PE SO 11: PE TU LUYEN BOI DUONG HSG CAP HUYEN LOP 8
NAM HOQC: 2023-2024
Thoi gian lam bai 120 phiit
I. Phin tric nghiém (8,0 diém) Chon mét phuong an dung

Ciu 1. Sau khi rit gon biéu thire A=Y ;( L zjvc’ri x#ty, y£0 la:
yo=x" \y =x" y +2xyp+x

A. A=2x(x—y) B. 4=2x*(x+y) C. 4=2x"+2xy D. 4=2x"+x
Cu 2. Xét biéu thic: S = %+%+%+...+12% Ta co:

A. S=3 B.3<S<4 C. s=4,5 D. S=4
Cau3.Choa+b+c=0vaa’+b?+c? = 14. Gia tri cua biéu thire B = a*+b*+ctla:
A .49 B. 98 C.28 D. Mot két qua khac
Céu 4: Nghiém ctia phuong trinh (y+5)(y-5)—(y-2) =-5 1a

A. y=6; B. y=-6; C. y=5; D. y=2.
Ciu 5. S6 nghiém cta phuong trinh —2(z+3)-5=z+4 1a
A z=-1; B. z=1; C.Z=’2; D.z==2
Cau 6. Gia tri a,b sao cho f(x)=ax’+bx’+10x—4chia hét cho da thirc g(x)=x>+x-2la:
A. a=2;b=4 B. a=-2;b=4 C. a=2;b=4 D. a=-2;b=-4

Cau 7. Du khi chia da thitc f(x) cho da thitc x> — x. Biét rang khi chia f(x) cho x; cho x-1
thi cac s6 du lan luot 1a 1 va 2 la:

A.’ x-1 B. x+1 C. 2x-1 D. 2x+1
Cau 8. SO du trong phép chia da thire (x +2)( x +4)( x + 6)( x + 8) + 2014 cho da thic x?
la:
A. 2014 B. 2015 C. 2016 D. 2017

Céu 9. Cho tam giac ABC vuong tai A c6 AH dudng cao. Biét BH = 9cm, CH = 16cm. Do
dai AC la:

A. 20cn B. 25cm C.12 D. Mot s6 khéc
Cau 10. Cho tam giac ABC c6 B +C = 105° va AB + AC\2 =2BC. thi gbc B la:
A. 45° B.60° C. 65° D. 70°

Ciu 11. Cho tir gidc ABCD c¢6 AC=10cm, BD=12cm va goc giita AC va BD bang 30°.
Dién tich tr gidc ABCD la:

A. 36cm?; B. 30cm?; C.25cm?; D. 22cm?
Ciu 12. Cho tam gidc ABC ¢6 AB = 8cm, AC = 7cm va ABC =30",C nhon. Géc CAB
la:
A. 105° B. 115° C. 100° D. 110°

Céu 13: Pé do chiéu cao AC cta mot cot co(nhw hinh vé), ngudi ta cam mot cai coc ED cd
chi€u cao 2 m vudng goc voi mat dat. Dat vi tri quan sat tai B, biét khoang cach BE 1a 1,5 mva
khoang cach AB 1a 9 m.
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Khi dé,chiéu cao AC cua cot cola:
A. 4m B. 6,75m. C.3m D.12m
Cau 14: Mat ctia mot ban cd vua c¢6 dang hinh vuéng véi d§ dai canh 1a 40cm . B9 dai duong
chéo ctia mit ban ¢ vua d6 1a bao nhiéu (1am tron két qua dén hang phan mudi)?
A. 56,6cm
B. 56cm
C. 56,5cm
D. 56,56cm
Cau 15: Mot vat hinh chép tam
cao ctia hinh chdp tam giac déu do.

