Dé thi TS 10 75:0905.884.951 — 0929.484.951

SO GIAO DUC VA DAO TAO KY THI TUYEN SINH VAO 10 THPT CHUYEN
BINH PINH Nam hoc: 2021 — 2022

5% chinh thif Moén: TOAN (Chuyén Todn - Tin) — Ngay: 11/06/2021

Thoi gian lam bai: 150 phiit (khong ké'thoi gian phdt dé)

Bai 1. (2.0 diém)

Vr =y x4y [l_l]

Ve+y =y )lx

Tinh gi4 tri bidu thiic 4 v6i x = 2021 +2+/505 , y =+/~2021 —2+/505 .

2. Cho cac so6 thuc a, b, c=0 va a+b+c=0 thoa man 14—1—1—1:;.
a b ¢ a+b+c

1. Cho biéu thtc: 4 =

Chiing minh rang: ! + 1 + L _ !
a

2021 b2021 02021 a2021 +b2021 +C2021 :

Bai 2. (2.5 diém)
1. Cho tap hgp 4 gom 21 s8 ty nhién khac nhau théa méan téng ctia 11 sé bat ky 16n hon
téng cta 10 s6 con lai. Biét cac s6 101 va 102 thuoc tap hop 4 . Tim céc s6 con lai cta tap
hop 4.
2. Tim t4t ca cac s6 nguyén duong x sao cho x> —x +13 1a s6 chinh phuong.

Bai 3. (1.5 diém)
2{2xy -y +2x+y =10

By+d—Ly i+ —1=3

Giai hé phuong trinh:

Bai 4. (3.0 diém)
Cho tam gidc ABC néi tiép dudng tron tAm O, D 1a diém bat ki thudc canh BC (D khéc
B va C). Goi M, N lan lugt 14 trung diém cta cac canh AB va AC. Pudng thing MN
cit dudng tron (0) tai P, Q (theo thtitdu P, M, N, Q). Dudng tron ngoai tiép tam giac
BDP cit AB tai I (khac B). Cac duong thdng DI va AC cit nhau tai K .
a) Chiing minh 4 diém A4, I, P, K nim trén mot dudng tron.

b) Chiing minh 24 — 22
OB PK

¢) Pudng thing CP cit dudng tron ngoai tiép tam giac BDP tai G (khac P). Pudng
thing /G cét dudng thing BC tai E . Ching minh khi D di chuyén trén doan BC thi ti

sO & khong d6i.
CE

Bai 5. (1.0 diém)
Cho a, b 1a cac s6 duong thoa méan a+2b>3. Tim gia tri nhd nhat caa biéu thic:

3d° +a2b+zab2 +(8+a)b’
ab '
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DAP AN THAM KHAO - CHUYEN TOAN TIN - BINH DINH 2021 - 2022

Bai 1. (2.0 diém)

1. Cho bidu thite: 4 — | E =2 _ x4y [ 1]
r+dly -y )
Tinh gi4 tri bidu thiic 4 v6i x = 2021 +2+4/505 , y = +/~2021 —2+/505 .
11 1

2. Cho céc s6 thuc a, b, c=0 v a+b+c=0 théa man l—|——+—:—.
a b ¢ a+b+c

, . s 1 1 1 1
Chiing minh rang: 20 + 201 + 20 = 2021 1 p0 20 (*)

1. Diéu kién: x >0; y>0va x=y.
=y x iy [ L] x=2Jxy +y—x—2Jxy—y y—x_ 4
NN CEN ) Xy v w

Thay x = \~2021 +2+/505 , y = +/+2021 —2+/505 vao biéu thitc da thu gon, ta dugc:
4 4

Ta c6:

