Nguyén Cong Loi Trwong THCS Thi Tran Quy Hop

PE THI HQC SINH GIOI MON TOAN 9 TINH QUANG TRI
Nim hoc 2018 — 2019

Cau 1 (4.0 diém). Cho biéu thic a = \/4 +10+2V5 + \/4 —\10+2V5

a) Chirng minh a 12 nghiém ctia phuong trinh a® —2a —4 = 0.

4 3 2
e 2 —4a” +a° +6a+4
b) Tinh gia tri cuia bi€u thuc T = & a ra a .

a® —2a+12
Céu 2 (4.0 diém).
x*+y' =8
a) Giai h¢ phuong trinh
X+y+2xy =2

b) Giai phuong trinh (x + 1)(x + 2)(x + 3)2 (x + 4)(x + 5) = 360

Céu 3 (4.0 diém).
a) Cho a, b, ¢ 1a cac s thuc bat ki. Chimg minh ring a® + b”> + ¢® > ab + be + ca .

b) Cho a, b, ¢ 1a cac s6 thuc thdaman a > 1;b > 1;¢ > 1 va ab + be + ca = 9 . Tim gi4 tri 16n nhét va gia tri

nho nhét cia biéu thic P = a” + b? + 2.

Céu 4 (6.0 diém).
Cho tam giac ABC vuong tai A (AC < AB) . Goi H 1 hinh chiéu cua A trén BC va D 1a diém nam trén
doan AH (D khac A va H). Pudng thing BD cit dudng tron tim C ban kinh CA tai E va F (F nam giita B va D).

o —

Goi M la diém nam trén doan thang AB sao cho ACF = 2BFM va N la giao diém ctia MF véi AH.

a) Ching minh raing BH.BC = BEBF va tir giac EFHC n6i tiép duong tron.

b) Chirg minh rang HD 1a phéan giac ciia goc EHF .
¢) Chirng minh ring F 1 trung diém cuia doan thang MN.

Cau 5 (2.0 diém).

2 2
s .k A . ~ a C 2c , . 3 s oA, A 1
Cho a, b, ¢ la cac s6 nguyén thoa man — i e——— . Chuing minh rang be 1a mét s6 chinh
a”+b” a‘+c¢ b+c

phuong.
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Ciu 1 (4.0 diém). Cho biéu thirc a = \/4 10+ 245 + \/4 —\10+2V5

a) Chirng minh a la nghiém ctia phuong trinh a® —2a -4 =0.

Loi gidi
Tir a =\/4+\/10+2\/3 +\/4—\/10+2\/3 nén d& thiy a > 0. Tir d6 ta duoc

a2=4+\/10+2J3+4—\/10+2\/3+2\/(4+\/10+2\/3)(4—\/10+2\/3j
—8+2\/ 10+2\f) 8+2V6-25 =8 +5-2v5 +1

:8+21/ - —8+2 )=6+2f=5+2£+1=(\/3+1)2

2
Do a >0 néntlr a’ = ( 1) ta suy ra dugc a = \/g + 1. Thay vao phuong trinh a® —2a —4 = 0 ta dugc

dang thirc 6 + 2\/3 - ( 5+ 1) 4 = (0 dang. Do d6 a la nghiém cta phuong trinh da cho trén.

a'—4a’*+a’+6a+4

b) Tinh gié tri ctia biéu thirc T = ;
a” —2a+12

Loi giai

Dé ¥ rang a la nghiém cua phuong trinh a’ —2a — 4 = 0. Do d6 ta bién d6i biéu thirc T nhu sau

at —4a° +a2 +6a + 4 aQ(aQ—2a—4)—2a(a2—2a—4)+(a2—2a—4)+8 8 1

T= ; - ‘ _°_2
a’ —2a+12 a’—2a—-4+16 16
Céu 2 (4.0 diém).
x4+ y3 =8
a) Giai h¢ phuong trinh
X+y+2xy =2
Loi giai

