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PONG NAI NAM HQC 2019 — 2020

PE CHINH THUC Mbn thi: TOAN
Thoi gian lam bai: 120 phat

Céau 1 (1,75 diém):
1) Giai phwong trinh: 2x* —7x+6=0.

2x-3y=-5

2) Giai hé phuong trinh: .
) Glathe p gt {3X+4y:18

3) Giai phuong trinh: x* +7x*—18 =0.
Céau 2 (2,25 diém):
\ W | . 1 o ,
1) Vé do thi caa hai ham so y = -3 x?, y =2x—1 trén cling mot mat phang toa do.

2) Tim c4c tham s6 thyc m dé hai dwong thang y =(m? +1)x+m va y = 2x—1 song song véi nhau.

1
3X2_4

3) Tim céc s6 thuc x dé biéu thic M =+/3x—5 — xac dinh.

Céu 3 (2 diém):

1) Cho tam giac MNP vuéngtai N c6 MN =4a, NP =3a v4i 0<aeR. Tinh theo a dién tich xung quanh
cua hinh nén tao bai tam giac MNP quay quanh duong thang MN .

2) Cho x,, X, la hai nghiém ctia phuong trinh X* —3x+1=0. Hay lap mot phuong trinh bac hai mét an co hai
nghiém 2x1—(x2)2 va 2x, —(xl)z.

3) Bac B vay & mot ngan hang 100 tri¢u dong dé san xuat trong thoi han 1 nam. L& ra ding 1 nim sau bac
phai tra ca tién vén va 13i, song bac da duoc ngan hang cho kéo dai thoi han thém 1 nam nira, 6 tién l3i cua

nidm dau duoc tinh gop vao véi tién vén dé tinh 1di nim sau va 14i suat van nhu cii. Hét 2 nim bac B phai tra
tat ca la 121 triéu dong. Hoi lai suat cho vay ctua ngan hang d6 la bao nhiéu phan tram trong 1 nam?

Céu 4 (1 diém):

1++a Ja-2

1) Rat gon biéu thuc P =[

\/5+aJ{a—3«/5+2

J (voi a>0 va a=4).

L . L e exy=2
2) Tim cac so thuc x va y théa man .
y> —3xy =-2

Cau 5 (2,5 diém):

Cho tam giac ABC noi tiép duong tron (O) c6 hai dudng cao BD va CE cit nhau tai truc tim H . Biét ba
gbc ZCAB, ZABC, ZBCA déu la goc nhon.

1) Chttng minh bén diém B,C, D, E clng thugc mot dudng tron.
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Hé)bﬁfrhg minh DE viﬁngéc’ic voi ’OA
3) Cho M, N lan luot 13 trung diém cua hai doan BC, AH . Cho K,L lan luot la giao diém cua hai duong
thing OM va CE, MN va BD. Chang minh KL song song véi AC .
Céu 6 (0,5 diém):

Cho ba sé thuc a,b,c. Chirng minh rang:

(a? —bc)3 +(b? —ca)3 +(c? —ab)3 >3(a’ —bc)(b*—ca)(c® —ab).
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HUONG DAN GIAI CHI TIET

THU'C HIEN BGT BAN CHUYEN MON LOIGIAIHAY.COM

Caul

Phwong phap:

1) Giai phuong trinh bang sir dung cong thirc nghiém ciia phurong trinh bac hai.
2) Giai h¢ phuong trinh bang phuong phap cong dai sb.

3) Gidi phuong trinh bang phuong phap dat 4n phu: x* =t (t>0).

Céach giai:

1) Gidi phwong trinh: 2x* —7x+6=0.

Taco: A=b>-dac=(-7) -426=1>0

= Phuong trinh c6 hai nghi¢m phan biét:

Vay tap nghiém cta phuong trinh 1a: S = {g 2}.

2x—-3y=-5

2) Gidi hé phwong trinh: .
) Gidi he phicong {3x+4y=18

2x-3y=-5  [6x—9y=-15 1ry=>51 y=3 X=2
< < 3y-5< 33-5< :
3x+4y=18 6x+8y =236 X=——" X= y=3

2 2
Vay hé phuong trinh c6 nghiém duy nhat: (x; y)=(2; 3).
3) Gidi phwong trinh: x* +7x*-18=0.
batx® =t (t>0). Khi d6 ta c6 phuong trinh <> t*+7t-18=0 (1)
Taco:A=7>+418=121>0

t = -7 +2\/121 o —7;11 5 (tm)

7121 7-11
2 2

= (1) c6 hai nghiém phan biét:

t, -9 (ktm)
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Véit=2=x2 =2 x=+2.