= = =4.
JVN2021 1 24505 A[V2021 — 24505 V2021 —4.505
. . =4/420214+2+/505
V@yA:i(v61x>O;y>0ve‘1x:¢y)véA:4 khi |* \/ .
NE y =~2021 — 24505
2. Ta co: 1—1-14—1:; & l—;4—1—1-120 & bre +b+c:0.
a b ¢ a+b+c a a+b+c b c a(a+b+c) bc
1 1
& (btc)|———t—|=
( )a(a+b+c) bc]
& (b+c)<bc+a2—|—ab+ca):0 (do a, b, c=0vaa+b+c=0)
a=-b
& (b+c)(a+b)(c+a)=0 & |b=—
c=-a
IS NS B NS B B
2021 2021 2021 2021 2021 2021 — 2021
® V6i a=—b, suy ra: bl ¢ 4 al ¢ L do d6 (x) dung.
a2021 +b2021 +02021 = a2021 _a2021 +02021 = 02021

e Tuong tu trong hai truong hgp con laila: b=—c va ¢=—a thi (x) cing dung.

Do d6 bai toan dugce chiing minh.

Bai 2. (2.5 diém)
1. Cho tap hop 4 gom 21 s6 tu nhién khac nhau théa méan téng ctia 11 sé bat ky 16n hon
téng cta 10 s6 con lai. Biét cac s6 101 va 102 thuoc tap hop 4 . Tim céic s6 con lai cta tap
hop 4.
2. Tim t4t ca cac s6 nguyén duong x sao cho x? —x +13 1a s chinh phuong.

.9 R Zy2 D
1. Gid st A={a;; a,; a;5...; @, } VOl a3 a,; ay5...; a;, EN VA a, <a, <a; <...<a,,.

GV: Lé Hong Quéc " Can ci1 bu théng minh " Trang 2
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Tu @é, suy ra: a+a,+..+a,>a,+ta;+...+a,, < a>a,—a+a,—a;+...+a, —a, (1)
Vi a;a,;ay;..; 8, ENnéna,—a,>10; a,—a,>10; ... ; a,—a, >10 (2).

Tu (1) va (2), suy ra: @, >10+10+...4+10=100 ma g, 12 s6 nhé nht trong cac sb cua tap

10 s6 10

hop 4 nén ¢ =101 (3)
Tu (1) va (3), suy ra: a, —a, +a,; —a, +...+a, —a,, <101 (4).
Tu (2) va (4) suyra: a, —a, =a,—a, =...=a, —a,, =10 (5).
Ta co: 10=a, —a, =(a, —a,))+(a, —a,)+...4+(a; —a,) >10.

= a,—a,=a,—a,=..=a,—a,=1 (6).
Viag =101 ma102€4 = a,=102 (7).
Tu (5), (6) va (7) suy ra 4 ={101; 102; 103;...; 121}.
2. Theo dé, dit x> —x +13=4a" (v6i x, a€Z").

& 4x’—4x+52=4d" & (2a) —(2x -1 =51 & (2a—2x+1)(2a+2x—1)=51.

Vix,acZ' = 2a—2x+1€Z; 2a+2x—1€Z" va 2a—2x+1<2a+2x—1.

Do d6 ta c6 bang sau:

2a+2x —1 51 17

2a—2x +1 1 3

a 13 5

X 13 4
thoa | thoa

Vay s0 can tim la: x € {4;13}.

Bai 3. (1.5 diém)

2{2xy—y +2x+y=10 (1)
Br+4—2y+1+242x-1=3(2)

Giai hé phuong trinh:

Diéu kién: xzé; y>0.

Tacs: (1) & 2x—142Jy2x 1+y=9 & (Vax—1+4y) =9
& 2x—1+y =3 (do V2x —1+[y >0).
= \/2)6_—1:3—\/; (*)
Thay V2x—1=3—,/y vao (2) ta duge:
By+4—2y+1+6-2yy=3 & 2/y—SBy+4+2y+1-3=0

y—4=0 (3)
y—4 204 g, I 2

& + =
2 3y+4  2y+1+3 - =
R 2y +\By+4 2y +1+43

e T (3) suy ra y =4 (thoa), thay vao () suy ra v2x—1=1 < x =1 (thda).

0 (4)

e Nhan thay VT(4) >0 v6i moi x 2%; y >0 = phuong trinh (4) v nghiém.

