!+a!(a+1)...b+a!(a+l)...c:a!(a+1)...d




= 1+(a+1)..b+(a+1)..c=(a+1)..d =1a+1voli

*)Néu a =b thi 2a+cl=d!
+) Néu a =b < c thi tir phuwong trinh trén ta dugc:

2a !+a!(a+l)...c = a!(a +1)...d = 2+(a +1)...c = (a +1)...d

T phuong trinh nay ta duogc: 2:a+1=a=1
V6i a=1= b =1, ta dugc phuong trinh 2+c!=d!
+Néu ¢>2=>¢!3,d113= 213 vo li.

+Néuc=2=4=d! voli

+) Néu a =b = c thi tir phuong trinh di cho ta dugc:

a=2

3.a!:d!:>3=(a+l)...d:3fa+1:>{

Vay (a,b,¢,d)=(2,2,2,3).

0,25

Céu 3 (1,0 diém). Cho cac s duong a,b,c . Chimg minh rang
8(a’ +0° +cz)+ 27(a+b)(b+c)(c+a)> 16
ab+bc+ca (a+b+c)3 -

Noi dung

Pieém

Ap dung bét dang thirc AM - GM ta co:

8(a" 5" +¢") 27(a+b)(b+c)(e+a), 2\/8(a2+bz+c2) 27(a+b)(b+c)(c+a)

ab+bc+ca (a+b+c)3 ab+bc+ca (a+b+c)3

(a+b+c)
., 8# 27(a+b)(b+c)(c+a):12\/ 2(a+b)(b+c)(c+a)

ab+bc+ca (a+b+c)3 (ab+bc+ca)(a+b+c)

Ta s€ chung minh

IZJ(zéi;fz(fagzzggfz) >16 & 9(a +b)(b+c)(c+a)2 8(ab+bc+ca)(a+b+c)

= 9[ab(a+b)+bc(b+c)+ca(c+a)+ 2abc] > 8[ab(a+b)+bc(b+c)+ca(c+a)+3abc}
& ab(a+b)+bc(b+c)+ca(c+a)2 6abc

@(a:bj+(bzcj+(c-gajz 6@’(2*Z‘ZH?ZJHZ{JJZ 0
L @B () | (ema)

ab  bc ca
Do d6 bat dang thirc dugc chung minh.

>0 (luén ding). Dau bang xdy ra khi va chi khi a=b=c.

0,5

0,25




Ciu 4 (3,0 diém). Cho tam gidc nhon ABC c6 AB < AC vangi tiép duong tron (0). Goi diém [ 1a tam
duong tron noi tiép tam giac ABC, tia Al cit dudng tron (O) tai diém D (khac diém A ). Puong thing
OD cat dudng tron (O) tai diém E (khac D) va cat canh BC tai diém F .

A E

D

a) (1,0 diém). Ching minh ring tam gidc /DB can. Xac dinh tdm dudng tron ngoai tiép

tam giac /BC.

Noi dung Diém

Ta c6 IBD = IBC + BBC :;,@BCH@AC =;,@BC+;EAC (1) (do AL, BI 14n luot 1a phan

Mit khac BID = IBA+ IAB = ; ABC+ ; BAC (do Al BI tuong tng 1a phan giéc goc BAC,

ABC) (2).
Tu (1) va (2) ta duoc BID = IBD = tam giac DBI can tai D.

Ta c6 I€CD = ICA+ DCB = ; ACB+DAB = ; le):; +; BAC (3) (do A, CI 14n luot 1a phan
giac cac goc BAC, ACB va ti giac ABDC ndi tiép dudng tron).
Mat khéc CID = ICA+ IAC = ; ABC+ ; BAC (do A1, BI tuong ung la phan giac goc BAC,

ABC) (4).
T (3) va (4) ta dugc CID = ICD = tam giac DCI can tai D.

Do tam giac DBI va DCI can tai D nén DB = DI, DC = DI = DB = DC = DI = Dlatam
dudng tron ngoai tiép tam giac IBC.

0,25




b) (1,0 diém). Chimg minh ID.IE = IF .DE.

Noi dung Piém
Theo két qua phan a ta c6 tam giac DIC can tai D nén CD = DI
Do OD la trung tryc cia BC suy ra F'1a trung diém cta BC. Do DE la duong kinh cta duong | 0,25
tron (0) suy ra DCE =90".

Két hop véi CF 1a dudng cao clia tam giac DCE nén CD? = DF.DE = DI* = % = % 0,25
 Xéthai tam giac DIF va DE[co6:
% = D—ZIZ va IDF = EDI suy ra tam giac DIF dong dang véi tam giac DEI 0,25
Suy ra F_D < IDIE =IF.DE . 0,25

IE DE

¢) (1,0 diém) Goi cac diém M, N lan luot 14 hinh chiéu vudng goc cua I trén cac canh AB, AC.
Goi H,K lan luot 1a cac diém ddi xing véi M,N qua . Biét ring AB+ AC =3.BC, chimg minh
KBI = HCI.

Néi dung Piém
Ap dung dinh 1i Ptolemy cho tu gidc ABDC ta dugc:
AB.DC+ AC.DB = AD.BC < (AB+ AC).DB = AD.BC 0,25

< 3.BC.ID=AD.BC < 3.ID=AD < [4=2.ID

Goi P 1a trung diém cta doan thing A7, suy ra MP = AP =PI =ID = ; Al = I 14 trung diém

ctia PD. Mt khac I 1a trung diém HM suy ra ti giac MPHD 1a hinh binh hanh= MP = DH . 0.25
Tu d6 suy ra DH = MP = DI (5).

Chung minh tuong tu ta duoc DK = DI (6).

Mit khac theo két qua phan a ta dugc DB = DC = DI (7). 0.5

Tu (5), (6), (7) ta dwogc DB = DC = DH = DK = DI suy ra B, C, H, K, I cung thugc duong
tron tdim D .

1 1
Do B, C, H, K, I cung thugc duong tron tdm D nén KBI = 5 sd IK , IcH :ESdﬁ{ .

0,25
Do IK = IH = IK = I =>sd IK = sd IH. ’
Tir d6 suy ra KBI = HCI .

Ciu 5 (0,5 diém). Thay Du viét s6 2020*' thanh téng ctia mot vai sé nguyén duong rdi dem cong tit ca
céc chir sd cua cac s6 nguyén duong nay v6i nhau. Hoi thdy Du c6 thé nhan dugc két qua 1a s6 2021 hoic

2022 duogc khong? Tai sao?

Noi dung Piém

Nhén xét. Cho s nguyén duong m , ki hiéu S(m) la tong cac chit sb cia m . Khi d6
S(m)=m(mod9).

0,25
Chtmg minh. Gia st m = a,a, ,..a,a, =a,.10" +a, 10" +...+a,.10+aq,

=a, +a,_, +..+a +a,(mod9)= S(m)=m(mod9).




Ta c6 2020 = 4(mod9)= 2020""" = 4’ (mod9) = 4**** (mod 9)
Do 4’ =1(mod9) = 2020°"' = 4% (mod9)=7(mod9)

Mit khac 2021=5(mod9),2022 = 6(mod9)

Tur d6 suy ra 2020*"' = 2021(mod9), 2020**" = 2022(mod9).
Do d6 thay Du khong nhéan dugc két qua 1a 2021 va 2022.

0,25
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