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Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.

Cho biéu thirc P=£1+ Jx J( 1 2x ]—1.

X+1 \/§—1_Xﬁ+ X—-Xx-1
a) Rut gon biéu thirc P .

b) Tim c4c gi4 tri nguyén cua x dé biéu thirc P — JX nhéan gia tri nguyén.

. X n , .1 1 1 1 2 2023

a) Tim sO ty nhién n théa man: —+—+—+—+..+— = :
3 6 10 15 n“+3n+2 2025

b) Gia ban 1¢ dién sinh hoat dugc tap doan dién luc Viét Nam chia theo thang gia 6 bac nhu sau:
Béc 1: Cho kWh tir 0 dén 50.
Bac 2: Cho kWh tir 51 dén 100, gia mdi kWh cao hon béac 1 1a 56 dong.
Bac 3: Cho kWh tir 101 dén 200, gia mdi kWh cao hon bac 2 1a 280 dong.
Bac 4: Cho kWh tir 201 dén 300, gia mdi kWh cao hon bac 3 1a 522 dong.
Bac 5: Cho kWh tir 301 dén 400, gia m&i kWh cao hon bac 4 1a 298 dong.
Bac 6: Cho kWh tir 401 tré 1én, gia m&i kWh cao hon bac 5 1a 93 dong.
Ngoai ra, ngudi sir dung con phai tra thém 10% thué gia tri gia ting trén téng sb tién dién st dung
hang thang.
Thang 01 nam 2022, nha bac Nam str dung hét 375 kWh va phai tra 921 965 dong.

Hay tinh gia ban mdi kWh dién & ting bac.

a) Tim tit ca cc cip sd nguyén x;y, thoa man: x> —2022xy +2021y? = 2021.
b) Chirng minh rang néu sd tu nhién a khong chia hét cho 5 thi a®+3a* —4 chia hét cho 100.

Cho tam giac ABC vuéng tai A, c6 duong cao AH va trung tuyén AM . Goi I, J lan luot
13 hinh chiéu vudéng gbéc cia H trén cic canh AB, AC.
a) Chung minh HB.HC = HJ.IB+HI.JC.
b) Biét rang trung tuyén AM dai hon duong cao AH 1 2 cm va chu vi tam gidc ABC bang 24
dm. Hay tinh dién tich tam giac ABC.

Cho duong tron (O) vaday BC c6 dinh. BPiém A chuyén dong trén cung 16n BC sao cho
ABC 1a tam giac nhon. Cac dudng cao BD va CE cua tam giac ABC cit nhau tai H .
a) Chimg minh rang DE cé d6 dai khong doi.
b) Goi M la diém di xtmg v6i B qua AH, N 1a diém doi ximg voi C qua AH. Goi | lagiao
diém cia MH va AB, Kla giao diém cia NH va AC . Tim vi tri cia diém A dé d6 dai IK nho
nhat.

—-Hét---
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Bai 1.

Bai 2.

HUONG DAN GIAI

Cho biéu thic P = 1+‘& : L 2% ~1.
X+1) 1 x=1 xx+/x-x-1

a) Rut gon biéu thic P .
b) Tim c4c gi4 tri nguyén cua x dé biéu thirc P — JX nhan gia tri nguyén.
Loi giai
a) Ruat gon biéu thic P .
Diéu kién @& P c6 nghialax >0 vax =1

o[ X)L 23/x 1
X+1) [ x=1 xx+/x=x-1
x+\/_+1 1 2/x 1= x+\/;+1_ X —24/x +1 B
x+1 ) \x-1 (x+DWx-1) ) = x+1 T (x+)(H/x-1)
Cx+x 41, (WIx-1)? _1_x+\/;+1.(x+1)(\/;—1)_\/;—1
X+l T (x+DEx-1) T x+1 Wx-17  Jx-1
(x+\/§+1) (f ) x+2
Ix-1 Jx-1

b) Tim céc gia tri nguyén cta x dé biéu thac P — Jx nhan gia tri nguyén.