tich 13 40cm’ va dién tich day 13 15cm?. Tinh chiéu

A. 8m: B. ?cm ; C. %cm ; D. l6cm

Cau 16. Mot nguoi gui 200 triéu vao ngan hang véi l1ai suat hang nam 1a 5%. Vi ban viéc,
nén toi ngay nhan 13i hét nam thir 2, ngudi d6 méi dén ngan hang nhan 13i. Nguoi d6 da
nhan bao nhiéu tién 14i (biét 13i suat mdi nam khong doi)

A. 20tr B. 22tr C. 20,5tr D. 22, 5tr

IL. Phén tu ludn (12,0 diém)
Céu 1(3,5 diém): a. Cho » 13 s6 tu nhién 1é. Ching minh »* —» chia hét cho 24.
b. Tim s6 ty nhién n dé »*+4n+2013 1a mot s6 chinh phuong.

Ciu 2 (3,0 diém):

a. Cho x> +x=1. Tinh gia tri biéu thitc 0 =x° +2x° +2x* +2x° +2x” + 2x +1.

b. Giai phuong trinh sau (x + 1)*(x +2) + (x - 1)’(x - 2) = 12
Ciu 3 (4,5 diém): Cho hinh vuéng 4BcD, Goi E lal diém bét ky trén canh BCC(E khac
B va C),Qua 4 ké Ax vubng goc voi AE, Ax cit CD tal F, trung tuyén Al cla AAEF
cit €D & K, duong thang ké qua E, song song v&i AB cit Al & G

a) Chung minh AE = AF vatu gidc EGFK 1a hinh thoi

b) Ching minh A4KF d6ng dang véi ACAF va AF® = FK.FC

¢) Khi E thay ddi trén BC, chirng minh chu vi cia AEKC khong doi.
Céu 4 (1,0 diém): Cho hai s6 khong am ava b thod méin &*+b>=a+b. Tim gia tri 1én

nhét cua biéu thie: §=—2— +L
a+l b+1
Hét
Can bg coi thi khong gidai thich gi thém.
Ho vaténthisinh: ..., SO b4o danh:.......ovveveeenn
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I. Phan trac nghiém (8,0 diém) Mo6i cau dung 0,5 diem

Cau 1 2 3 4 5 6 7 8 9

Papan | C B B A B A B A A

Cau 11 12 13 14 15 16

Papan | B B D A A C

HUONG DAN

. . 2 4 1 1 r:
Cau 1:Sau khi rat gon bicu thirc 4= il > :( + JVOI x#xy, y#0 la:
y

Y —x Poxt P 42xy+x’

Véi x#+y;y=0 ta co:

A= jxyz:(zl > T2 1 2}
y =x \y —-x Yy +2xy+x

4y :[ 1 L] J
(=0 +x) (-0 +x) (y+x)’
Ao 4xy :[ y+x+y—x j
(=0 +x) \(y—x)(y+x)
4xy ) 2y
(y=X)(y+x) (y—x)(y+x)
P A O k) O .20
(y=x)(y+x) 2y

A=2x(x+y)
Vay x#+y;y=0thi A =2x(x +y)
Cau 2: Xét biéu thic: S = %+§+23—2+...+ 12?;,912
Loi gidi
e 24 3 4 1992 2 1 3 1 1991 1)
Ta co: 28—§+E+§+?...+W:4+ 54‘5 + ?4‘? +...+ —2990 +_21990 =

1 2 3 1991 1992 1992 1 1 1 _
70 21+22 +""'_219904_21991 _21991 ? ? W_

Ching minh rang S < 4

1 1989
1 1992 1 1{2) 1 1992 1 (1)}
=3—+5- =3—+5- + —(—] =

2+ 21991+2_2' 1_1 - 5 1991 5 5
2
1990
S=4—%—(%j <4 hay S<4



Cau3.Choa+b+c=0vaa’l+b*+c*=14
Tinh gia trj cta biéu thirc B = a*+ b*+ ¢*

Ta co: 14° =(a® +b> +¢*

=196=a* +b* +¢* +2a’b* +24°c* +2¢°b?

