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. SOGIAODUCVADPAOTAO  BETHICHINH THUCVAO10
NGHE AN MON TOAN
NAM HQC 2023 — 2024
Thoi gian: 120 phat
Cau 1:
a) Tinh A=+/4+49+/64.
X1 4x

b) RUt gon biéu thic P=(7——J-—,véi x>0 va x=1.

2Jx ) x-1
¢) Tim gia tri cua b dé duong thang y = 2x+b—1 cat truc hoanh tai diém c6 hoanh d6 bang 1 .
Cau 2:
a) Giai phuong trinh x* +3x-10=0.
b) Cho biét phuong trinh x* —5x+3=0 ¢6 hai nghiém dwong phan biét x,,x,.

(%, +1)(x, +1)

Khong giai phuong trinh, tinh gia trj cta biéu thic T = N
1 2

Cau 3:

a) Mot ctra hang kinh doanh xe dap nhap vé mét 16 hang gém hai loai: loai | c6 gia 2 triéu
ddng/xe va loai 11 c6 gia 6 triéu dong/xe. Biét rang 16 hang ndi trén c6 50 xe véi tong sé tién
ma cira hang phai thanh toan 1a 160 triéu dong. Hoi cira hang da nhap vé bao nhiéu xe loai |
va bao nhiéu xe loai I1?

b) Ban An bé mét vién bi dic khdng tham nudce vao mot lo thay tinh chira nuée dang hinh
try c6 ban kinh dudng tron day bang 1,5 cm. Biét rang khi vién bi chim hoan toan trong nuéc
thi nuéc trong lo dang 18n thém 0,5 cm. Tinh thé tich vién bi ban An da bo vao lo thay tinh
(cho 7 =3,14; xem d6 day cua lo khong dang ké va nudc trong lo khéng that thoat ra ngoai).
Cau 4: Cho tam giac nhon ABC(AB < AC), cac duong cao AD,BE,CF(DeBC, EcAC,FeAB)
cat nhau tai H.

a) Chitng minh AEHF 14 ti gi4c noi tiép.

b) Goi O la trung diém ciia doan thang BC,M 14 giao diém cua tia EF va tia CB. Chung
minh rang FAD =OFC va OC? =0D-OM .

¢) Chting minh rang hai duong thang MH va AO vudng goc véi nhau.
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Cau'5: Gidi hé phuong trinh |04 =4

(x,yeR)

X\/y2 +1+ yNX2 +1=x2y? -1
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= HUONG DAN GIAI CHI TIET
THUC HIEN: BAN CHUYEN MON LOIGIAIHAY.COM
Caul (TH):
Phwong phap:
a) Khai can va thuc hién pheép tinh.
b) Quy ddng va rut gon.
¢) Tim giao diém caa duong thang va truc hoanh tir d6 thay vao duong thang dé tim gié tri b.
Cach giai:
a) Tinh A=v4+49+/64
A=+/4+49 +/64
A=~22 +77 +8%

A=2+7+8
A=17

Vay A=17.

b) Rt gon biéu thirc p:(g_LJ X v6i x>0 VA x#1.

2Jx ) x—1

Vi x>0, x=1 ta co:

Vay Vi x>0, x=1 thi P=2x.

¢) Tim gié tri ciia b dé duong thang y =2x+b—1 cat tryuc hoanh tai diém c6 hoanh d¢ bang 1.
Puong thang d cat truc hoanh tai diém c6 hoanh d6 bang 1 => Puong thang d di qua diém
A(L:0).

Thay x = 1 va y = 0 vao phuong trinh dudng thang d ta c4: 0=2.1+b-1<b+1=0<b=-1.
Vay b =-1.

Cau 2 (VD):

Phwong phap:
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\a) Tinh A VA s‘Uy ra nghiém cia phu’ong. trinh.
b
\ X +X, =——
b) Ap dung hé thuc vi-ét a

C

X, =—
X% =7

Cach giai:
a) Giai phuong trinh x*+3x-10=0
Taco: A=3-4.1.,(-10)=49>0

_ —-3+4449  -3+47 5
Suy ra phuong trinh ¢6 hai nghiém phan biét la: 2 2
3-J49 -3-7
X2 = = = —5
2 2

Vay tap nghiém cta phuong trinh la: S ={2;-5}.
b) Cho biét phuong trinh x> —5x+3=0 ¢6 hai nghiém dwong phan biét x,x,. Khdng giai