X+2 Jx+2 3
i v o o

Ta thdy v6i v/X 1as6 vo ti thi /X —1 156 vo ti suy ra P—+/x 1a s6 vo ti (loai)

Véi /X 1a s nguyén thi v/x —1 1a s nguyén. Khi do, P—+/x nhan gié tri nguyén khi va chi khi
JXx —1 1a wéc cua 3 hay +/x —1=+1 hoic +/x —1=+3
Suyra x=0 hoac x=4 hoac x=16.

11 1 1 2 2023
a) Tim s6 ty nhién n théoa min: =+ =+-—+-—+...+ > = :

3 6 10 15 n“+3n+2 2025
b) Gia ban 1¢ dién sinh hoat duoc tap doan dién luc Viét Nam chia theo thang gia 6 bac nhu sau:
Bac 1: Cho kWh tir 0 dén 50.
Bac 2: Cho kWh tir 51 dén 100, gia m&i kWh cao hon bac 1 1a 56 dong.
Bac 3: Cho kWh tir 101 dén 200, gida mdi kWh cao hon bac 2 1a 280 dong.
Bac 4: Cho kWh tir 201 dén 300, gia m&i kWh cao hon bac 3 1a 522 dong.
Bac 5: Cho kWh tir 301 dén 400, gia m&i kWh cao hon bac 4 1a 298 dong.
Bac 6: Cho kWh tir 401 tro 1én, gia mdi kWh cao hon bac 5 1a 93 dong.
Ngoai ra, nguoi sir dung con phai tra thém 10% thué gia tri gia ting trén tong s tién dién sir dung
hang thang.
Thang 01 nam 2022, nha bac Nam sir dung hét 375 kWh va phai tra 921 965 dong.
Hay tinh gia ban mo6i kWh dién & timg bac.

Loi giai
1 1 2 2023

11
a) Tim sb ty nhién n thoa min: =+=+—+-—+...+ 5 = :
3 6 10 15 n“+3n+2 2025

Giai:
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Tacd n®+3n+2=(n+1)(n+2)

111 1
n“+3n+2 (N+1)(n+2) n+1 n+2
11 1 1 2 2 2 2 2 2

Sttt —t+ b= —F—F— .
3 6 10 15 n“+3n+2 6 12 20 30 N +3n+2

1 1 1 1 1
/| —+—+—+—+. . ——
[ 3 3 5 5. (n+l)(n+2)J

23 34 45 56
11111111 11
=2 S S S A ——
(23344556 n+ln+2j
(E_Lj_
2 n+2 n+2
Khi do: —1— =293 11 _ 2003
nt2 2025

b) Gia ban 1¢ dién sinh hoat dugc tap doan dién luc Viét Nam chia theo thang gia 6 bac nhu sau:
Béc 1: Cho kWh tir 0 dén 50.

Bac 2: Cho kWh tir 51 dén 100, gia mdi kWh cao hon bac 1 1a 56 dong.

Bac 3: Cho kWh tir 101 dén 200, gida mdi kWh cao hon bac 2 1a 280 dong.

Bac 4: Cho kWh tir 201 dén 300, gia mdi kWh cao hon bac 3 1a 522 dong.

Bac 5: Cho kWh tir 301 dén 400, gia m&i kWh cao hon bac 4 1a 298 dong.

Bac 6: Cho kWh tir 401 tré 1én, gia m&i kWh cao hon bac 5 1a 93 dong.

Ngoai ra, ngudi sir dung con phai tra thém 10% thué gia tri gia ting trén téng sb tién dién st dung
hang thang.

Thang 01 nam 2022, nha bac Nam str dung hét 375 kWh va phai tra 921 965 dong.

Hay tinh gia ban mdi kWh dién & ting bac.