< at +bt+et =196 —2(azc2 +a’b? +b2cz)

Laico:atbtc=0 = (a+b+c) =0
=a’ +b*> +c” +2ab+2ac+2bc=0 = ab+ac+bc=-7
= (ab+ac+bc)’ =49
=a’b* +a’c’ +b’c® +2ab’c+2bc’a+2ca’b =49
= a’b® +a’c* +b°c® +2abc(a+b+c)=49

Do d6 : = a’b* +a’c* +b*c* =49
=B=a*+b*c*=196-2.49 = 98

_ ) 3Ix—2 _ x
Cau 4. Tap nghiém cua bat phuong trinh 2 5 +0,81a:
Giai
208

Xét bat phuong trinh

< bx—4>5x+8
<< bx—5x=>24+8

=S x=12
Cau 5. S6 nghiém ctia phuong trinh x? —3x+2+|x—1| =0 la:
x*=3x+2+|x—1|=0 (1)
+Néu x>1: (1) & (x—1)° =0 < x=1 (thoa min diéu kién x>1).
+Néu x<1: (1) ©x* —4x+3=0x"—x-3(x-1)=0<(x-1)(x-3)=0
< x=1; x=3 (ca hai déu khong bé hon 1, nén bi loai)
Vay: Phuong trinh (1) c6 mot nghiém duy nhatla x=1.
Céu 6. Tim a,b sao cho f(x)=ax’+bx’+10x—4chia hét cho da thuc
g(x) =x"+x-2
Taco: g(x)=x"+x-2=(x—1)(x+2) Vi f(x)=ax’ +bx’ +10x —4 chia hét cho da
thirc g(x)=x"+x-2
Nén ton tai mot da thirc q(x) sao cho f(x)=g(x).q(x)
—ax’ +bx” +10x —4=(x+2).(x-1).q(x)
Véi x=1—atb+6=0 — b=-a-6(1)
Véi x=-2—2a-b+6=0(2)
Thay (1) vao (2) . Tacd : a=2 va b=4
Cau 7. Tim phén du khi chia da thic f(x) cho da thitc x* - x



Biét rang khi chia f(x) cho x; cho x-1 thi cdc s6 du 1an luot 1a 1 va 2.
Theo dinh 1y Be zout ta c¢6 f(0)=1; f(1) =2
Vi x* — x = x(x-1) ¢6 bac 1a 2 nén du trong phép chia f(x) cho x> — x ¢6 bac khong qua 1
Giastrdular(x)=ax + b taco
fx)=x x-I)gx)+ax+b (1)
Thay x =0 vao (1) ta dugc f(0) =b =1
Thay x =1 vao (1) ta dugc f(1) = a+b =2
=>a=b =1
Vay du can tim 1a x+1
Cau 8.
Tim s6 du trong phép chia da thic (x + 2)( x + 4)( x + 6)( x + 8) + 2014 cho da thic x?

Dit A = (x + 2)(x + 4)(x + 6)(x + 8) + 2029=(x> + 10x + 16)(x> + 10x + 24) + 2029

Pt x2 + 10x + 21 = tSuy ra A = (t - 5)(t + 3) + 2029 =  — 2t — 15 + 2029 = 2 - 2t + 2014
Vay du cta phép chia A cho x> + 10x + 21 14 2014
+10x +21.