Vay phuong trinh da cho ¢6 tap nghiém: S = {—«/5; \/E}

Cau 2

Phuong phap:

1) Lap bang gia tri, v& d6 thi caa hai ham sb trén cing hé truc toa do.

2) Hai duong thang y = a,x+b, va y =a,x +b, 1a hai duong thang song song < {

3) Biéu thuc: [ f (x) xac dinh < f(x)>0.

Biéu thtrc:

. (1)() xac dinh < f (x)#0.

Céch giai:

1) Vé dé thi ciia hai hamsé y = —%xz, y = 2x —1 trén cung mét mat phang tea dg.

\ , 1
+) V& d6 thi ham s6 y = - X2

Ta c0 bang gia tri:

Vay do thi ham s6 y = —% x* 1a duong cong di qua céc diem (—4;-8),(-2-2),(0;0),(2;,-2),(4;-8) vanhan

truc Oy lam truc ddi xang.
+) V& @6 thi ham s6 y=2x-1:

Ta c6 bang gia tri:

X 0

—2

y=2x-1 -1

-5

Vay duong thang y = 2x —1 1a duong thang di qua hai diém: (0;-1), (-2;—5).

Truy c@p https://loigiaihay.com/ dé xem I3i gidi SGK, SBT, VBTt 16p 1 - 16p 12 tét cd cac mén

4



Loigiaihay.com

2) Tim céc tham sé thwe m dé hai dwong thang y =(m’* +1)x+m va y =2x—1 song song véi nhau.

Hai duong thang y =(m” +1)x+m va y = 2x—1 song song véi nhau

) ) m=1
m*+1=2 m‘=1
& = S<aim=-1<m=1.
m=-1 m=-1
m=-1

Vay m=1 théa méan bai toan.

1

3) Tim céc sé thuc x dé biéu thirc M =+/3x -5 — oS
X°—4

xdc dinh.

3x-5>0 {3x25 XZE xzE
o

) o 3 & 3.
X" —4%0

Biéu thitc M da cho xac dinh @{
X # 12 X#2

X* #4

Vay biéu thaec M xac dinh khi va chi khi x> g X # 2.

Céu 3 (2 diém)

1) Cho tam gidc MNP vudng tai N c6 MN =4a, NP =3a véi O<aeR. Tinh theo a di¢n tich xung
quanh cza hinh noén tgo béi tam giac MNP quay quanh dwong thang MN .

M

IJ
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* Khi xoay tam gisc MNP vuong tai N quanh duong thing MN ta duoc hinh non c6 chiéu cao h=MN =da
va ban kinh ddy R=NP =3a.

Ap dung dinh Ii Pytago trong tam giac vudng MNP ta co:

MP? = MN? + NP? = (4a)’ +(3a)” = 25a’

= MP =+/25a* =5a (Do a>0)

Do d6 hinh nén ¢6 do dai duong sinh 1a | = MP =5a.

Vay dién tich xung quanh cua hinh non la S, = 7RI = z.3a.5a =157a°.

2) Cho x,, X, la hai nghiém ciia phuwong trinh x> —3x+1=0. Hay l@p mét phuwong trinh bgc hai mét an co
hai nghigm 2x, —(x, )" va 2x, —(x)’.

X +X, =3

Phuong trinh x* —3x+1=0 c6 2 nghiém x,, X, (gt) nén ap dung dinh Ii Vi-ét ta co: {xlx 1
, =

Xét c4c tong va tich sau:

S=2% (%) +2% — (%) =2(x + X,) = (X +%})
=200+ %) = | (x + %) ~2xx, |=23-[3 - 2.1] =1

P =200 20, ~(4) ] = 41— 258~ 26+ (3, )
=4x1x2—2(xf+x§’)+(x1x2)2
:4x1x2—2[(x1+x2)3—3x1x2(x1+x2)}+(x1x2)2
=41-2[3°-3.13]+1° =-31

Taco S?=(-1)"=1>4P=-124
2 o 2 a N 5 S
= 2% —(X,)” va 2x,—(x) 1a 2 nghiém cia phwong trinh

X?—SX +P =0« X*+X -31=0.

