S& GD & PT HAI DUONG PE THI NANG KHIEU LAN 2
TRUONG THPT CHUYEN NAM HOC 2023-2024
NGUYEN TRAI Moén: To4n 10
' Thoi gian 1am bai: 180 phat
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Ciu 1. (2 diém) Cho diy s6 (a,) x4c dinh boi: {
a

n+2

=2a. —a +lin=123,...
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Tinh gidi han cua téng S, = Z;—khl n tién téi vo cung.
k=1 Y
Cau 2. (2 diém)
a) Tim nghiém phtrc ctia phuong trinh x® + x2 +x + 1 = 0.
b) Hoi c6 ton tai da thirc Q (x) hé sb thuc sao cho tdn tai hai s6 thuc a, b dé
Q(x + 2%+ x%) = x + %% + % 4 oo 22017 + 0018 + hx?0P 4 20207

Ciu 3. (2 diém) Cho tam giac nhon ABC c6 ba dudng cao AD, BE, CF dong quy tai H. Ly X,
Y, Z 14n luot 12 ba trung diém cua ba doan EF, FD, DE. Chimg minh dudng thing qua X, Y, Z
14n luot vudng goc véi BC, CA, AB dong quy.

Ciu 4. (2 diém) Tim tét ca cac bd s6 (p,q,7,n) véip,q, 7 1a cac s6 nguyén t6 va n 1a sb nguyén
duong, sao cho:

p2 - q2 + rTl.
Ciau 5. (2 diém) Cho tip hop A=1{1,2,...,2023}. V6i m 1a s6 nguyén duong, tagoi X c 4 1a

tap hop m —tdt néunhu X c6 ding m phin tir vd v6imoi x thude X thi x—1 hodc x +1 ciing
thudce X.

a) Véi 2 < m < 4, tinh sb lugng tit ca cic tap m —tdt.

b) Vi m = 5, chimg minh ring s6 tap 5—t6t 1a s6 chinh phuong.
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Céu 1. (2 diém) Cho day sé (a,,) x4c dinh bdi: { n=123,.
a

o 2an'+l B an +1
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Tinh gi6i han cua tong S, = Z— khi n tién t&i v cung.
: k=1 %

LG:
Tir gia thiét ta suy ra:

Qp — Qp-1 = Ap-1 —Gp2 T 1

a;—a;=a;—a; +1
az_al =a1+1
Cong laitasuyraa, —a; = Qnp—1 +n—-1=a,= @,_1 + n. Lip lai qué trinh nhur vy ta suy ra:

nn+1)

aﬂ=a—n—1+n=an_2+n-—1+n=-..=1+2+...+n= -
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: = Z
Suyra lim S, = hm-i=2.
n—+o n—s+0 p+1

Cau 2. (2 diém) a) Tim nghiém phirc clia phuong trinh B +x2+x+1=0.
b) Hoi c6 ton tai da thic Q (x) hé 56 thure sao cho tn tai hai sb thuc a, b dé
QCx + 2% +x3) = x + % + 23 + = + 22017 4 ax?018 + px?01? + x20207
LG: a) Phuong trinh ¢6 3 nghiém phiclax =-1L,x=ix=—L
b) Thay x = —1 tasuy ra Q(—1) = —14+a-b+1=a-b
Thay x = i tasuyra Q(—1) = i.(1 + i + -+ i2026) 4 ai?0%® 4 pi2%? + {220 = (1 —a) +i(1 - b)
Suyraa—b=(1-a)+i(1 —b)dodda=b=1.(1)




Mit khac véi x = 0 tasuyra Q(0) = 0.

Va dé ¥ da thirc x® + x2 + x con ¢6 nghiém w = =% ngn ta thay x = w ta duoc:
w2017 _ 1
Q(0) = Wi + a.w?018 4 p w2019 4 2020 = (h—g) + w(2 — a)
Péyringwd =1,w2=-1-w

Tk détaduoca = 2,b =2 (2)
T (1) va (2) suy ra mAu thufin. Vay khong ton tai da thirc thoa man.

Ciu 3. (2 diém) Cho tam gisc nhon ABC c¢6 ba dudng cao AD, BE, CF déng quy tai H. Ldy X, Y, Z lan
lwgt 12 ba trung diém ctia ba doan EF, FD, DE. Chimg minh dudng thing qua X, Y, Z lan lugt vudng
gbe v6i BC, CA, AB dong quy.
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LG: Goi M, N, P I4n lwot 12 14 chan dudng vudng géc ha tir X, Y, Z xudng AB, BC, CA.
D& chira XM, YN, ZP ddng quy dura theo dinh Iy Carnot ta s& chi ra:

(MB? — MC?) + (NC? — NA?) + (PA2 —PB%) =0
Tuong dwong véi viée chi ra:

(XB2 — XC?) + (YC? —YA?%) + (PA2—PC?) =0

Ma XB, XC 1a dudong trung tuyén trong hai tam gidc EFB va EFC nén theo cong thirc dudmg frung tuyén
ta co:

.. 2h} + 2FB? — EF*

2
XB %




2h2 + 2EC? — EF?
C= A

hp, h 1a @6 dai dudng cao ha tir B trong tam giac ABC.