Giai:

Goi x (dong) la gid ban mdi kWh dién ¢ bac 1 (x> 0). Khi do:

+ Gia ban mdi kWh dién & bac 2 1a: x+56

+ Gia ban mdi kWh dién & bac 3 1a; x+56+ 280 = x + 336

+ Gia ban mo6i kWh dién & bac 4 1a: x+336+522 = x +858

+ Gia ban mo6i kWh dién ¢ bac 5 1a; X +858+298 = x +1156

+ Gia ban mo6i kWh dién & bac 6 1a; X +1156+93 = x+1249

Sb tién dién nha Bac Nam phai tra thang 1 nam 2022 néu khéng tinh thué gia tri gia ting theo
thang bac la:

T= 50X+50(X+56)+100(X+336)+100(X+858)+ 75(X +1156) =375x+ 208900

Mit khac: (100%+10%)T = 921965 =T =838150 (déng)

Ta c¢6 phuong trinh 375x+ 208900 =838150 << x =1678
Vay:

+ Gia ban mdi kWh dién & bac 1 1a: 1678 ddng

+ Gia ban mdi kWh dién & bac 2 1a: 1734ddng

+ Gia ban mdi kWh dién & bac 3 1a: 2014 dong

+ Gia ban mdi kWh dién & bac 4 1a: 2536 dong

+ Gia ban mdi kWh dién & bac 5 1a: 2834 ddng

+ Gi4 ban mdi kWh dién ¢ bac 6 1a: 2927 ddng
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Bai 3.
a) Tim tt ca cac cdp s6 nguyén x;y, théa man: x? —2022xy +2021y? = 2021.
b) Chirng minh rang néu sd tu nhién a khong chia hét cho 5 thi a®+3a“ —4 chia hét cho 100.
Loi giai
a) Tim tat ca cac cip sd nguyén x;y, thoa man: x? —2022xy +2021y? = 2021.
Tacod: x*—2022xy +2021y* = 2021
< X% —2022xy +1022121y* —1022121y* = 2021

& (x-1011y)’ —(1010y)’ = 2021

< (x—y)(x—-2021y)=2021
Do x nguyén, y nguyén nén x—y nguyénva x-—2021y nguyén
Ma 2021=1.2021=43.47 =(-1).(-2021) = (-43).(-47)
Do do c6 cac kha nang sau:
® { x-y=1 - { x=0

x—2021y =2021  |y=-1

x—y=2021 {x =2022

@
X— 2021y 1 y=1

® X—y=-— x=0
X— 2021y——2021 y=1

X—y=-2021 X =-2022
S =
x—2021y =-1 y=-1
. 21714
X—y=43 B
® y=% o 505 10ai)
x—2021y =47 _ -1
505
‘o 23736
X—y =47 505 .
& (loai)
x—2021y =43 1
505
‘= -21714
X—y=-43 B
y - 505 (loai)
Xx—2021y =47 Y=t
505
‘o —23736
X—y=43 505 .
& (loai)
x—2021y =47 -1
505

Viy cac ca sd nguyén can tim la: (0; —1);(0; 1);(2022; 1);(—2022; —1)
b) Chirng minh rang néu s6 ty nhién a khong chia hét cho 5 thi a®+3a* —4 chia hét cho 100.
Tacd: M =a®+3a*-4=a’+4a"-a* —4:(&14 —1)(a4 +4)

- Néu a la sé chin thi (a4+4)54 nén M:4
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Bai 4.

