SO GIAO DUC VA PAO TAO  DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN LAM SON
THANH HOA NAM HOC 2020 — 2021
Moén: TOAN (chuyén)
Ngay thi: 17/07/2020
Thoi gian lam bai:150 phiit (khéng ké thoi gian phdt dé)

Cau 1. (2,0 diém)

a) Cho a, b, c laba s6 thuc thoa man déng thoi cac didu kién a+b+c=1 va l—I—%%—l =1.
a c

Chimg minh rang trong ba s6 a, b, ¢ ¢6 it nhat mot s bang 1.
b) Cho x, y, z laba s6 thuc thoa man d@)ng thoi cac didu kién x + y+z=2045 va
(x—18) +(y—7) +(2—2020)’ = 0.

2021

Tinh gia tri cia biéu thuc: F = (x—18)"" +(y—7)"" +(z—2020)
Cau 2. (2,0 diém)
1 _35
Ji—1  12x
xy—3y=4x"43x+3
1 +4y+18=7x +16x

a) Giai phuong trinh: 1+

b) Giai hé phuong trinh:

Ciu 3. (2,0 diém)

a) Tim tat c4 céc cdp sd nguyén (x;y) thoéa man xp* —(x— 2)<x4 +2x+ 1) =2y

b) Chimg minh rang néu 2" =10a+b véi a, b, n 1a cac s6 ty nhién théa man 0 <5 <10 va n>3 thi ab chia
hét cho 6.

Cau 4. (3,0 diém)

Cho tam gidc ABC nhon c6 BAC > 45°. V& phia ngoai tam gisc 4BC dung céc hinh vudng ABMN va ACPQ.
Puong thing AQ cét doan thang BM tai E, duong thang AN cit doan thing CP tai F.

a) Chung minh t& gidc EFON noi tiép dugc mot dudng tron.
b) Goi / 14 trung diém cua doan thang EF. Ching minh / 13 tim dudng trong ngoai tiép tam giac ABC.

¢) Puong thing MN cit duong thang PQ tai D. Cac dudng tron ngoai tiép tam giac DMQ va DNP cét nhau
tai K voi K = D. Cac tiép tuyén cua dudng tron ngoai tiép tam gidc ABC tai B va C cit nhau tai J. Chimg
minh bon diém D, 4, K, J thang hang.

Cau 5. (1,0 diém)

Trén mot dudong tron nguoi ta léy 2024 diém phan biét, cac diém duge t6 mau xanh va mau dé xen k& nhau. Tai
mdi diém ta ghi mot s6 thue khac 0 va 1 sao cho quy tic sau dugc thoa man “sé ghi tai diém mau xanh bang
tong cia hai sé ghi mau do ké né; sé ghi mau do bang tich cia hai sé ghi tai hai diém mau xanh ké né”. Tinh
tong cta 2024 sb do.

HET



SO GIAO DUC VA PAO TAO  PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN LAM SON
THANH HOA NAM HOQC 2020 — 2021
Mén: TOAN (chuyén)
Ngay thi: 17/07/2020
Thoi gian lam bai: 150 phit (khéng ké thoi gian phat dé)

Cau 1.
L1 1
a) Ta co: ——|—Z—i——:1(:>ab—|—bc—|—ca:abc.
a c

Khi d6 (1—a)(1—-b)(1—c)=1—(a+b+c)+(ab+bc+ca)—abc =0.
Suy ra: (1—a)(1-b)(1—c)=0.
Ding thirc nay chimg to mot trong ba sé a, b, ¢ ¢6 it nhat mot sb bang 1.

) a+b+c=0
b)ybPat a=x—18, b=y —7 va ¢ =z—2020. Khi d6 ta co: .
3 3 3

a+b+c =0
DO d(,) F:a2021 +b2021 +62021
Tacéd: @’ +b° +c —3abc = (a+b—|—c)(a2 +b> 4 —ab—bc—ca) =0.
Suy ra 3abc = a’ +b° +¢* = 0.Khong mat tinh tong quat gia sir a = 0.
Khidotaco: b’ =—c’ < b=—c.
Suy ra F = g2 po2l | 2021 O—I—(—c)2021 iy
Vay F =0.
Cau 2.

a)Diéukiénxécdinh:|x|>l.Tacé:3—5:1—|— L - 0=x>0. Dodox>l.

