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Cau I (1,5 difm). Cho bidu thire p=| X2¥X—" _ : Vo x20,x=1.
(e diem) (4;_1 e+l | eea O XEORE

1. Rt gon biéu thirc P.

2. Tim t4t ca céc gid trj nguyén cia x d& P nhfn gi4 trj nguyén.

Chu I (2,0 diém).

1. Mot ctra hang nhép v& 120 chiéc xe dap. Cira hang treo gid
ban mbi chifc xe dap ting 30% so véi gi4 liic nhdp vé. Sau khi bén
dugc 20 chiéc xe dap, civa hang treo gid ban méi giam 20% so véi gid
da bén truéc &6 va vdi gid ban mdi ndy thi 100 chiéc xe dap con lai 42
dugc ban hét. Biét céc chiéc xe dap c6 gia nhap vé bing nhau va s tidn
1 ciia civa hang thu dugc sau khi b4n hét 120 chiéc xe dap 1a 50 trigu
ddng. Hoi gid nhap v& cia mdi chiéc xe dap 1 bao nhiéu triéu ddng?

2. Cho phuong trinh x? —mx+m—3=0 v6i m 1 tham sb. Tim tit c4 céc gid trj cla m dé

phuong trinh cé hai nghiém phén biét x,,x, théa man 2x? +x2 +mx, —8=0.
Cau III (3,5 diém).

1. Tir m6t tAm gd hinh vuéng ABCD c6 canh béing 1 mét, ban
Toan |am mét c4i ban bing c4ch xé4c dinh cc diém M, N, P,Q 14n lugt
thufc céc canh 4B, BC, CD, DA sao cho Md=NB=PC=0D rbdi
c4t tAm g8 theo céc dudng thing MN, NP, PQ, OM. Sau khi cit, san
phém tao ra ]a 1 mit ban c6 dang hinh tir gidc MNPQ va 4 chin ban
c6 dang 13 4 hinh tam gidic 4AMQ, BNM, CPN, DQP. Tinh d6 dai

doan thing MN biét dién tich tir gisc MNPQ bing % l&n dién tich hinh vuéng 4BCD.

2. Cho tam gi4c nhon ABC ni ti€p dudmg tron (0) c6 AB< AC va AE la tia phén gidc
ciia BAC (E € BC). Céc dudmg cao AM, BN, CP cia tam gibc ABC cit nhau tai didm H
(M eBC, N eC4, Pe AB). Biét AO cit BC tai F va AH cdt PN tai K.Chimg minh:

a) PH latia phan gi4c cia MPN.

b) AAKP ddng dang v6i AAFC.

¢) EF EB< EM.EC.

Cau IV (1,5 diém). Xép nglu nhién 5 ban An, Binh, TAm, Nhién, Phtic ngdi trén mot hang ghé dai
c6 5 chd ngdi. Tinh xéc suét ciia bién cd D: "An ngdi canh Binh nhung An khéng ngdi canh Nhién".

Chu V (1,5 diém).
1. Tim tAt ca c4c cip s6 nguyén (,y) thoéa mén x* +xy—2y+3=0.
2. Cho m, n la céc s nguyén duong théa mén (m—n)(2m +2n—1)=p’.
Chimg minh m - n 1 86 chinh phuong.

. HET
(Thi sinh khéng dwgrc sic dung tai liéu, Cdn bg coi thi khong gidi thich gi them)
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§1. D& Thi

PBai 1:  Cho bidu thic
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voix >0, x# 1.
a) Rt gon bicu thiic P.

b) Tim tat ca cdc gid tri nguyén ctia x dé P nhan gid tri nguyén.

PBai 2:

a) Mot cita hang nhap vé 120 chiéc xe dap. Cita hang treo gid bdn méi chiéc xe dap tiang
30% so véi gia lic nhap ve. Sau khi ban dugc 20 chiéc xe dap, clta hang treo gid ban méi
giam 20% so véi gia da ban trude dé va véi gid ban mai nay thi 100 chiée xe dap con lai
da duoc ban hét. Biét céc chiéc xe dap cé gid nhap vé bang nhau va s tién 1ai ciia cita
hang thu dudc sau khi ban hét 120 chiéc xe dap 1a 50 triéu dong. Héi gid nhap vé clia mdi
chiéc xe dap 1a bao nhiéu triéu dong?