Bién ddi phuong trinh trén ta duoc

x'+y’ =8 - (x+y)3—3xy(x+y):8® 2(x+y)3+3(x+y—2)(x+y)=16
2(Xy—1)=x+y Xy=2—(x+y) 2xy=2—(x+y)

2(X+y) +3(X+y) —6(X+y)=16<:> (x+y—2)[2(x+y)2+7(X+y)+8}=0
X+y=2-2xy X+y=2-2xy

D@ thay 2(X+y) +7(x+y)+8 > 0 nén tr h¢ phuong trinh trén ta dugc
X+y=2 x+y=2 x=0y=2
< <
X+y=2-2xy xy =0 x=2y=0

Vay h¢ phuong trinh c6 cac nghiém la (X; y) = (O; 2) , (2; O) .
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b) Giai phuong trinh (X + 1)(}( + 2)(}( + 3)2 (X + 4)(X + 5) = 360.

Loi giai

Phuong trinh da cho duoc viét lai thanh (x2 +6x + 5)(}(2 +6x + 9)(x2 +6x + 8) = 360.
Dit t = x° + 6x + 5, khi d6 phwong trinh trén dugc viét lai thanh
6(t+3)(t+4) =360 <t + 7t +12t =360 = 0 < (£ = 5)(* + 126+ 72) = 0
D@ thay t* + 12t + 72 = (t + 6)2 + 36 > 0 nén tir phuong trinh trén ta dugc
t—5:O<:>t=5<:>x2+6X+5=5<:>xe{—6;()}
Vay phuong trinh d4 cho c6 tap nghiémla S = {—6; 0} .

Cau 3 (4.0 diém).

a) Cho a, b, ¢ 1a cac s thuc bat ki. Chimg minh ring a® + b” + ¢® > ab + be + ca .

Loi gidi
Véia, b, ¢ 1a cac sb thuc bét ki ta ludn co
2 2 2
(a—b) +(b—c) +(c—a) >0« a’—2ab+b>+b*=2bc+c’ +c? —2ca+a’ >0
sa’+b’+c?—ab—-bc—ca>0< a’+b>+c¢> >ab+bc+ca

Viy bét ding thire duoc chimg minh. Déng thirc xdy rakhi vachikhi a =b =c.

b) Cho a, b, ¢ 1a céc s6 thyc thoamin a > 1;b > 1;¢ > 1 va ab + be + ca = 9 . Tim gié trj 16n nhét va gi4 tri nho nht

ctiabiéu thac P = a”> + b® + 2.

Loi gidi
+ Ap dung bét ding thiic tréntacé P =a” + b> + ¢ >ab+bc+ca =9.
Do d6 gid tri nho nhét ctia P 149, dat duoc tai a = b = ¢ = v/3 .
+ Khong mat tinh tong quatta giast 1 <c<b <a.
Khi d6 tir gia thiéttacé 9 = ab + bc + ca > a + 1+ a haytadugc a < 4.
Cingtr 1 <c<b<a vakéthopvdi ab+bc+ca =9 taco
(a—b)(b—c) >0 < ab—-b’—ca+bc>0< b’ +ca<ab+hbc

2 2 2 2 2 2 2 2 2
Sa‘+b +cf<a*+c¢c +ab+bec—-ca<=a’+b +c¢ S(a—c) +9

5 2 2
béylataco1<a <4 vac=>1néntacod (a—c) S(4—1) =9.Do vay tadugc P < 18.
Diu bang xdy rakhi vachikhia = 4;b=c=1.

Vay gié tri 16n nhat cua P 13 18, dat dugc tai a = 4;b = ¢ = 1 hoc cac hoan vi.

Cau 4 (6.0 diém). Cho tam giac ABC vudng tai A (AC < AB) . Goi H 12 hinh chiéu ciia A trén BC va D 1a

diém nam trén doan AH (D khéc A va H). Puong thing BD cit duong tron tim C ban kinh CA tai E va F (F nim

giita B va D). Goi M 1a diém nam trén doan thiang AB sao cho ACF = 2BFM va N 1 giao diém ciia MF v&i
AH.
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Loi giai

P

a) Chirng minh BH.BC = BEBF va tir giac EFHC ndi tiép dwong tron.

