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UBND TINH THAI NGUYEN THI TUYEN SINH LOP 10 NAM HQC 2023 - 2024
SO GIAO DUC VA PAO TAO MON: TOAN
(Danh cho thi sinh thi chuyén Tin)
PE CHINH THUC Thoi gian lam bai: 180 ph(t, khéng ké thoi gian giao dé
(bé thi gom 01 trang)

Cau 1 (2,0 diém). Khong st dung may tinh cim tay, rat gon biéu thirc:
\/_ + 2\/ 2+2++/5-+/24.
+

Cau 2 (1,0 diém). Tim tat ca cac gia tri nguyén cua tham s6 m sao cho phuong trinh

x°* —(m=-1)x*—2x+2m-9=0 c6 nghiém nguyén.
Cau 3 (1,0 diém). Chirng minh rang 2025" +n? +2024n+5 khdng phai 1a s6 chinh
phuong véi moi s6 ty nhién n.
Cau 4 (2,0 diém). Cho tap hop S gdm c6 18 s6 tu nhién khac nhau bét ky.

a. LAy ra 5 phan tir bat ky cia tap hop S. Chiing minh rang trong 5 phan tir lay
ra d6 ludn ton tai 3 phan tir c6 tong chia hét cho 3.

b. Chirng minh rang ludn ton tai 9 phan tir ctia tap hop S c6 tong chia hét cho 9.
Cau 5 (2,0 @iém). Cho tam giac ABC vudng tai A c6 duong cao AH. Trén doan
thang AB lay diém K sao cho AB =4AK. Trén tia ddi cua tia HA lay diém | sao cho

HI :%AH. Ké KP vubng goc véi duong thing AH (P € AH). Chang minh rang:

a. AH =PlI;

b. Tam giac IKC vuong tai |.
Cau 6 (2,0 diém). Cho tam giac ABC c6 ba goc nhon ndi tiép dudng tron (O) K¢
BE vudng goc véi AC tai diém E, CF vuodng goc véi AB tai diém F. Cac duong
thing BE, CF lan luot cat duong tron (O) tai hai diem P,Q(P=B,Q=C). Tiép
tuyén ciia duong tron (O) tai cdc diém B,C cdt duong thing EF lan luot tai cac diem
M, N. Puong thing NP cit duong tron (O) tai diém K (K # P). Chang minh rang;

a. Tam gidc NCE la tam giac can;

b. Cac diém M,Q,K thing hang.

Hovatéenthisinh:................................... . Sobaodanh:.......................
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UBND TINH THAI NGUYEN THI TUYEN SINH LOP 10 NAM HQC 2023 - 2024
SO GIAO DUC VA PAO TAO MON: TOAN

(Danh cho thi sinh thi chuyén Tin)
Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé

PE CHINH THUC

HUONG DAN CHAM
( Ban hudng dan cham gom co 05 trang)

I. Hwéng din chung

- Giam khao can nam vimng yéu cdu ctia huéng din chdm dé danh gia ding bai 1am cua
thi sinh. Thi sinh lam cach khac dép an néu dung van cho diém tbi da.

- Khi van dung dép an va thang diém, giam khao can chu dong, linh hoat véi tinh than
tran trong bai lam cua hoc sinh.

- Néu c6 viée chi tiét hoa diém cac ¥ can phai dam bao khong sai 1éch véi tong diém va
dugc thdng nhét trong toan hoi dong cham thi.

- Piém toan bai l1a téng diém cta cac cau hoi trong dé thi, chAm diém 1&¢ dén 0,25 va
khong lam tron.

I1. Pap 4n va thang diém

Céau Noi dung Piém
\/_ \/_+2\/2+«/§+\/5 J24

) (\/_—\/E) = 0.5
_(J6+J§)(J6—J§)+2\/2+ﬁ+ (\/5—\/5)
=62+ 224244342 0.25

Caul | =v6-v2+2y2+43 0.25
— V6 -2+2{/4+ 23 0.25
V62 +2,/(V3+1)’ 0.25
:\/5—\/5+\/§(\/§+1) 0.25
— 6 -2 +6+2=2/6. 0.25
Taco: X’ —(m-1)x*—2x+2m-9=0

cau2 | < (x*-2x)-[(m-1)x*-2(m-1)|=7 0,25
& (¥ =2)(x-m+1)=7
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Vi 7=1.7=(=1).(=7) nén dé phuong trinh c6 nghiém nguyén thi cd thé xay ra
cac truong hop sau:

x>-2=1
X—m+1=7

m=X-6 {X:\/g
- x_—\/§ - m:—6+«/§
L;—«@ {X:_\@ |

Trwong hop 1: {

Vay m=—6-++/3, m=—-6—+/3 khong théa min yéu ciu bai toan.

