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SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN THAI BINH
_THAIBINH NAM HQC 2019 - 2020
PE CHINH THUC Mén thi: TOAN (Hé Chuyén Toéan, Tin)

Thoi gian lam bai: 120 phat
Muc tiéu:

+) Dé thi bao gém 5 bai tap tu luan & cdc mirc d6 van dung va van dung cao.
+) Céc dang bai trong dé thi doi hoi cac em phai van dung linh hoat céc kién thirc 16p 9 nang cao di duoc hoc.
+) Céc cau hoi trong dé thi gilip c&c em 6n thi va 1am quen véi cac dang bai s& gap trong cac dé thi vao trudng

Chuyén.

Cau 1 (VD) (2 diém): Cho cac sb thuc a, b = 0 thoa man 1 % =1.
a

o (a2-b?) 4
1. Tinh gia tri cua bieu thac A=-——"—+—.
a’b ab

2. Chung minh ring: (a+b—2)’ —(a-1)’ —(b—-1)’~3(a+b)+6=0.
Cau 2 (VD) (2 diém):

1. Giai phuong trinh: VX +2 —2yx—1=3x—3, f(x+ 2)(x=1).

+2X% +y =4x+3
2. Giai h¢ phuong trinh: {y |

(x=3)Jy+4+(y—4)x—1+2=0

Cau 3 (VD) (3,5 diém):

Cho hinh vudng ABCD noi tiép duong tron tam O, béan kinh R. Trén cung nho AD liy diém E bat ki
(E= A, D). Tia EB cit cac duong thing AD, AC lan luot tai | vaK. Tia EC cat cac duong thang DA, DB
lan luot tai M va N. Hai duong thang AN, DK cét nhau tai P.

1. Chtng minh: Ta giac EPND nai tiép mot duong tron.

2. Chang minh: ZEKM = ZDKM.

3. Khi M latrung diém cua AD, tinh do dai doan thang AE theo R.
Cau 4 (VD) (1 diém):

Tim cé&c nghiém nguyén (x; y) cua phuong trinh Jx o+ \/y =/2020.

Cau 5 (VDC) (1 diém):
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1
B , . 0< a, b, C<— . e, , Xe o L2 ,
1. Cho cac so thuc a, b, ¢ thoa man 2 . Tim gia tri nho nhat cua biéu thic:

2a+3b+4c=3

P= 2 + S + 8
~a(3p+4c-2) b(4a+8c-3) c(2a+30-1)

2. Trong mat phang toa d6 Oxy, diém M (ajb) duoc goi 1a diém nguyén néu ca a va b déu la sé nguyén.
Chting minh rang ton tai diém- | trong mat phang toa do va 2019 sb thuc duong R} Ry;.....; Ry, S0 cho co

dtng k diém nguyén nam trong dudng tron (1; R ) véi moi k 13 s6 nguyén duong khong vt qua 2019.

HUONG DAN GIAI CHI TIET
THU'C HIEN BOI BAN CHUYEN MON TUYENSINH247.COM

Swu tam: Pdp dn mén Todn trwong THPT chuyén Thai Binh cia S¢ GD&PT Thdi Binh.

Cau 1:
Phwong phap:

1. Bién dbi biéu thirc bai cho vé biéu thirc cé chtra biéu thirc theo bai cho dé thé vao va tinh gia tri biéu thic.

2. St dung hing ding thuc: (x+y)’ =x*+y* +3xy(x+y) va gia thiét dé bién ddi biéu thirc VT va ching
minh VT = 0.

Céch giai:

Cho céc sé thut a, b =0 thga man l+%:1.

a

. . 2 (az—bz)2 4
1. Tinh gia trj caa bieu thic A=-~—p—r—+—.
a’b ab
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a2_b2 2 2 K 2 2
A (—)+ 4 (uj +i=(i_i2j +i

a'b? ab | a? ab (b? a ab
(1 1]2 4 (1 1)2(1 1}2 4 [1 1)2 4
=l S-S | +—=|=F+=| || +—=|=—=| +—
a- b ab a b a b ab a b ab
1 2 1 4 (1 1)2
=—-——+—5+—=—-+—| =L
a- ab b° ab a b

2. Chieng minh rang: (a+b—2)3 —(a—l)3 —(b—l)3 —-3(a+b)+6=0.

Theo dé bai ta ¢6: 1+%=1© atb=ab
a

—ab-a-b=0<ab-a-b+l=1<(a-1)(b-1)=1
Ap dung hing ding thic: (x+y)’ =X +y* +3xy(x+Yy) taco:

[(a-1)+(b-1)] =(a-1)° +(b-1) +3(a-1)(b-1)[ (a~1)+(b-1)]

<:>(a+b—2)3 :(a—l)3 +(b—1)3 +3.1(a+b-2)

c>(a+b—2)3 —(a—l)3 —(b—l)3 —3(a+b)+6=0 (dpcm).