. . .2 1 1
phuong trinh, tinh gia tri cua biéu thuc T = w
X, +5X,
Vi x, la nghiém cua phuong trinh nén x? —5x +3=0 <> x> =5x —3.
Theo bai ra, ta co:

T (% +1)(%, +1) XK X X+l XX X X, +1

X7 +5X, 5x, +5X, —3 5(x +X,)-3
., , =5
Theo hé thuc Vi-ét, ta co: {Xi T
XX, =3
Suyra; T=>2tt 9
55-3 22

~ 9
Vay T=—.

ay 2
Céau 3 (VD):
Phuwong phap:
a)

S0 xe | S0 tién mua xe
Loail X %
LoaiIl | 50—x 6(50 —x)

Vi tong sé tién ma cira hang phai thanh toén 1a 160 triéu dong nén ta tim dugc phuong trinh.
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\b)' A‘p ,dung céhg thitc tinh thé tich hinh 'tru:- arh.

Cach giai:

a) Goi s xe loai | cira hang nhap vé 1a x (xeN", xe) (x < 50).

Do 16 hang cd téng 50 xe nén sb xe loai 11 1a 50 — X (xe)

Tong so tién mua xe loai | 1a 2x (triéu dong)

Tong sb tién mua xe loai 11 1a 6(50—x) (tri¢u dong)

Do tong so tién ma ctra hang phai thanh toan 1a 160 triéu dong nén ta c6 phuong trinh:

2x+6(50—X) =160

© 2X+300-6X =160

& —4x=-140

= x=35(TM)

Vay cira hang da nhap vé 35 xe loai | va 50 — 35 = 15 xe loai Il

b) Thé tich caa phan nudc dang 1én trong binh hinh tru 14 thé tich caa vién bi va bang
m.r*h=314.1,5%0,5=3,5325 (cm®)

Vay thé tich vién bi 1a 3,5325 cm?.
Cau 4 (vD):

Phwong phap:

Cach giai:

a) Chung minh AEHF Ia tir gi4c noi tiép.

Xét tir giac AEHF cbé ~AFH = Z/AEH =90° (do BE, CF la duong cao)

= /AFH + ZAEH =90° +90° =180°

Ma 2 g6c nay ¢ vi tri ddi dién nén tt gidc AEHF ndi tiép (dhnb) (dpcm)
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\b)' Géf O‘ le‘i /tru‘nrg d‘ié’m Cua cioa,;n fhéng BC M lé gﬁaé &iéfn’cﬁa fia EF vé fia CB Chu:ng o
minh rang ZFAD = ZOFC va OC? =ODOM .
+) Chitng minh /FAD = ZOFC
TacOd #AFC = #ADC =90° (do CE, AD la duong cao)
Ma F, D 1a 2 dinh ké nhau cung nhin AC dudi 2 goc bang nhau nén AFDC noi tiép (dhnb)
— /FAD = ~FCD (hai gc ndi tiép cling chin cung FD)
Ma tam giac BFC vudng tai F, trung tuyén FO nén OB = OC = OF (tinh chat duong trung
tuyén)
— AOCF C&n tai O = ~OFC = £OCF (tinh chat tam gi4c cén)
= /OFC = Z/FAD (dpcm).
+) Ching minh OC? =0D.OM
Vi tix giac AFDC Ia tir giac noi tiép (cmt) = ~/BAC = #BDF (gdc ngoai va gac trong tai doi
di¢n)
—180° — /BAC =180° — /BDF
= /AFE + ZAEF = ZODF (1)

Xeét tir giac BFEC ¢0: #BFC = ZBEC =90° (gt)

Ma hai dinh F, E ké nhau cung nhin BC dudi hai goc bang nhau

=> BFEC Ia t& giac noi tiép.

— /AFE = Z/ACB (g4c ngoai va goc trong tai dinh ddi dién)

Mt khac tam giac BEC vudng tai E ¢ trung tuyén EO @ng véi canh huyén BC
= OB =0C = 0OE = AOEC can tai O = ZACB = ZOCE = LOEC .