2— =
Trwong hop 2: {X 2=1

_{m:3
m= X
o {x=3 o .
{m:—S
X=-3

Vay m=3, m=-3 thoa man yéu cau bai toén.

0.25

m=X+8
x> -2=-1

&Sqx=1 <
X—m+1=—-7

/_j;\
X 3
1T
~ P oo

Trwong hop 3: {
x=-1

/_J%
x 3
Il I
|
=

Vay m=7, m=9 thoa min yéu cau bai toén.
X*—-2=-7 x> =-5
o :
X—-m+1l=-1 m=XxX+2
Truong hop nay, khdng c6 gia tri m thoa man yéu cau bai toan.

Trwong hop 4: {

0.25

Tém lai m=-3, m=3 m=7, m=09 |a tat ca c4c gia tri nguyén cua tham s6 m
dé phuong trinh di cho c6 nghiém nguyén.

0.25

Cau 3

Ta c6 nhan xét sau: Mot s6 chinh phuong sé c6 dang 4k hoac 4k+1 véi kell.

0.25

Vi 2025 chia cho 4 du 1 nén 2025" chia cho 4 du 1 (v6i moi 6 tu nhién n).
2024n chia hét cho 4 (vai moi so tu nhién n).
5 chia cho 4 du 1.

0.25

Vi n? 1a s6 chinh phuong nén xay ra cac trudng hop sau:
Truwong hop 1: n® chia hét cho 4.
Khi d6, 2025" + n* + 2024n+5 chia cho 4 du 2.

Theo nhan xét trén thi 2025" + n? +2024n+ 5 khong phai 1a s6 chinh phuong.

0.25

Truwong hep 2: n° chia cho 4 du 1.
Khi d6, 2025" + n* +2024n+5 chia cho 4 du 3.
Theo nhan xét trén thi 2025 + n° + 2024n+ 5 khong phai 1a s6 chinh phuong.

0.25
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Tom lai 2025" + n? +2024n + 5 khong phai 2 s chinh phuong véi moi s6 tu nhién n.

Cau 4

a. Mot s6 tu nhién bat ky khi chia cho 3 s& ¢ s6 dur 1a mot trong cac so: 0; 1; 2.
Theo nguyén Iy Dirichlet, trong 5 phan tir bat ky cta tap hop S khi chia cho 3
s& c6 it nhat 2 sb co cung s0 du. Khi do, co the x4y ra cac tru:o’ng hop sau:

0.5

Truong hop 1: C6 2 sb chia cho 3 ¢6 cung s6 du I, 2 sb chia cho 3 ¢ cung s6
du 1, va 1 s6 chia cho 3 ¢ s6 du r,. Trong d6 I, I,, Iy 1a 3 s6 d6i mot khac
nhauva r,+r, + 1, =3.

Khi do, chon ra 3 sd gém: 1 s6 chia cho 3 c6sd du r,, 1 s chia cho 3 c6 sb du
r, va 1 s6 chia cho 3 c6 s6 du r,. Téng ctia 3 s6 d6 chia hét cho 3.

0.25

Trwong hop 2: C6 it nhat 3 s6 khi chia cho 3 ¢6 cung sb du.
Khi do, luén lay ra duoc 3 s6 ma khi chia cho 3 c6 cung s6 du. Tong cua 3 s6
do6 chia hét cho 3.

0.25

b. Chia tap hop S thanh 3 tap hop con la: Tap hop Scé 5 phan tir, S, ¢6 5
phan tu, S;co8 phantir (S, S, S, doi mot khong co phan tir chung).

0.25

Theoy a, ta cg'): ‘ q ’

Trong S ta lay ra duoc 3 phan tir c6 tong chia hét cho 3. Kihi¢u la a,, a,, a,.
Trong S ta liy ra dugc 3 phan tir c6 tong chia hét cho 3. Ki hiéu la a,, a;, .
Trong S, ta liy ra dugc 3 phan tir c6 tong chia hét cho 3. Ki hiéu 1a a,, ag, a,.