Céu 2:

Phwong phap:

1. Dit diéu kién dé phuong trinh c6 nghia.

+) Bién d6i phuong trinh d4 cho sau d6 giai phuong trinh bang phwong phéap dat an phu.
+) Giai tim nghiém, d6i chiéu véi diéu kién xac dinh rdi két luan.

2. Pit diéu kién dé hé phuong trinh c6 nghia.

+) Bién d6i phuong trinh (1) sau d6 thé vao phwong trinh (2), bién d6i phuwong trinh (2) vé dang phuong trinh 1
an Xx.

+) Sau d6 thé vao tim an y. Béi chiéu vai diéu kién xac dinh roi két luan.
Cach giai:
1. Gidi phirong trinh: x+2 —2/x—1=3x-3[(x + 2)(x-1).

biéu kién: x>1.
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VX+2-2¢x-1=3x-3/(x+2)(x-1)
SAX+2-2Xx=1=x+2+2x-2-3/(x+2)(x-1)
S Nx+2-2x=1=(x+2)+2(x-1)-3/(x+2)(x-1) (¥)

a=x+2 (a>0) .
bat Khi d6 ta c6 phuong trinh:

b=+x—1 (b>0)

(*)<a-2b=a”+2b’—3ab
< a’+2b2=2ab-ab-a+2b=0
<:>(a2—2ab)+(2b2—ab)—(a—2b):0
< a(a—-2b)-b(b-2b)—(a-2b)=0
< (a-2b)(a-b-1)=0
a-2b=0 a=2b
= =
a-b-1=0 a=b+1

HVoi a=2b=Vx+2=2Yx-1 x+2=4x-4<3x=6<x=2 (tm)

+)V6i a=b+leaIx+2=Yx-1+1le x+2=x-1+1+2x-1
o Ix-1=1ex-1=1<x=2(tm)
Viy phuong trinh d4 cho ¢6 nghiém duy nhat x = 2.

Y+ 2 x> +y =4x+3

(x=3)Jy+4+(y—4)x—1+2=0

2. Gidi h¢ phuwong trinh: {

x—-1>0 x>1
bidukién: {y+420 <{y>-4 (¥
X*+y>=0 [x*+y=0

{y+2«/x2+y=4x+3 (1)
(x=3)Jy+4+(y=4)Yx-1+2=0 (2

Ta co:
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(1)<:>x2+y+2a/x2+y+1=x2+4x+4
<:>(«/x2+y+1)2:(x+2)2
<:>Hx2+y+1‘:|x+2|
2 1=x+2 24y =x+1
@Jx +y+1l=x+ @«/x +Y =X+ |
«}x2+y+1:—x—2 a/x2+y:—x—3

Voi x2-1=-x-3<0=x*+y =—x—3(ktm).

Xét \x*+y =x+1 taduoc:

«fx2+y:x+1<:> x2+y:(x+1)2<:>y=2x+l.

Thé vao phuong trinh (2) ta duoc:

(x=3)V2x+1+4+(2x+1-4)x-1+2=0
x—3)V2x+5+(2x-3)Jx-1+2=0
x—3)v2x+5-3(x-3)+ (2x—3)x/E—(2x—3)+5x—10:0
X—3)(V2x+5-3)+(2x-3)(Vx~1-1)+5(x-2) =0
x—3)(2x+5- 9)+(2x—3)(x—1—1)

\/2x+5+3 Ix-1+1

2(x-3)(x-2) . (x—2)(2x-3)

ol

(
(
(
(

=

+5(x-2)=0

N +5(x-2)=0
J2X+5+3 JIx-1+1 ( )
[ 2x-6 2x -3
= (x=2 + +5(=0
( )_\/2x+5+3 Jx-1+1 }
[ 2x-6 _2x-3
o (x=2) ——— +3]=0
( )_x/2x+5+3 »\/ 1+1 }

< (x-2

) 2X—6+6+22x+5 +2x—3+3+3\/x—1 3
J2x+5+3 ﬁu

2x+2»\/2x+ 2x+3x/
\/2x+5+3 ,\/ 1+2

20 [do 2x+22x+5 2x+3Jx-1 >on21]

< (x-2

N—

+
«/2x+5+3 «/x—1+2

S X=2
=>y=2X+1=22+1=5
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Thay x=2; y=5 vao hé diéu kién (*) ta thay thoa man.