Cau 9. Cho tam ’giéc ABC Vuéng tai A co AH du’(‘mg cao. Biét BH = 9cm, CH = 16cm.
Tinh AH; AC; s6 do goc ABC (s0 do gbc lam tron dén do)

Giai

Xét AABC vuong tai A, AH duodng cao

Ta c6: AH* = BH - HC (Hé thirc lugng)
AH* =9-16=144
= AH = 12(cm) (0.5d)
Ta cé: BC = BH + HC (H thudc canh BC)
BC=9+16=25(cm)
Ta c6: AC* = HC- BC (H¢ thuc lugng)
AC* =16-25=400= AC =20(cm) (0.25d)
Taco: SindBC=4C 2024 ypc~sy (0.25d)
BC 25 5
Ciu 10.Cho tam gidc ABC ¢c6 B + C = 105° va AB + ACV2 =2BC. Tinh B va C
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Trén tia BC 14y diém D sao cho DAB =30° .
Tu GT suy ra:

A =180 — (B-C) =75°

Do d6 D ndm trén canh BC va DAC =75° —30° =45°.

Ké BE L AD,CF L AD (E;F € AD)

Ta c6 AB = 2BE ( canh dbi dién véi goc 30° trong tam giac vuéng) va AC = \/5 CF ( canh huyén trong
tam giac vuong can)

Do d6 AB + AC~/2 =2BC ¢ 2BE +2CF =2BC

<=>BE + CF =BC <~ BE + CF=BD + CD

Ma BE < BD va CF < CD nén xay ra dang thirc trén khi va chi khi E,F tring D. Tirc 1a AD L BC.

T do B=90° —30°=60"; C=90° —45° =45’

Cau 11. Cho tr gidc ABCD c6 AC=10cm, BD=12cm va géc giita AC va BD bang 30°. Dién tich tir giac
ABCD la: 30cm?*(Boi dudong HSG todn Hinh hoc 8 Trang 135)

Cau 12.Cho tam gidc ABC c6 AB = 8cm, AC = 7em va ABC =30°,C nhon. Tinh canh va cac goc con
lai cua tam giéc.

B 30°
H Cc

K¢ AH L BC (H thu¢c BC),
Xét AABH vuodng tai Hco AH=AB . sin B = 8 . 5in30° = 4(cm)
HB = AB . cosB = 8 . cos 30° = 4+/3 (cm)

Trong tam giadc vudong ACH ta c6
+/ HC = VAC? — AH? =7> —4> =33 (cm)
Do d6 BC =BH + HC =43 + /33 = 12,673cm

+SinC = ;:C:35° +¢6 CAB=180"-30"-35"=115"




Cau 13. Cho tam gidc ABC, trung tuyén AM. Qua diém D thudc canh BC, vé dudng
thing song song véi AM, cit AB, ACtai Eva F

a) Chitng minh DE + DF khong d6i khi D di dong trén BC

b) Qua A vé dudng thing song song v6i BC, cit FE tai K. Chting minh riing K 13 trung
di€ém cia FE

K A
E
B P M C
Gidi
a)DE// AM = 25 - BD e BD v (1)
AM BM BM
DF//AM = 2E =D e D v = 2 am ()
AM CM CM BM
Tw (1) va (2) suy ra
DE+DF= 22 am+ 2 Am = (@ + C—Dj.AMZ BC AM=2am khong d6i
BM BM BM BM BM
b) AK // BC suy ra AFKA = AAMC (g.g) = —= = XA (3,
y &8 AM CM
EK KA EK KA EK KA EK KA EK KA
_ === = (2)

ED BD ED+EK BD+KA KD BD+DM AM BM _AM CM

(Vi CM = BM)

. . FK EK R e

Tu (1) va (2) suyra —=— = FK =EK hay K 1a trung di€m cua FE
AM AM



Cau 14. Cho hinh binh hanh ABCD c¢6 duong chéo AC 16n hon duong chéo BD. Goi E, F lan
lrot 13 hinh chiéu cua B va D xubng dudng thing AC. Goi H va K lan luot 13 hinh chiéu ctua C
xudng duong thing AB va AD.

a) Tu giac BEDF la hinh gi ? Hay chimg minh diéu d6 ?

b) Chimg minh rang : CH.CD = CB.CK

¢) Chung minh rang : AB.AH + AD.AK = AC?.