b) Cho phuong trinh
X —mx+m—3=0

v6i m 13 tham s6. Tim tat ca cdc gid tri cia m dé phuong trinh ¢6 hai nghiém phan biét
x1,Xxp thoa man
2%+ x5 +mx; —8=0.
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PBai 3:

a) Tt mot tAm gd hinh vuéng ABCD c6 canh bang 1 mét, ban Toan lam mot cai ban bang
cach xac dinh cdc diém M,N,P,Q lan luct thudc céc canh AB,BC,CD,DA sao cho MA =
NB = PC = QD 16i c&t tAm gd theo cdc dudng thing MN,NP,PQ,OM. Sau khi cit, san
pham tao ra 1a 1 mat ban c6 dang hinh tit gidc MNPQ va 4 chan ban c6 dang la 4 hinh
tam gidgc AMQ,BNM,CPN,DQP. Tinh d6 dai doan thang MN biét dién tich ti gidc MNPQ

N
bang ) lan dién tich hinh vuong ABCD.

b) Cho tam gidc nhon ABC noi tiép duong tron (0) c6 AB < AC va AE la tia phan gidc
ctia BAC (E € BC). Céc duong cao AM,BN,CP ciia tam gidc ABC cit nhau tai diém H
(M € BC,N € CA,P € AB). Biét AO cit BC tai F va AH cat PN tai K. Chimg minh:

1) PH la tia phén gidc cia MPN.
2) AAKP dong dang véi AAFC.
3) EF.EB<EM.EC.

PBai 4:
Xép ngau nhién 5 ban An, Binh, Tam, Nhién, Phic ngoi trén mot hang ghé dai c6 5 chd ngdi.
Tinh xéc suat ctia bién ¢d D: “An ngoi canh Binh nhung An khong ngdi canh Nhién”,

P’Bai 5:
a) Tim tat ca cdc cap s6 nguyén (x,y) thod man
x2+xy—2y+3 =0.
b) Cho m,n 13 cic s6 nguyén duong thod man
(m—n)(2m+2n—1) = m?.

Chitng minh m —n 14 s6 chinh phuong.
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§2. L&i giai

PBai 1:  Cho bidu thic

~
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voi x>0, x # 1.
a) Rit gon biéu thitc P.

b) Tim tat c& céc gia tri nguyén ciia x dé P nhan gia tri nguyén.

@ Loi giai.

a) Ta co:
P Wrx—1 xy/x+1\ Vx
C\WVa—1 x+l ) x+4
VX
- )= (x— 1}.
(Va1 = (e Va )] Y
VX
— 2. /%
Vi x+4
2x
= Vx>0 1
2004
Vay
R
 x+4
|
b) T cau a) ta co:
P 2x oy 8
x+4 x+4
. 8
Do d6 dé P € Z thi 4 € Z, hay x+4|8 va x > 0. Vay x € {0;4} thi P nguyén.
x
|
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PBai 2:

a) Mot cita hang nhap vé 120 chiéc xe dap. Cita hang treo gid ban méi chiéc xe dap tiang
30% so véi gid ltic nhap ve. Sau khi ban dudce 20 chiéc xe dap, ctta hang treo gid ban méi
giam 20% so véi gid da ban trude dé va véi gid ban méi nay thi 100 chiéc xe dap con lai
da duge ban hét. Biét cac chiée xe dap c¢é gida nhap vé bang nhau va sb tién 1ai cia ciia
hang thu dugc sau khi ban hét 120 chiée xe dap 1a 50 triéu dong. Hoi gid nhap vé ctia mdi
chiéc xe dap 13 bao nhiéu triéu dong?

b) Cho phuong trinh
2

x—mx+m—3=0
v6i m 1a tham sd. Tim tat ca céc gia tri cia m dé phuong trinh c¢6 hai nghiém phan biét
x1,xp thoa man
2x%+x%—|—mx2—8 =0.

@ Loi gidi.
a) Goi gid nhap vé clia mdi chiée xe dap 1a x (triéu dong).