Do AB vudng goc v6i AC nén AB 1a tiép tuyén tai A voi duong tron (C; CA). Khi d6 dé thiy AEF = BAF

nén suy ra hai tam giac BAF va BEA dong dang véi nhau, do d6 % = % hay ta duoc BA* = BEBF .

Trong tam giac ABC vuéng tai A c6 duong cao AH nén AB* = BK.BC . Két hop hai két qua d6 ta suy ra duoc
BH.BC = BEBF.

Cing tr BH.BC = BE.BF ta dugc % = E—g nén suy ra hai tam giac BHF va BEC dong dang v6i nhau. Do

d6 ta dugc BHF = BEC nén tir giac EFHC n6i tiép duong tron.
b) Chirng minh HD la phéin giac cia géc EHF .
Do tir gisc EFHC néi tiép duong tron nén ta c6 BHF = CEF = EFC = EHC . Lai ¢6 AH vudng goc v6i BC

— -

nén suy ra AHE = AHF hay HA 13 phén giac cua goc EHF
¢) Chirng minh F 12 trung diém ciia doan thing MN.

Goi P 1a giao diém thtr hai ciia AH vé6i duong tron (C; CA), khi d6 d& ching minh dugc BP cing 2 tiép tuyén

—_

vGi duong tron (C; CA). Ta c6 2BFM = ACF = 2AEF hay ta dugc BFM = AEF nén suy ra MN song song

v6i AE. Bén day ta suy ra dugc ANM = PAE , mit khac ta lai c6 PAM = PEA nén hai tam gidc AMN va

EPA ddng dang voi nhau. Ta di ¢6 tr giac EFHC ndi tiép duong tron va HA 14 phéan giac ciia goc EHF nén ta
c6 NFA =180° - FAE = FPE = %FCE = %FHE = EHA . Két hop voi ANM = HAE ta suy ra duoc hai

MN AN NF 2NF

tam gidc ANF va EAH ddng dang v6i nhau. Pén day ta co duoc = = =
AP AE AH AP

nén suy ra

MN = 2NF hay F la trung diém ctia MN.
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2 2

. . a C 2c L )

Céu 5 (2.0 diém). Cho a, b, ¢ la cac s6 nguyén thoa man ———+ ——— = . Chtimg minh rang bc la
a~+b” a’+c¢ b+c
moét s6 chinh phuong.
Loi giai
. a’ c’ 2c f Cx
Tu gid thi€t ——+——— = ta suy ra dugc (b + c) (aQ + bz)(a2 + 02) . Khi d6 ta c6 bién doi gia
a“+b” ¢ +a° b+c
thiét nhu sau
a’ ¢’ 2c a’ c ¢’ c

a’ + b’ c2+a2:b+c<:>a2+b2 b+c ¢ +a®> b+c
a2(b+c)—c(a2+b2) cz(b+c)—c(c2+a2)

(b+c)(a2+b2) " (b+c)(a2+cz)

=0

b(a2 - bc) C(bC —aZ) a’ —bc b c _
(:)(b+c)(a2erQ)Jr(bJrc)(az+(:2):Oc> b+c (a2+b2_a2+02j_0
a2 — be b(a2+02)—c(a2+b2)_0 a? — be aQ(b—c)—bc(b—c)_O
bre T (aabv)(aec)  bre (aap)(aiec)

(a2 —bc)2 (b—c) _
(b+c)(au2 +b2)(a2+02)

+Khi a® —bc = 0 < be = a” nén be 1a mot s6 chinh phuong.
+Khi b—c =0 < b =c nén bc ciing 1 mot s6 chinh phuong.

=

Loi gidi trén chi mang tinh tham khdo, khong phai la dap an chinh cia dé thi. Néu co gl sai s6t mong
dwoc théong cim va gép y. Néu ban doc cé nhitng gop ¥ xin dwoc chia sé vé email:
nguyenkhanhdatchi@gmail.com
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