3) Bac B vay ¢ mét ngan hang 100 trigu dong dé san xudt trong théi han I nam. Lé ra diing 1 néim sau béc
phdi trd cd tién von va lai, song bdc di dwec ngan hang cho kéo dai thoi han thém I nim nita, soé tién 1ai
ciia nam dau dwoc tinh gép vao Véi tién vén dé tinh lii niam sau va ldi sudt vin nhw ci. Hét 2 niam bdc B
phdi trd tat ca 1a 121 trigu dong. Héi 13i sudt cho vay ciia ngéin hang dé la bao nhiéu phén tram trong 1
nam?

Goi i suat cho vay ciia ngan hang d6 1a x (%/nam) (PK: x>0).

S6 tién 14i bac B phai tra sau 1 nam guri 100 triéu dong 1a 100x% = x (triéu dong).

= S6 tién bac B phai tra sau 1 nam la 100+ x (triéu dong).

Do sé tién lai cua ndm dau dugc tinh gop vao véi tién von dé tinh 13i ndm sau nén sé tién 14i bac B phai tra

100+ x) x

sau 2 nam la (100+ x)x% = ( (triéu dong).
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Hét 2 nam béc Bﬁf)héi tra tht ca 1a 121 t‘riiéiu déﬁg nén ta co phﬁbng frinh:

(100+x)x

100+ x+ =121<>10000+100x +100x + x> =12100

< X*+200x—2100 =0 < x* —10x+210x-2100=0
< x(x-10)+210(x-10) =0 < (x—-10)(x+210)=0
x-10=0 x =10 (tm)
= =
X+210=0 x =-210 (ktm)
Vay l3i suat cho vay cta ngan hang d6 1a 10 %/nam.

Cau 4

1) Rat gon biéu thac P =[

\/5+aJ[a—3\/§+2
1++a Ja-2

Ax* —xy =2
y?-3xy=-2

J (voi a>0 va a=4).

2) Tim céc s6 thuc x va y thoa man {

Phwong phap:
1) Phan tich cac tir thirc thanh nhan tir rdi rat gon.
2) Cong hai phuong trinh véi nhau vé vai Vé.

Céch giai:

1) RUt gon biéu thirc P :[

\/5+aJ(a—3\/5+2
1+va )| Ja-2

Véi a=>0 va a=4 thi:

P:{‘/5+3J(a—3ﬁ+2} Va(1++a) a—2ya-a+2

1+Ja )| a-2 1+Ja =~ Ja-2
\/5(\/5—2)—(\/5—2) (\/5—1)(\/5—2)
=+a. NCRT, =a. s
=Va(Va-1)=a-+a
Vay P=a—+/a.

. 4x%* —xy =2
2) Tim c&c so thuc x va y théa man y .
y> —3xy =-2

{4x2 —xy=2 (1)

y? =3xy =-2(2)

L4y (1) cong (2) vé véi vé ta duoc:
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ax? —;(y+ y’ —3xy:05 4X* —4xy + yé =0
<:>(2x—y)2 =0 2x-y=0< y=2X
Thay y=2x vao (2) ta duoc:
(2x)" =3x.(2x) =2 & 4x* —6x* =2
o2 =2ox=1lex=%1
V6i x=1 thi y=2.1=2.
Vi x=-1thi y=2.(-1)=-2.
Vay hé c6 nghiem (x;y)€{(52),(-5-2)}.
Cau 5 (2,5 diém)
Phwong phap:
1) Chirng minh tir giac c6 hai dinh ké nhau cting nhin mét canh céc géc bang nhau.
2) Ké tiép tuyén Ax va chiing minh Ax//DE .
Céch giai:

1) Ching minh bén diém B,C,D,E cung thugc mér dwong tron.

Tac6: BD L AC = #/BDC =90°
" |CE L AB= ~CEB=90°

Tt gidc BEDC c6 «BDC = ~BEC =90° nén né la t& giac noi tiép (tir giac c6 hai dinh ké nhau cing nhin
mot canh duéi cac goc bang nhau)

Suy ra bdn diém B, D,C,E clng thuoc mot dudng tron.

2) Charng minh DE vudng goc vai OA.
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Ke tiép tuyén Ax vei dudng tron (O) tai A.
Khi d6 Ax L AO (tinh chét tiép tuyén).
Taco: ZCAx=~/CBA (goc tao boi tiép tuyén va day cung va goc ni tiép cling chan cung AC) (1)
Do tir giac BEDC noi tiép (cmt) = ~CBA = ~ZEDA (g6c ngoai tai mot dinh bang goc di dién dinh do6) (2)
Tu (1) va (2) suy ra ZCAx=ZEDA(= ZCBA).
Ma hai géc nay & vi tri so le trong nén DE//AX.
Ma Ax L AO (cmt) nén DE L AO (dpem).
3) Cho M,N lan lwot 13 trung diém ciaa hai doan BC,AH . Cho K,L lan lwot la giao diém cuaa hai
dwong thing OM va CE, MN va BD. Chiing minh KL song song véi AC .