Khi treo gi4d ban lan dau, moi chiéc xe dap dude ban véi gia:
x+30%x=1,3x
Do d6, s6 tien thu dugc khi ban 20 chiéc xe dap dau tién la:
20-1,3x =26x
Sau d6 ctta hang gidam 20% so véi gia ban trude dé, nén gia ban mdéi ctia moi chiée xe dap 1a:
1,3x(1 —20%) = 1,3x.0,8 = 1,04x

Vi 100 chiéc xe dap con lai dudce ban hét véi gid nay nén sb tien thu duge la:

100-1,04x = 104x
Vay tong doanh thu ctia cita hang la:

26x+ 104x = 130x

Téng sb tién von dé nhap 120 chiée xe dap 14 120x
Theo dé bai, tién lai thu dudc 1a 50 triéu dong, nén

130x —120x =50=x =35

Vay gid nhap ve ctia moi chiéc xe dap 1a 5 triéu dong.
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b) Gia stt ton tai m € R thod man yéu cau dé bai, khi d6 theo dinh Iy Vieta ta cé:

X1 +xp2=m
X1 xy=m—3

2x%—|—x%+mx2—8:2x%—l—x%+x%—l—m—3—8
=27 4233 +m—11
=2((x1 +x2)% = 2x1x0) +m— 11
=2(m* —2m+6)+m—11
=2m? —3m+1

Suy ra:

1
Do d6 m € {1;5} thi 2x%+x%+mx2—8 =0.
Thit lai thay phuong trinh x*> — mx +m — 3 ¢6 2 nghiém phéan biét.

1 L s
Do d6o m € {1;5} thod man yéu cau de bai.

Nhan xét. Ta co:

A=m>—4m+12=(m—2)>+8>0

Nén phuong trinh trén luén c6 2 nghiém phan biét.
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PBai 3:

a) Tt mot tAm gd hinh vuéng ABCD c6 canh bang 1 mét, ban Toan lam mot cai ban bang
cach xac dinh cdc diém M,N,P,Q lan luct thudc céc canh AB,BC,CD,DA sao cho MA =
NB = PC = QD 16i c&t tAm gd theo cdc dudng thing MN,NP,PQ,OM. Sau khi cit, san
pham tao ra 1a 1 mat ban c6 dang hinh tit gidc MNPQ va 4 chan ban c6 dang la 4 hinh
tam gidgc AMQ,BNM,CPN,DQP. Tinh d6 dai doan thang MN biét dién tich ti gidc MNPQ

N
bang ) lan dién tich hinh vuong ABCD.

b) Cho tam gidc nhon ABC noi tiép duong tron (0) c6 AB < AC va AE la tia phan gidc
ctia BAC (E € BC). Céc duong cao AM,BN,CP ciia tam gidc ABC cit nhau tai diém H
(M € BC,N € CA,P € AB). Biét AO cit BC tai F va AH cat PN tai K. Chimg minh:

1) PH la tia phén gidc cia MPN.
2) AAKP ~ AAFC.
3) EF.EB<EM.EC.

@ Loi gidi.
a) bat MA=NB=PC = QD =t, ta cé:

1
SMNPQ:1—4'§Z(1—I) =1-2t(1—1).

5 1 2
Ma 1 —2¢(1—1) =3 nén 9> — 9t +2=0suy ra t = 3 hoéct:§.

Do do:
2\? /1\* 5
— a2 —l(Zz Iy Vv
= fiee= () () =
Vay
MN:\/Tgm
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1) Dé dang chiing minh céc ttt gidc BCNP, BUHP 1A cic ti giac noi tiép

Khi d6 HPM = HBM = NBC = NPH do d6 PH 14 tia phan gidc ciia MPN.

2) Ké duong kinh AD ctia duong tron (0). Ta c6 KAP = 90° — ABC = 90° — ADC = FAC
Mat khac do tit gidc BCNP ndi tiép nén APN = ACB hay APK = ACF

nén tit day ta chiing minh duge AAKP ~ AAFC.

3) Vi AE 13 tia phan gidc BAC nén =2 AB
1 a tia phan giac nén — = —
Ta c6 BAM = CAF va BAE = CAE nén ta dugc MAE = FAE hay AE la tia phan giac cia MAF
. EM AM
Tu day ta c¢6 duge ti s0 — = —
EF AF
Goi I 1a hinh chiéu ctia C 1én AD.
N EB EM N AB AM
Bai toan can chiing minh tuwong duong — < —— cling tuong duong can chiing minh — < —
EC — EF AB AM AB.AC AC — AF
Ta d& dang chimg minh duge AABM ~ AADC =TT hay AM =
a dé dang chimg min jc suy ra - =~ hay D
AB-AC
R AB X
Khi d6 ta can chttng minh — < AD hay can chitng minh AF -AD < AC?.