-Néu a lasé le thi (a®—1):2 va (a®+1):2 nén M i4

Suy ra M :4 véi moi a

- Vi a/5nén a=5k+1 hoic a=5k+2, vési k 1asb tu nhién khéc 0.
® Véi a=5k+1 thi (a*~1):5 va (a' +4):5 nén M:25
® V6i a=5k+2thi (a’+1):5 va (a*+4)i5 nén M 25

Suy ra M :25 véi moi s6 ty nhién a khong chia hét cho 5

Ma BCNN (25,4)=100. Do do M chia hét cho 100

Cho tam gidc ABC vudng tai A, c6 duong cao AH va trung tuyén AM . Goi I, J lan luot
1a hinh chiéu vuéng goc cia H trén cac canh AB, AC.
a) Chung minh HB.HC =HJ.IB+HI.JC.
b) Biét rang trung tuyén AM dai hon duong cao AH 1 2 c¢m va chu vi tam gidc ABC bang 24
dm. Hay tinh dién tich tam giac ABC.
Loi giai

A

B H M C
a) Chung minh HB.HC = HJ.IB+ HI.JC.
Ta cé tar giac AIHJ Ia hinh chit nhat, suy ra
IA=HJ;JA=HI
AH? =132 =HI*+HJ?
Mat khac HB.HC = AH? = HI* + HJ?
HB.HC = 1A.IB+ JA.JC
HB.HC = HJ.IB + HI.JC (DPCM)
b) Biét rang trung tuyén AM dai hon duong cao AH 12 2 cm va chu vi tam gidc ABC bang 24
dm. Hay tinh dién tich tam giac ABC.
Goi AM =x (cm), x>2 suy ra BC =2AM = 2x
Taco: AB®+AC?=BC”=4x* (1)
AH = AM -2 =x-2= AB.AC = AH.BC =2x* —4x
AB+AC+BC =240= AB+ AC =240-BC
= (AB+AC)’ =(240-BC)’
= AB? + AC? + 2AB.AC =57600-480BC + BC*?
= AB’ + AC’ +2(2x - 4x) =57600 - 480.2x + 4

= AB’ + AC? = -952x+57600 (2)
‘ ‘ ’ ‘ ) , x =50 (tm)
Tur (1) va (2) ta c6 phuong trinh 4x° =-952x+57600 < 4x°+952x-57600=0 < x = —288(1)

Suy ra BC =100, AH =48
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Bai 5.

Vay dién tich tam giac ABC la S = % AH.BC = %.48.100 =2400 (cm?)

Cho duong tron (O) vaday BC c6 dinh. Diém A chuyén dong trén cung 16n BC sao cho
ABC 1a tam giac nhon. Cac dudng cao BD va CE cua tam giac ABC cit nhau tai H .
a) Chimg minh rang DE c6 d6 dai khong d6i.
b) Goi M la diém dbi xtmg v6i B qua AH, N 1a diém doi ximg voi C qua AH. Goi | la giao
diém cua MH va AB, Kla giao diém cia NH va AC . Tim vi tri cia diém A dé€ do dai IK nho
nhat.

Loi giai
a) Chimg minh rang DE c6 d6 dai khong d6i.
A

Taco BEC = BDC =90°, suy ra tir giac BEDC 4 tir giac noi tiép
— BCE = BDE (g6c noi tiép ciing chén cung BE)

ADE + BDE =90°
Mt khac { ABC + BCE =90° = ABC = ADE

BDE = BCE
Suy ra AADE «» A ABC (g-Q)
— DE_AD _ 0sA= DE=BC.cosA (khong doi)
BC AB

Do d6 DE ¢ d6 dai khong doi.
b) Goi M la diém ddi xtng v6i B qua AH, N 1a diém d6i xtmg véi C qua AH. Goi | la giao
diém cia MH va AB, Kla giao diém cia NH va AC . Tim vi tri cia diém A dé do dai IK nho
nhat.

A
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Taco: H, =H, = EHI = DHK = AEHI ®» ADHK (g-g) =

EHD = EHI + IHD
Mit khéc { IHK = DHK + IHD = EHD = IHK
EHI = DHK

= AHIK ® AHED (c-g-C)
KA~ ksED (khong d6i)
ED HE
IK nho nhat khi va chi khi IK = ED
< | trung véi E va K trung vai D
< A ladiém chinh gitra cia cung I6n BC .
—-Hét---

EH HI

DH HK
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