Ké duong kinh Al cua duong tron (O) , goi giao diém cia NM va ED Ia P.
Xét dudng tron (O) tacd LACI =90°, ZABI =90° (c4c goc néi tiép chan nira dudng tron)
Suyra Cl L AC,BI L AB laic6 BD 1L AC,CE L AB(gt) nén BH //CI;CH //BI

BH //CI

CH //BI = BHCI lahinh binh hanh, c6 M 1a trung diém BC nén M ciing la trung

Xét tar gidc BHCI ¢6 {
diém ctia HI.

Xét tam giac HIA ta co:

M la trung diém cua HI

N la trung diém caa AH

= MN Ia dudng trung binh caia tam giac HAI = MN //Al (tinh chat duong trung binh).

Theo céu b) tac6 AO 1. DE = MN L DE tai P.

Xét tam giac vudng PLD c6 ZPLD =90°-/ZPDL (3)

Xét dudng tron (O) c6 M 1a trung diém cua BC =OM L BC hay OM 1a duong trung truc ctia BC.

Ma KeOM = KB=KC

Xét AKBC cantai K c6 KM la duong cao nén KM ciing la dwong phéan giac /BKM = ZBKM = ZMKC
(tinh chat duong phan giac).

Xét tam gidc KMC vubng tai M c6 Z/MKC =90°— ZKCM suy ra ZBKM =90° - ZKCM (4)
Lai c6 ZEDB = ~ECB (do tt gi4&c BEDC noi tiép) hay «PDL=/KCM (5)
Tir (3), (4), (5) suy ra ZBKM = ZPLD ma £ZPLD = /BLM (hai goc d6i dinh) nén ZBLM = /BKM

Xét tir giac BLKM ¢6 ZBLM = ZBKM nén hai dinh L, K ké nhau ciing nhin canh BM duéi céc goc bang
nhau, do d6 tir giac BLKM 14 tir giac noi tiép. (dhnb).

Suy ra ZBLK + ZBMK =180° < ZBLK =180°-90° =90°
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"Hay KL LBD ma AC LBD(gt)=KL//AC (dpem)
Céu 6 (0,5 diém)
Phwong phap:
-Pit x=a’—bc,y=b?—ca,z=c?—ab dua bt ding thirc can chang minh vé x* + y® +z° > 3xyz .
- Chimg minh déng thirc x° + y° +2° =3xyz = (x+y +2)(x* + y* +2° —xy — yz - 2x)
- Tir d6 danh gia hieu x®+y® + 2> —3xyz va két luan.
Céch giai:
Pit x=a’—bc, y=b’—-ca, z=c’—ab.
Bat dang thirc can chitng minh trg thanh x° + y* +2° > 3xyz .
Ta co:

x>+ y®+ 2% —3xyz :(x3+ y3)—3xyz+z3

X+ y) —3xy(x+y)-3xyz+7°

x+y) +2°=3xy(x+y+2)

(
(
(x+ y+z)[(x+ y)z—(x+ y)z+21—3xy(x+ y+2)
(x+ y+z)[x2+2xy+ yz—xz—yz+22—3xy]

(

x+y+z)(x2+y2+zz—xy—yz—zx)

D& thay:
x2+y2+22—xy—yz—zx=%(x2—2xy+y2+y2—2yz+22+22—22x+x2)
:%[(x—y)z+(y—z)2+(z—x)2}20,Vx, Y,z

Do d6 ta di xét dau cia X+y+z.

Taco: x+y+z=a’—bc+b®—ca+c’*—ab
=a2+b2+cz—ab—bc—ca=%[(a—b)2+(b—c)2+(c—a)2}20,Va,b,c
Suyra x+y+z>0 :>(x+y+z)(x2+y2+22—xy—yz—zx)20

= x*+y°+2° 23xyz hay (a* —bc)3 +(b? —ca)3 +(c? —ab)3 >3(a’ —bc)(b*—ca)(c® —ab) (dpem)

Diu “="xay rakhi a=b=c.
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