AC — AF
Ma AI-AD = AC? do d6 ta can chiimg minh AF < Al

Ta ¢6 AB < AC Nén ACB < ABC hay ACF < ADC = ACI. Suy ra AF < Al
DAu ” = xay ra khi va chi khi AB = AC.
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FBai 4:
Xép ngau nhién 5 ban An, Binh, Tam, Nhién, Phiic ngoi trén mot hang ghé dai c6 5 chd ngdi.
Tinh x4c suat ctia bién ¢6 D: “An ngdi canh Binh nhung An khéng ngdi canh Nhién”.

@ Loi giai.
Goi khong gian mau 1a cach xép cd 5 ban vao mot hang ghé:

n(Q) =5!=120

Ta dém s6 cach thod man bién c¢6 D: “An ngdi canh Binh nhung An khéng ngdi canh Nhién”

Cach 1:

Xét vi tri cua An:

e An ngbi dau hang hoac cubi hang:

Cé 2 cach chon ghé clia An trong trudng hop nay, khi d6 Binh ngdi canh An thi tu dong Nhién khong
ngdi canh An.

Do d6 sb6 cach xép trong trudng hop nay 1a 2.3! =12

e An ngoi & ghé giira (ghé 2,3,4):

Binh ngdi mét trong 2 ghé canh An nén cé 2 cach.

Nhién khong ngdi mét trong 2 ghé cé canh An nén cé 2 cach.

Hai ban con lai xép vao 2 ghé con lai: 2! = 2 cach.

V3y trudng hop ndy c6 3.2.2.2 = 24 cach. m
Vay s cach thuan Igi I3 24+ 12 = 36. Do dé:

36 3
(D) = 20~ 10
[
Cach 2:
S6 cach An ngbi canh Binh 13 41.2! = 48.
S& cach An ngbi canh Binh va ngdi canh Nhién 13 31.2! = 12 (vi An phai ngdi giita Binh va Nhién).
Do d6 s6 cach thuan lgi 13 48 — 12 = 36. Do dé:
36 3
l
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P’Bai 5:
a) Tim tit ca cac c3p s nguyén (x,y) thod min
x2+xy—2y+3 =0.
b) Cho m,n la céc sb nguyén duong thod man
(m—n)(2m+2n—1) =m.

Chimng minh m —n 13 s6 chinh phuong.

[ LOI GIAL
a) Néux=2suyra7=0 (v8ly). Do d6 x # 2, phuong trinh d3 cho tucong duong:

2

x“+3 7
_ S 2) —
x—2 (x+2) x—2

y:

Do x,y € Z nén ta suy ra

7
3 € Z hay x—2|7, do dé x € {3;1;9;—5}.
x_

Th lai thdy cac c3p sb nguyén (x,y) thod man yéu ciu dé bai la:

(1,4),(3,—-12),(9,—12),(-5,4)

[ |
b) Cach 1:
Hién nhién m > n > 0 khi d6 d3t d = m—n > 0 ta cé:
d(2m+2n—1)=m? (1)
Ta chimg minh g = ged(d,2m+2n—1) = 1, that vy:
gld.(m+n) =m?>—n? )
9 gln
gld2m+2n—1)=m dn—1
n_
g2m+2n—1-2d=4n—1 8
M3t khic néu c|g va c|n thi tir diéu trén ta cé c|[4n—1 nén c|1, hay ged(g,n) = 1.
Ma g|n® nén ta suy ra g = 1 hay ged(d,2m+2n—1) = 1.
Tu day két hop (1) suy ra d ciing 1a s6 chinh phuong hay ta cé dpcm.
[ |
Cach 2:
Hién nhién m > n > 0 khi d6 d3t d =m—n > 0 ta cé:
d(dn+2d —1)=n*42nd +d* = n*—2nd —d*+d =0
Suyra A, =d?>—(d—d*)=2d*>—d. Don€Znén A, =d(2d—1) 1a s6 chinh phuong
M3 gcd(d,2d — 1) = 1 nén ta suy ra d 1a s& chinh phuong hay ta cé dpcm.
[
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