12x x2 —1

Binh phwong hai vé ctia phuong trinh da cho, ta dugc:

2 1 1225

1+ +— = 2
Jxi—1 ¥ -1 144x

x' 2x* 1225

=4 0

_|_
=1 J2_1 144
ol | 25
i1 1221 12

x* 25

EN :E(:>144x4—625x2—|—62520

x—1

& (4x—5)(4x+5)(3-5)(3x+5)=0&



5
X =—.

Vay phuong trinh da cho ¢6 hai nghiém x = % 3

(y+2)(x=3)=4x"+5x-3 (1)
b) H¢ da cho tuong duong véi: R .
(v+2) =7x" +16x—14(2)

Lay (2)—2-(1), ta duoc:

(y+2) —2(y+2)(x—3)=—x*+6x—8
S (y+2) —2(y+2)(x=3)+(x-3) =1
<:)(y+2—x+3)2 =1

y:

2 x—6
. =1 .
& (y—x+5) {:)Iy:x—4

=l=y=-5
Truong hop 1: y =x—6, thay vao (1), ta duoc: 3x* +12x—15=0<« * Y

x=—5=x=—11

542413 174213
Yty YT T

Truong hop 2: y = x —4, thay vao (1), ta duoc: 3x° +10x—9=0 < .
0 _5+2J§jy__17+2¢§

3 3

_5+2\/E_17+2@”

Vay 5:1(1;—5), (—5;—11), 3 3

—5+2\/B_—17+2«/E]
37 3 ’

Céu 3.
a) Phuong trinh da cho tuong duong:
¥ (x=2)—(x=2)(x* +2x+1)=0
& (x=2))y" = (x* +2x+1)|=0
x=2

= .
¥ =x'4+2x+1

Véi x =2, tacoé moi y nguyén déu thoa mén.

Véi y* = x* +2x+1, suyra x* +2x+1 1a s6 chinh phuong. Ta xét hai trudng hop sau:
e x>1thix* <x'+2x+1<(x*+1)". Dodé x>1 khong thoa man.
o x<—1thix*>x+2x+1>(x*~1)". Dodo x <1 khong thoa man.

Thr truc tiép:

e x=0,tadugc y=1hodac y=—1.
e x=1,tadugc y=2 hoac y=-2.
o x=-—1,tadugc y=0.



Vay phuong trinh da c6 c6 nghiém (x;y)=(2;a), (0;1), (0;—1), (1;2), (,—2), (—1,0) v6i a € Z.
b) Taco: 2" =10a+b suy ra b chia hét cho 2 ma 0<b <10 nén b€{2; 4; 6; 8}.
Bay gio dat n =4k +r voi k€N va re{0; 1; 2; 3}.
Taco: 2" =2 =16-2" = 2" (mod15).
Ma 2" €{1; 2; 4; 8} do d6 2" chia 15 du 1; 2; 4; 8.
e Néu a=3m+1, thi 10a—|—b:lO(3m+1)+b:30m+b+10. Suy ra 2" :10a+bzb+10(m0d15).
Do d6 b+10 chia 15 du 1; 2; 4;8. Ma b e {2; 4; 6; 8} nén b=6. Nén ab:6.
e Néua=3m+2, thi 10a+b=10-(3m+2)+b=30m+b+20. Suyra 2" =10a+b=b+5(mod15).

Doddé b chial5dul;2;4;,8 Mabe {2; 4; 6; 8} nén khong c6 gia tri nao cua b théa man. Hay khong tdn tai
a dang 3m+2 sao cho 2" =10a +b.
o Néu a=3m thi ab=3mb ma b chinnén ab'6.
Vay trong moi truong hop a, b théa man 2" =10a+b thi ab chia hét cho 6.
Cau 4.




a) Ta co: ABE = ACF =90° va BAE = CAF (do cung phu v&i BAC).

