PE SO 10: PE TU LUYEN BOI DUONG HSG CAP HUYEN LOP 8
NAM HOQC: 2023-2024
Thoi gian lim bai 120 phiit
I. Phin tric nghiém (8,0 diém) Chon mét phuong an dung

Cau 1. Sau khi rat gon biéu thicc P = [ I _ 2x j : (1 _ Q_Xj véi x %1 la:
x-1 x> +x-x2 -1 x? +1
A. P:_—l B. p:L C. p:L D. p:__l
x—1 x—1 x+1 1+x
" Ces , N 1 1 1 1 N
Cau 2. Cho hai biéu thic AvaB: A= 124 + + +..+ va
1.1985 2.1986 3.1987 16.2000
1 1 1 1 ,
= + + +...+ . Taco:
1.17 2.18 3.19 1984.2000
A. A>B B. A<B C. A=B D. A=2B
Ciu 3. Cho 2x*+2y? = 5xy va 0<x <y. Gidtricua E = ) an
X=y
A. -1 B.-2 C.-3 D.1

Cau 4.M06t hop co 10 tam thé cung loai dugc danh s6 tir 5 dén 14.Ban Hoa léy ra ngﬁu nhién 1 thé
tor hop. Xac suét thuc nghiém cua bién ¢d “Chon ra thé ghi $6 hop $6” 1a:

A. 0,6 B. 0,7 C. 0,8 D.0,5

Céu 5. S6 nghiém ctia phuong trinh |x—2010[+|x—2012|+|x—2014| =2 la:

A.0 B.1 C.2 D.3
Cau 6. Pa thte du khi chia x + x> + x° + x*’ cho x> — 1 la:
A. -4x-1 B. -4x C. 4x-1 D. 4x

Cau 7. Cho da thic: P(x) =x° + ax* + bx® + cx> + dx + e . Biét P(1) = 1; P(2) =4; P(3) =9 ; P(4)=16;
P(5) =25. Gia tri P(6) 1a:
A. 156 B. 36 C. 128 D. Két qua khac

Cau 8. Cé4c s6 nguyén a va b dé da thitc A(x) = x* —3x’ +ax+b chia hét cho da thitc B(x)=x" -3x+4
la:

A.a=12;b=16 B.a=-12;b=-16 C.a=-12;b=16 D.a=12;b=-16
Cau 9. Cho tam giac ABC , AD la duong phan giac trong cua goc A (D € BC). Ta c6:

A. AD>=AB.BD - AC.DC C. AD?=AB. BD- AB. DC

B. AD?=AB.AC-DB.DC D. AD’=DC. AC - DB. AB

Cau 10. Cho hinh binh hanh ABCD, trén canh AB va CD lan lugt ldy céc diém M, K sao cho AM = CK.
Lay diém P nam trén canh AD (P#A ;P # D). Noi PB, PC cat MK tai E, F. Ta co:

A Spee =S e Sokr B S = SmuetSokr © Sper =S S cxr D Sprr =Sy *Sexr

Céu 11. Dién tich ctia tam giac vudng c6 chu vi 72cm , hiéu giita duong trung tuyén va dudng cao tng
v6i canh huyén bang 7cm la:

A. 116cm? B. 121cm? C. 136cm? D. 144cm?
Cau 12. Tam gidc ABC c6 BC = 40cm, phan gidc AD dai 45cm,dudng cao AH dai 36ecm. Do dai DC la:
A. 15cm B. 20cm C.25cm D. 30cm
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Cau 13: Bong 4K cua mdt ¢ot dién MK trén mat dat dai 6 m (nhw hinh vé). Cung luc d6 mdt cot
den giao thong DE cao 3 m cd bong AEdai 2 m.

Khi dé,chiéu cao cua cot dién MK 1a:

A. lm B. 4m. C.9m D. 6m

Ciu 14: Hinh v& bén mo ta mot 6 ludi mat cdo cod dang hinh thoi v6i do dai hai duong chéo la
45mm va 90mm . DO dai canh 6 ludi mat cdo d6 1a bao nhiéu (két qua 1am tron dén hang don vi)

A. 50mm : .

B. 45mm <> .

C. 68mm :

D. 71mm

Céu 15: Mot kho chira c6 dang hinh chop tam giac déu véi do dai canh day 1a 12m va chiéu cao 1a
8m (hinh bén dudi). Ngudi ta mudn son phi bén ngoai ca ba mit xung quanh ctia kho chira d6 va
khong son phi phan 1am ctra ¢6 dién tich 1a 5m?. Biét ring cr mdi mét vudng son can tra 30 000dong.
Can phai tra bao nhiéu tién dé hoan thanh viéc son phii d6?

A. 4170000d6ng; B. 1440000d6ng; C. 4320000dong ; D.2880000 dong
Cau 16. Mot nguoi gui tiét kiém 10 triéu dong vao ngan hang voi lai spét 0,6% mot thang. Nguoi do rut
1ai déu dan moi thang. Hoi sau mot nam ngudi dé dugc bao nhiéu tién gom ca von va 1ai?
A. 10tri¢u 600 nghin ~ B. 10triéu 120 nghin C. 10triéu 720 nghin D. 11tri¢u 200 nghin
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II. Phén tu luan (12,0 diém)
Cau 1 (3,5 diém):
a. Chimg minh rang néu tong cua hai sb nguyén chia hét cho 3 thi tong cac lap
phuong cua chung chia hét cho 3.
b. Tim nghiém nguyén duong ctia phuong trinh: 3x* + 10xy + 8y* = 96
Céu 2 (3,0 diém):
a.Cho a,b,c doi mot khac nhau,thta man ab+ac+bc =1.