Suyra:

(h2 — h2) + (FB? — EC?)

B?2—XC% =
- 2

Chirng minh tuong tir ta dugc:
(h2 —h2) + (DC? - FA?)

2 _vaA2 —
YC? - YA >
a2 — zg2 < TA— 1) + (E4* - DB?)
2

Do do
(XB2 —XC?) + (YC? —YA?) + (PA2 - PC?)

= -21-[(FBz —FA?) + (EA2—EC?®) +(DC*-DB?)] =0

Diéu nay diing do ta 4p dung dinh ly Carnot cho tam gidc ABC tryc tdm H.

Ciu 4. (2 diém) Tim tit ca cic bd sb (p,q,7,n) véip,q,7 14 cic s6 nguyén t6 van 1a sb nguyén duong,
sao cho:

pz — qZ + .rﬂ
LG:

pPP=q*+rrermt=0p-9@+q
TH1.7r lauwdc ciap — q vap + g suy rar|2p. Do r, p nguyén t6 nén ta lai c6 2 trudng hop nho hon

1.1 7|p suy rar = p. Thay vio phuong trinh ta suy ra p? = g% + p™ .Don = 1'nén p|q ma p,q lasb
nguyén t6 nén p = q din téi r = 0 (trdi véi gia thiét n nguyén t0)

12r=2néntacép+q=2%p—q=2"trongdda,b €N,a+b=n.Réringa > b vatacé:
p = 26-1(28-5 4 1)

Do plasénguyéntd nénbitbusch—1=0hayb=1suyrap—q=2,p+q=2%vap=2%"1+
Tap=2%t =1

Xét theo ddng dw mod 3, p = (=1)%1 + 1 (mod 3). Néualésuyrap =0 (mod3) hayp=3,q =1
(v6 ly do q nguyén tb).



Néu a chén suy raq = 0 (mod 3) hay ¢ = 3 do d6 p = 5. Ta tim dugc bd sé thoa man 13 (p,q,7,n) =
(5,3.2,4)

TH2. rlaucccuamottronghal sop q vip+q.Dop+q>p-— qnentapha1cop q=1 Do
p,q nguyén td két hop véi tinh chin 18 ta suy rap = 3,q = 2. Ta tim dugc b sb théa man 1a
(p.q,r.n) =.(3,2,5,1)

Ciu 5. (2 diém) Cho tap hop A={1,2,...,2023} . Véi m 1 s6 nguyén duong, ta goi X c 4 1a tap

hop m —tbt néu nhu X c6 ding m phén tir va véi moi x thude X thi x—1 hodc x +1 ciing thude
X

a) V6i 2 <m < 4, tinh s6 lugng tét ca cac tap m — tht.
b) Véi m =5, chimg minh ring s6 tip 5—t6t 1a s chinh phuong.
LG: a) V6i m = 2, tAp hop ot phai c6 dang {a,a +1} nén c6 tht ca 2022 tap.

Véi m =3, tip hop tét phai c6 dang {a,a +1,a +2} nén c6 tit ca 2021 tap.

Véi m = 4, tap hop ot ¢6 dang {a,b,c,d} v6i a <b < c<d. R ring phii cé
d=c+1lvab=a+l.

Ngoai ra, b,c khdng cin c6 lién h¢ gi, chi cin théa man b < c. Do ds, X ={a,a+1,c,c + 1} véi
¢—a 22 nén s6 cich chon cip (a,c) la

2020+2019+---+1=1010-2021.
Vay s tip hop théa man 1a 2022 +2021+1010-2021=1011.2023.

b) Xét tap tot c6 dang {a,b,c,d,e} véi 1<a<b <c<d <e <2023. Taco
a+1=b, d+1=e vimit trong hai diéu sau phai xay ra: c=b+1 hoic c=d —1.
Goi S| la tap hop céc tap totma ¢ =b+1, con S, la tap hop cdc tip ttma c=d —1.

Céc tip tots& la S =S, U S, nén |S|=|S,I+IS2|—|S1 ﬁSzI-

2 -
Tuong tu phém a, ta tinh duoc |S1| = IS?.I = igk =&92£2_0
= k=l

va |S; N S,[=2019 (dotacé 5 phin ti lién tiép).

Khi d6 § =2019-2020—2019 =2019 14 sé chinh phuong.