Vay hé phuong trinh ¢6 nghiém duy nhat (X; y) = (2; 5).

Cau 3:

Phwong phap:

1. Str dung céc dau hiéu nhan biét dé chirng minh tt giac noi tiép.

2. Dya vao cac tar giac noi tiép, chitng minh céc gdc ndi tiép cung chin mot cung thi bang nhau.

3. Chirng minh cac tam giac ddng dang, tir d6 ching minh c4c cdp canh twong Gng ti 18 va tinh d6 dai doan
thang AE theo R.

Cach giai:

1. Chigng minh: T giac EPND néi tiép mgt dwong tron.
Ta co: Z/PNE = ZANE = /NAC + /NCA (tinh chat g6c ngoai ciia tam giac)
Ma N e BD la duong trung truc caa AC = NA=NC = ANAC cén tai N = ZNAC = ZNCA

= /PNE = 2/NCA=sd cung AE (vi ZACE 14 géc ndi tiép chin cung AE) (1)
Ta c6: ADAK = ABAK (c—g~c)= ZABK = ZADK (hai gbc twong éng)

Hay ZABE = ZPDA.

Ma ~ZABE ciing la goc ndi tiép chin cung AE = ZADP = Z/ABE =% sd cung AE.

Lai co: AEDA:E sd cung AE (g6c noi tiep chan cung AE)
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— /EDM = /ADE + Z/ADP =sd cung AE. (2)

Tur (1) va (2) taco: ZEDP = ZENP (=sd cung AE).

— EDNP la tt giac noi tiép. (ttr giac co hai dinh lién tiép cling nhin mot canh dudi cac géc bang nhau). (dpem)
2. Charng minh: ZEKM = ZDKM.

Xét tir giac AEMK ta c6: Z/KAM = /KEM = 45° ciing nhin doan KM

— AEMK la tir gi4c noi tiép. (tir gidc c6 hai dinh lién tiép cung nhin mét canh duéi cac goc bang nhau).

= /MEA= ~MKA (hai goc noi tiép cung chan cung AM ) va ZEAD = ZEKM (hai goc ndi tiép cling chan
cung EM) (3)

Ma ZEAM = ZAEC =90° (gdc néi tiép chan nira dudng tron (O))
= /MEA=/MKA=90° = MK 1 AC

Ma DB 1 AC (do ABCD Ia hinh vuéng)

= BD//MK (L AC)
= ZMKD = ZKDB (so le trong).

Ma K e AC la duong trung truc cua doan thang BD = KB = KD = AKBD la tam giéc can tai K.
— /KBD = /KDB = /MKD. (4)

Lai c6: ZEAD = ~#KBD (hai gdc noi tiép cliing chan cung ED) (5)

Tu (3), (4) va (5)suy ra: ZEKM = ZMKD(= £ZEAM = ZKBD) (dpcm)

3. Khi M latrung diém cia AD, tinh dé dai doan thang AE theo R.
Vi M 1a trung diém cua AD = AM =MD = %AD.

Xét AMDC va AMEA ta c6:
ZEMA = /DMC (hai goc ddi dinh)

/AEM = /MDC =90°
= AMDC -~ AMEA (g -9)
CD MD MC
- = =
EA ME MA

2
< MD.MA = ME.MC = MD? = cb

Ap dung dinh ly Pitago cho AMCD vuéng tai D ta co:
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2
MC? =CD? + MD?* =CD? + CE :%CDZ.

2 2
:MC:?CD:ME:fﬁcz 39 :Cf_.
4 ¥ocp 2O
2
CD
CD.——
_CD_MC_ _, COMA_~"5 5.
EA MA MC J5CD 5
2
R=OC=CD—\E:>CD:R\E:>EA:ECD:E.Rﬁ:@R.
2 5 5 2
Cau 4:
Phwong phap:

Pit diéu kién dé phuong trinh da cho c6 nghia.

Bién d6i phuong trinh va sir dung diéu kién x, y € Z dé giai phuong trinh.
Céch giai:

Tim cac nghigm nguyén (X; y) ciia phuwong trinh \/;+\/§: J2020.
Piéu kién: x>0; y>0.

Theo d& bai ta co: X + W — 2020 (*)

& x =42020 - \[y & x =2020-2,/2020y +y

& x=2020+y-4,/5.101y

Vi X, y € Z = 4,[5.101y €7 < 5.101y 1as6 chinh phuong.
=5.101y =k* (k € Z) =y =5.101a* =505a° (aeZ).
Chumg minh twong tw ta c6: x =5.101b* =505b* (b € Z).