0.25

S phan tir con lai clia cic tap hop §, S, S, 1a: 9 phan tur.

Trong 9 phan tir d6, ta liy ra duoc 3 phén tir ¢6 téng chia hét cho 3.
Kihiéula a,, a,, a,,.

Trong 6 phn tir con lai, ta 14y ra dwgc 3 phan tir ¢6 téng chia hét cho 3.
Kihiéula a,, a,, a..

0.25

Giastr & +a,+3,=3n; a,+a,+8,=3n,; &, +a;+a, =3n,;

alo+an+?12 =3n,; a,+a, +a,;=3n, Véionl’ n,, na’r]4"n5 ell. )

Trong 5 s6 tw nhién n,, n,, n,,N,, N (c6 thé c6 cac s6 bang nhau) ta lay duoc 3
sd ¢o téng chia hé:t cho 3. ,

Khoéng mat tinh tong quat, gid st 3 s6 do 1a n;, n,, n,.

Taco: n+n,+n, =3k (kell).

Khi d6 a +a,+a,+a,+a,+a,+a,+a,+a, =3(n, +n, +n,)=9K chia hét cho
9 (diéu phai chirng minh).

0.25

Caub

C;
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a. Chang minh AH = PI.

KP L AH (gt
Taco (gt suy ra PK //BC. 0.25
BC L AH (gt)
; AK AP 1
Ap dung Binh ly Ta-létta c6: —=—==. 1 2
p dung Binh ly B AH 2 (1) 0.25
o HE 1
Theo gla thlet m = Z (2) 0.25
Tur (1), (2) suy ra AP = HI.
Mat khac Pl = PH + HI, AH = AP+ PH do d6 Pl = AH. 0.25
b. Ching minh tam gidc IKC vuéng tai |.
_ |CHA=APK =90° . . A .

Vi nén tam giac APK dong dang voi

PKA = CAH (hai gac cing phd vii HAB) 0.25

» PK AK PK AK

tam giac CHA (g.g) suy ra = = = :

g (.9) suy AH AC Pl  AC

PK _AK
Vi{Pl AC nén tam giac ACK ddng dang véi tam giac PIK. 0.25

CAK = IPK =90°
Suy ra ACK=PIK=AIK., 0.25
Suy ra t giac ACIK ngi tiep dugc trong mot duong tron. '
Taco CAK +CIK =180°. 0.95
M3t khac CAK =90° nén CIK =90°. '

Cau b

a. Taco NCE:NCA:ABC:%sd AC (1) 0.5
Vi BFC = BEC = 90° nén tir giac BCEF n6i tiép dugc trong mot duong tron. 0.25
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Suy ra NEC = FBC = ABC. (2)
Tu (1) va (2) suy ra NEC = NCE, tir d6 ta c6 tam giac NEC céan tai N. 0.25
b. Do tam gidc NEC cantai N nén NC=NE.
PNC = KNC
Vi 1 nén tam giac NPC ddng dang véi tam gisc NCK.
NCP=NKC=E§@PC 0.25
Suy ra N—C:EQ NC2 = NP.NK < NE? = NPNK < e _ NK-
NK NC NP NE
PNE = KNE
Vi{NE NK Néntamgiac NPE dong dang voi tam giac NEK., 025
NP NE '
Suy ra NPE = NEK.
Suy ra KPE = KEF.
Do do KEF = KPB = KAB = KAF.
Suy ra tr gidc AEFK ndi tiep dugc trong mot duong tron. 0.25
Do d6 K la mot giao di€m cta dudng tron ngoai ti€p tam giac AEF v6i duong tron
(0). (3)
Gia st MQ cat duong tron (O) tai H.
Chirng minh tuong tu, ta suy ra duoc tir giac AEFH ndi tiép dugc trong mot duong
tron.
Suy ra H 1a mot giao diém cta dudng tron ngoai tiép tam giac AEF véi duong tron 0.25
(0). (4)
T (3) va (4) suyra H =K, hay M,Q,K thing hang.
PIEM TOAN BAI 10,0
e HEt—
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