HD Giai

a/ BE L ACva DFL AC = BE//DF (1) A B H
ABEC = ADFA (2A vudng 2 canh huyén bang nhau va
Z/ACB = ZCAD) =BE=DF

=>» Vay BEDF la hinh binh hanh
b/ Trong H.binh hanh ABCD, AB//CD va

CB//AD = CK_LAD thi CK1BC D
ZHCB = ZKCD vi 2 goc déu hop voi ZBCD thanh goc
vudong =ACHB ~ ACKD
= CH/CB = CK/CD = CH.CD = CB.CK (dpcm) K
¢/ Trong Avudng KCA c6: AC? = AK? + CK? (1)

Trong Avudng HCA c6: AC?= AH?>+CH? (2)
CK 14 dudng cao ctia ACAD = CK? = AD.AK (hinh chiéu ctia 2 canh) [*]
CH 1a duong cao ciia ACAB = CH? = AB.AH (hinh chiéu ctia 2 canh) [**]
Thay [*] va [**] vao (1) va (2) r6i cong (1) v6i (2) = PPCM

9]

Cau 15. Cho tir giac ABCD, goi E, F, G, H lan luot 13 trung diém ca AB, BC, CD va AD . O la diém nim
trong tr giac . Goi M, N, P va Q lan luot 1a diém d6i ximg voi O qua cac diém E, F, G, H. CMR: T giac
MNPQ Ia hinh binh hanh .

Huréng dan
Ta thay EF//MN va EF=1/2MN (theo tinh chat dudng trung
binh)
EF//AC va EF=1/2AC (theo tinh chat duong trung binh)
= MN//AC va MN=AC (1)
Tuong ty GH/PQ va GH=1/2PQ (theo tinh chit duong
trung binh)
GH//AC va GH=1/2AC (theo tinh chat duong trung binh)
= QP=AC va PQ=1/2AC (2)
Tu (1) va (2) suy ra MN//PQ va MN=PQ. Nén tir giac
MNPQ la hinh binh hanh
Céu 16.S6 tao ctua An, Binh va Chi 1a nhu nhau. An cho di 17 qua, Binh cho di 19 qua thi lac nay sé tao

ctia Chi gap 5 1an tong s tdo con lai ciia An va Binh. Hoi lic ddu mdi ban c¢6 bao nhiéu qua tao?

Bai giai:

Néu coi s6 tdo ctia Chi gdm 5 phan thi téng sb tao ctia An va Binh 13 10 phan. Sb tio ma An va Binh da
chodila: 17 + 19 =36 (qua)

Vi s6 tao ctia Chi gip 5 1an tong sb tao con lai cia An va Binh nén s tao con lai ctia hai ban gém 1 phan.
Nhu vay An va Binh di cho di s6 phan 14 : 10 - 1 =9 (phan) Vay s tio cta Chi 1a : (36 : 9) x 5 =20 (qua)
Vi ba ban ¢6 s tio bang nhau nén mdi ban lac dau ¢ 20 qua.

IL. Phan tu luan (12,0 diém)

Cau 1 (3,5 diém): a.Cho » 1a sd ty nhién 1é. Chitng minh »* —n chia hét cho 24.

b.Tim s6 ty nhién n dé n* +4n+2013 1a mot s6 chinh phuong.
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a.Tacd n’—n=n(n—-1)(n+1)

Vi n—1; n; n+1 1a ba sd tu nhién lién tiép nén c6 mot trong ba s6 d6 chia hét

cho 3. Do d6 (n’—n)3 (1)

Vi n 1a s6 ty nhién 1é nén n—1 va n+1 1a hai s6 ty nhi€n chan lién tiép. Do d6

(n=1)(n+1):8= (n3 —n)fS (2)

Vi 3 va 8 1a hai s0 nguyén t6 cung nhau nén két hgp vai (1), (2) suy ra

(n* —n):24 (dpcm)

b.+ Gia st n* +4n+2013= mz,(m € N)