AE _AB AN

Suy ra AABE ~ AACF = = = .
AF  AC 4D

Do d6 AAEF ~ AANQ = AFE = NOA.

Tir d6 tir gidc NOFE ndi tiép.

b) Bo dé:

Néu goi M, N lan lugt 1a trung diém cua BD, AC v6i ABCD 1a hinh thang (4B | CD) thi MN || AB | CD.
Chimng minh: Goi K 14 trung diém ctia AD thi KM || AB||CD va KN || DC|| AB.

Tur d6 suyra K, M, N thang hang hay MN || AB|| CD.

Trd lai bai toan goi S, L lan luot 1a trung diém cua AC, AB.

Ap dung b6 dé trén cho hinh thang AFCE véi I 1a trung diém EF, S 14 trung diém AC taco IS ||CF.
Ma CF 1 AC nén IS 1 AC tai trung diém S cua AC hay IS 1a trung truc cia AC (1)

Ching minh twong tu ta cling c6 /L 1a trung tryc ciia 4B (2).

Tur (1) va (2) suy ra / 1 tim duong tron ngoai tiép tam gidc ABC.

¢) Goi K,, K, lan luot 1a giao diém ctia DA véi duong tron ngoai tiép ADMQ va ADNP.

Do DME = DQE =90° nén DE 1a duong kinh cta dudng tron ngoai tiép ADMO.
Suy ra DK,E =90".

Chung minh tuong tu ta cling co ZSI’Q\F =90°.

Do d6 tir giac DOK,E noi tiép = DA-K,A= EA-QA.

TG gisc DNK,F ndi tiép = DA-K,A= FA- NA.

Theo cdu a) tir giac NOFE ndi tiép nén EA-QA= FA- NA.

Tur d6 suy ra DA-K A= DA-K,A4 hay K, = K, =(DMQ)N(DNP)=K.

Do d6 D, 4, K thang hang.

—_— e —

Ta co: BKE = EAB = CAF = CKF. Suy ra B/K\C:1800—21§<73:2(9O° —Eﬂs):zﬂ\czﬁi.

Do dé tit gise BKIC ndi tiép, ma IBJC ndi tiép va JB = JC nén BKJ = CKJ.

Hay KJ la phan giac BKC.

Mit khéac BKA =180° — AEB = 180" — AFC. Suy ra tia d6i ciia tia K4 ciing 13 phan gisc cua BKC.
Do d6 A4, K, J thing hang. Hay bon diém D, 4, K, J thang hang.



Cau 5.

Goi cac diém 1an luot duoc danh sd 1a A, A, 4,..., 4,,,. Trong d6 A, v61 k 1€ dugce t6 mau xanh, k chin
duogc to mau do voi k=1, 2,..., 2014.

4, _y
X

Gidsu 4 =x va 4, =y v61 x, y khac 0 va 1. Khi do A3-A1:A2$A3:7=
1

Do A +Ad,=A=A,=4—4,=2—y.
X

Tuong ty ta tinh dugc 4, =1—x, 4, zl—x—l—i-y, A, :1—1, A, =x—y.
X X

Suy ra: 4, + 4, +...+ 4 :x+y+l+[Z—y]+(1—x)+[1—x—1+y]+[l—l]+x—y:3.
x (x x x

Ta tinh dugc 4, :Aﬁ:x va A,=.
7

Do 4, = 4,, 4, = 4,, nén qua trinh nay clr tiép tuc thi thay rang cr sau 8 diém lién tiép cac sb s& duoc lap lai
theo thir thtr ty nhu 8 diém ban dau.

2024 8
Dodé > 4 :%24-2,48 :207243: 759.
i=1 i=l1

Vay tong cac sd can tim 1a 759.