= ZAFE = ZOEC (2)

Tu (1) va (2)

= /OEC + ZAEF = ZODF

—180° — /OEF = /ODF
= /OEF + ZODF =180°

Ta cO: OE =OF = % BC = AOEF can tai O = ~OEF = ZOFE (tinh chat tam gi4c can)

— /OFE + /ODF =180°
Ma ~OFE + 2OFM =180° (ké bui)
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= Z/ODF = ZOFM .
Xét AODF va AOFM co:

Z/FOM chung
ZODF = ZOFM (cmt)
= AODF -~ AOFM (g.9)

OD OF
>—=—
OF OM

= OF?=0D.OM =0C? (dpcm).

(cap canh twong ung ti I¢)

¢) Chtng minh rang hai duong thang MH va AO vuéng géc véi nhau.

V& dudng tron ngoai tiép tam giac ABC, duong kinh AG cua dudng tron ngoai tiép tam giac
ABC.

Ta co: ZABG =90° (goc ndi tiép chan nira duong tron) = AB L BG.

Ma CH L AB (gt)=BG//CH (tir vudng goc dén song song).

Tuong ty ta cd: ZACG =90° (g6c noi tiép chan nira dudng tron) = AC LGC.

Ma BH L AC (gt)=>BH //GC (tlr vudng goc dén song song).

= BHCG la hinh binh hanh (dhnb)

=> Hai dudng chéo BC va HG cit nhau tai trung diém mdi duong.

Ma O 1a trung diém cta BC (gt) => O ciing 14 trung diém cua HG.

=>H, O, G thing hang.

Goi AM cit dudng tron ngoai tiép tam giac ABC tai I.

Ta c6 MI.MA=MB.MC = ME.MF (do AIBC va BFEC Ia tt giac noi tiép)

— AIFE 12 ta gi4c noi tiép (dhnb)

— /AIH = ZAFH =90° (hai g6c ndi tiép cting chan cung AH) = Al L IH .

Ma £AIG =90° (g6c ndi tiép chan nira dudng tron ngoai tiép tam giac ABC) = Al L1G.
=1, H, G thang hang.

=1, H, 0, G thang hang.

Ma Al L1G=0I LAM.

Ol L AM (cmt)
Xét tam giac OAM c6: < AD LOM (gt) = H la truc tam cua tam giac OAM.
OlNAD={H}

= MH la duong cao thir ba tirng vai canh AO.
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\Vﬂéjy\ MH iAO(dpcm) :
Céau 5 (vD):
Phwong phap:
Cach giai:
(x2+1)(y2+1)=4 ()]
x\/y2 +1+yVX +1=x2y’ -1 (2)

(1) = 4=x"+y* +1+x7y* > 2xy + X*y* +1=(xy +1)?

= -2<xy+1<2< -3<xy<1

Binh phuong hai vé ciia phuong trinh (2) ta dugc:

X2 (y2 +1)+2xy\/(x2 +1)(y2 +1) +y° (x2 +1) =x'y* —2x%y? +1

S XY+ X+ YR+ xPy? +2xy\/(x2 +1)(y2 +1) =x'y* —2x%y? +1

<3+ x°y? +2xy.2 = xy —2x%y? +1
o xty' —3x%y? —4xy-2=0 (3)

bat a=xy = -3<a<1. Khi d6 phuong trinh (3) tr¢ thanh:

a‘-3a*-4a-2=0
sa*+a’-a’-a’-2a*-2a-2a-2=0
o a’(a+l)-a’(a+l)-2a(a+1)-2(a+1)=0
& (a+)(a’-a’-2a-2)=0

[a+1=0
=

a’-a’-2a-2=0

THIL: a+1=0<a=-1(tm)
—xy=—1= y=_§ (do x=0 khang Ia nghiém cua phuong trinh)

Thay vao (1) ta duoc:

2 2
(x2 +1)(%+1j =4 (X ;1) =4

X2 +1=2x
N (x2 +1)2 —4x% &
X2 +1=-2x

- (X—1)2=0<:> x—1=0<:> x=1=y=-1
(x+1)2:0 Xx+1=0 Xx=-1l=>y=1

TH2: a®-a*-2a-2=0<=a*-1=a’+2a+l< a"’—1=(a+1)2
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a-1=0 {a=—1 N
Y,

Vi a<lnén a®<l<a®-1<0 ma (a+1)220 nén a3_1:(a+1)2<:>{a+1_0<:>

=> Phuong trinh v6 nghiém.

Vay hé phuong trinh ¢6 2 nghiém la (x;y)=(-11) hoac (x;y)=(L-1).
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