+Suy ra (n+2)° +2009 =m* < m* —(n+2)" =2009
<:>(m+n+2)(m—n—2):2009

+ Mat khac 2009 =2009.1=287.7=49.41 va m+n+2>m—n—2nén cod cac
truong hop sau xay ra:

e THI: m+n+2:2009<::> m =1005
m—-n—-2=1 n=1002
m+n+2=287 m =147

e THI: &
m—-n-2=7 n=138
m+n+2=49 m =45

e TH3: =
m—-n—-2=41 n=2

Vay cac s6 can tim 1a: 1002; 138; 2.

Ciu 2 (3,0 diém): a.Cho x> +x=1. Tinh gié tri biéu thitc O =x° +2x° +2x* +2x° +2x> + 2x +1.
Ta cod Q:xz(x4+2x3+x2)+(x4+2x3+x2)+x2+x+x+1

:xz(x2+x)2+(x2+x)2+x+2
=x’+x+3=4
Vay 0=4
b.Giai phuong trinh sau (x + 1)’ (x +2) + (x — 1)’(x - 2) = 12 ..o 2x3 +10x =12
SxX+5x-6=0x-1D)+GBx-5) oEx-DE*+x+6)=0
x=1
x-1=0 ) L Vi +12230A hiém)
= = SX = i|x+ =| +—=0 v0nghiém
x> +x+6=0 erl +2:0 2 4 S
2 4
Vay phuong trinh c6 tdp nghiém S={1}

Ciu 3 (4,5 diém):

Cho hinh vuéng 4BcD, Goi E 1a 1 diém y B
bat ky trén canh BCC(E khac B va C),




Qua 4 ké Ar vudng goc vGi AE, Ax cat
CD tai F, trung tuyén A/ cla AAEF cat
cD & K, duong thiang ké qua E, song
song vGi AB cit Al & G

a) Chung minh AE=A4F va ti gidc EGFK
12 hinh thoi

b) Ching minh A4KF dong dang véi
ACAF va AF* =FK.FC

¢) Khi E thay ddi trén BC, chimg minh

chu vi cia AEKC khong doi.

Loi giai
a) Xét AABE vuoOng tai B va AADF vudng tai D cO: AB=AD
BAE = CAF = AABE = AADF
— AE = AF Vi AE=AF va AI 1a duong trung tuyén clla AAEF = Al | EF
Hai AIEG vuong tai I va AIFK vuong tai I ¢O: IEG = IFK; IE = IF
Nén AIEG = AIFK = EG=FK
TG gidc EGFK c6 hai canh d6i EG va FK song song va bang nhau nén 13 hinh binh
hanh.
Hinh binh hanh EGFK c¢6 hai duong chéo GK va EF vudng gbéc nén 1a hinh thoi

b) Xét AUKF va ACAF cO AFK =CFA,

KAF = ACF = 45" = AAKF ~ ACAF(g.g) = % = % & AF* =FK.FC

c) Theo cau a ta cO AABE = AADF = EB=FD, t giac EGFK 1a hinh thoi nén EK = KF
Do d6 chu vi AEKC 1a: C,,. = EK + KC+CE = CF +CE = CD+ DF + CE =2CD (khong d6i).

Céu 4 (1,0 diém): Cho hai s6 khong am ava b thoa man @® +b> =a-+b. Tim gié tri 16n nhét cua
bicu thirc:

S:L_}_L
a+l b+l

+Tacd a*>+122a;p*> +122b=a’* +b*+2>2a+2b=a+b<2 0.25
, . L1 . A .11 4

+ Chtirng minh dugc véi hai s6 duong x,y thi —+—2 0.25
X 4 x+y
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tDods s=2- 4+ L Jcp 4 o 0.25
a+1l b+1 a+1+b+1

+ K&t luan: GTLN cua S 1a 1, dat duoc khi a=b=1. 0.25

Hét
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