Thay x=505b% va y=505a’ vao phuong trinh (*) ta duoc:

\J505b2 ++/505a2 = /2020
< |b|/505 +[a|/505 = 2/505

& a| +[b|=2.

Vi a, b eZ néntacé bang:
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a| |b] X = 505h? y = 505b?

2 2020 (tm) 0 (tm)
1 505 (tm) 505 (tm)
0 0 (tm) 2020 (tm)

Vay céc cap s6 nguyén (x; y) théa man bai toan la: {(2020; 0); (505; 505); (0; 2020)}.

Céau 5:
Céch giai:
O<abc<l
1. Cho céc sé thuc a, b, ¢ théa man 7" 7 2 . Tim gid tri nhé nhdt cia biéu thic:
2a+3b+4c=3
P= 2 + S + 8
a(3b+4c-2) b(4a+8c-3) c(2a+3b-1)
3b+4c=3-2a
Theo dé bai ta co: 2a+3b+4c =3« {4a+8c=2(3-3b).
2a+3b=3-4c
=>P= 2 + J + 8
a(3b+4c-2) b(4a+8c-3) c(2a+3b-1)
2 9 8
= + +
a(3-2a-2) b(6-6b-3) c(3-4c-1)
__ 2 3 4
~a(l-2a) b(1-2b) c(1-2c)
2a 3b 4c

“al(l-2a) b(L-2b) cF(1-2c)

3 3
Ap dung bt dang thiic AG-GM: abcs(a+:+cj ta co: a2(1—2a)§(%1_2aj =i.

b (1-2b)< =

Tuong tu ta co: 217 :
c’(1-2c)<—=
27
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1 1 1
A (1-2a) ST (1-2b) s (1-2c)
N 2a N 3b N 4c

a’(1-2a) b’(1-2b) c’(1-2c)
= P>27.3=81.

> 27

>27(2a+3b+4c)

. . a=b=c 1
Dau “="xayra < Sa=b=c==.
2a+3b+4c=3 3

Vay Min P =81 khi a=b:c:%.

2. Trong mgt phang ta d¢ Oxy, diém M (a; b) dwec gei la diém nguyén néu cd a va b déu la sé nguyén.
Chang minh rang tén tai diém | trong mét phang tea dg va 2019 sé thue dwong R;; R,;.....;R,,, 530 cho c6

diing K diém nguyén nam trong dwong tron (1; R) véi moi k la so nguyén dwong khéng vwet qua 20109.
Xét diém | (\/5 ﬁ) Ta chitng minh khoang cach tir | dén hai diém nguyén khéc nhau la khac nhau.
Xét hai diem nguyén M (a; b), M'(a’; b") taco:
IM=IM's IM?=1IM *
2 2 2 2
o 0= (o= 6 ~(a- ) (98
o a’-22a+2+b* -2 3b+3=a%-2J2a'+ 2 +b?-2/30'+3
e at+b*-a?-b%+ 2\/§(a'— a)+2\/§(b'—b):0 (*)
Gia st cac s6 nguyén m; n; p théaman: m+n/2 + py3=0thi: m=n=p=0.

J2;3; V6 2Q;m,n, peQ
22mn = 3p? —m? — 2n?
Tacé: {2+/3mp =2n? —m? - 3p?
2/5pn =m? —2n? —3p?
m+nx/§+ p\/§=0

{mn=np=pm=0
=

m+n\/§+ px/§:0'

a’+b*—-a”-b”=0
=(*)<=<2(a-a)

a=a'
=0 <:>{ =>M=M"
2(b'-b)=0

b=b'

Nhu vay khoang cach tir | (\/5 xﬁ) dén hai diém nguyén khac nhau la khéc nhau.
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Xét tat ca cac khoang cach tir cac diém nguyén dén |, cac khoang cach nay déi mot phan biét. Goi S 1a tap hop
cac s6 thuc biang cac khoang cach tir tat ca cac diém nguyén dén 1.

Ta c6 thé chon dugc 2020 sé duwong nho nhit thuoc S va dugc sip xép theo thiru ti ting dan, nghia 1a ton tai
C4C SO dUong S;; S,;......] Sype thUOC tAP S théa man s, <'s, NéU p <, CAC SO thUOC S\{S; S;..urni Sy} U

[6n hon S;;S,;.....; Syp0-

it R, =%, k=1 2;3;......; 2019.

Nhu vay ton tai diém | trong mit phiang toa do va 2019 sé thuc duong R R,;.....;Ryp sao cho cé dung k

diém nguyén nam trong duong tron (1; R,) véi moi k 13 s6 nguyén duong khong vuot qua 2019.
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