Vay nghiém cta hé phuong trinh da cho 1a: (x;y)=(1;4).

GV: Lé Héng Quéc " Can ci1 bu théng minh " Trang 3
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Bai 4. (3.0 diém)
Cho tam gidc ABC ndi tiép dudng tron tdAm O, D 1a diém b4t ki thudec canh BC (D khac
B va C). Goi M, N 1an lugt 1a trung diém cta cic canh AB va AC. Pudng thdng MN
cat dudng tron (O) tai P, O (theothttu P, M, N, Q). Pudng tron ngoai ti€p tam giac
BDP cit AB tai I (khac B). Cac duong thdng DI va AC cit nhau tai K .
a) Chiing minh 4 diém 4, 7, P, K ndm trén mot dudng tron.

) Ot mtaln 2o 22

OB PK
¢) Pudng thdng CP cit dudng tron ngoai tiép tam giac BDP tai G (khac P). Puong
théng IG cét duong théng BC tai E . Ching minh khi D di chuyén trén doan BC thi ti

o6 <2 khong ddi.
CE

a) Vi ti gidc APBC noi tiép = PAC+ PBC =180° (1).
Vi tt giac BDIP nfi tidp = PID +PBC =180° (2).
Tu (1) va (2), suy ra: PID = PAC .
Lai ¢6: PID + PIK =180°; PAC + PAK =180°.
Do do: F]E:ﬁl}; ma hai géc nay cung
nhin canh PK = tt gidc AIPK noi tiép hay
4 diém A, I, P, K ndm trén 1 dudng tron.
b) Ta c6: APK = AIK = BID = BPD .
e Xét APBD va APAK , ta coé:

PBD = PAK (cmt); APK = BPD (cmt).

PB PD

= APBD# APAK (g—g) = i (3).
e Vi ti giac APBQ ndi tiép, suy ra:

PB MP

o4 M4 L IBOoB_, _ PB_04 (4).

0B MB QA PA PA OB

P4 MP
Tu (3) va (4), suy ra: %:2

OB PK

c) ® Trén AB xac dinh diém H sao cho APH = KPI .
Vi ti gidc AIPK ndi tiép, nén KPI = BAC .
Laicé 4, P va BAC khéong d6i nén H 1a diém c6 dinh.

e D& dang chiing minh dude AKPI # AAPH (g—g) = KT _KP (5)
AH AP
Dé dang chiing minh dugc APKD # APAB (g -g) = %:% (6).
Tit (5) va (6) suyra: S0 =KL KD _ 4B 5y
AB  AH  KI AH
e Ta c6: PGI = PBI = PCA nén GI JJ AC hay IE jj AC = 2 =KD (g).

CE KI

> Tu (7) va (8) suy ra Qzﬂ ma AB khong ddi nén & khong déi.
CE AH AH CE

GV: Lé Héng Quéc " Can ci1 bu théng minh " Trang 4
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Bai 5. (1.0 diém)
Cho a, b 1a cac s6 duong théa man a+2b>3. Tim gi4 tri nhé nh4t cta biéu thic:

3d* +a2b+§ab2 +(8+a)b’

P=
ab
2 2 9 2 3
, 3 +a'b+ab +(8+a)p’ 5, ob 8B
Tacoé: P= =g+ 222
ab b 2 a
\ ’ . 4b(3 -
Theo dé a2b>3 = 2b>3_a — S0 _ 420 _403-a) 12 .
a a a a
2
Do d6: P:3—a+a+%+&+b223—a+3—2b+9—b+g—4b+b2:3—a+@+b2—ﬁ+3
b 2 a b 2 a b a 2
2
22.,/3—“.@+[b—3] NECRS P L
b a 4 16 16 16
a, b>0
DPang thic xay ra khi va chi khi %:@ a:2b:%.
a
a+2b=3

Vay gia tri nhé nhit cia P bang % khi (a;b)= [%,%] :

GV: Lé Héng Quéc " Can ci1 bu théng minh " Trang 5