(a+b)*(b+c)’(c+a)’
(+a*)1+6>f1+¢?)

Tinh gia tri clia biéu thic:A =

b. Cho da thirc : P(x) =x* +ax? +bx + ¢
Xac dinh a, b, ¢ dé da thuc : P(x) = x* + ax® + bx + ¢ chia hét cho (x -1y
Cau 3 (4,5 diem): Cho tam giac ABC nhon c6 cac duong cao AD, BE, CF cat nhau tai H.
HD HE+HF

a. Tinh tong: +
AD BE CF

b. Ching minh: BH.BE + CH.CF = BC*
c. Chtng minh: H cach déu ba canh tam giac DEF.
d. Trén cac doan HB,HC lay cac diém M,N tiy ¥ sao cho HM = CN.
Chtng minh dudng trung truc cia doan MN ludn di qua mot diém cb dinh.
Cau4 (1,0 diém): Choa,b,cla3 canh cua mdt tam giac . Chirng minh réng :

A=a+b+cz3
b+c—a a+c-b a+b-c

—-Hét---




DPAP AN VA HUONG DAN CHAM

I. Phén tric nghiém (8,0 diém) Mdi cau dung 0,5 diém

Cau 1 2 3 4 5 6

Papan | B C C C B B

Cau 11 12 13 14 15 16

Papan | D C C A A C

HUONG DAN
Cau 1: Cho biéuthac A= [~ 2 )[1_ =
x—1 x+x—-x" -1 x +1

Tim diéu kién x4c dinh va rat gon biéu thirc 4. PKXD: x# 1

Rut gon dugc A = —1
x—1
Cau 2. So sanh hai biéu thiic A va B:

A=124 ! + I + ! +...+ !
1.1985 2.1986 3.1987 16.2000

_ ! + ! + ! .t :
1.17 2.18 3.19 1984.2000

Loi gidi

Taco: A= 124 (1 1 +1 I _|.1 1 +L_Lj:

- —— —— -
1985 2 1986 3 1987 16 2000

1 1 1 1 1 1
—. ||l 1+=+ = || ==ttt
16 K 2 16} (1985 1986 ZOOOH

Cc‘)nBzi. l—i+l—L+...+L—L =L. 1+l+
16 17 2 18 1984 2000 16 2

1984

1 1 1 1 1 1
— || 1+=+. = |- + +...+
16[( 2 16) (1985 1986 2000)}

Vay A=B
X+y
x—y

Cau 3. Cho 2x*+2y? = 5xy va 0< x <y. Tinh gi4 tri ctia E =

2x% 42y =5xy < 2x° +2y2—5xy:O<:>(x—2y)(2x—y):0

x=2y(loai) _ xX+2x N
=1 = FE= =-3
[yfzx x—2x
A g A \ 1 - SX
Cau 4. Giai bat phuong trinh: " >1
x J—

1 11 1
+— || —=+—+.+—— || =
1984j (17 18 2000)}

1 1 1 11 111 1 1 1
— || l+=+t—= |+ =+ —+F—————— m— || —+ .+ ——
16 K 2 16) (17 18 1984 17 18 1984) [1985 2000)}



—5x

Xét higu : F-120 (0 (dkex#1)

0 < 1-5x—x+1 50 o 2(1-3x) >0
x—1 x—1

R %Sx<l Cau 5.

86 nghiém ctia phuong trinh |x—2010]+|x—2012]+ 1 — 2014 =2

Taco |[x—2010/+|x—2012|+|x—2014| > |x—2010+2014 — x|+ |x—2012| > 2 (¥)
Ma |x—2010|+|x—2012|+|x—2014| =2 nén (*) xay ra dau “="
x—=2012=0

Suy ra: = x=2012
2010<x <2014

Cau 6. Tim du khi chia x +x*> +x° +x*’ cho x> — 1

a) Vida thirc x? — 1 ¢6 bac 1a 2, nén da thirc du c6 dang

r(x) =ax +b.

Goi thuong cta phép chia trén 1a q(x), ta co:

X:I‘X3+X9+X27=(X— Dx+1)q(x)+ax+b (1)

Dang thuc (1) dang véi moi x, voix=1taco:a+b=4 (2)

voix=2tacé:-a+b=-4 (3)

Ter(2)va(3) => b=0vaa=-4
Vay du ctia phép chia x + x> + x° + x?" cho x? — 1 1a: — 4x
Cau 7. Cho da thirc: P(x) =x° + ax* + bx* + cx®* + dx + e

Biét P(1)=1; P(2) =4; P(3)=9 ; P(4) = 16 ; P(5) = 25. Tinh P(6), P(7)?
Vi P(1)=1;PQ2) =4;,P(3)=9;P(4)=16;P(5) =25
MaP(x)=x’+ax*+bx} +cx? +dx+e =>P(x) = (x - 1)(x - 2)(x — 3)(x — 4)(x — 5) + x*
= P(6)=5.4.3.2.1+6>=156

Cau 8. Tim cdc s nguyén a va b d€ da thitc A(x) = x* —3x” +ax+b chia hét cho da thic
B(x)=x"-3x+4
Tacox*—3x*+ax+b=(x>-3x+4)(x*—4) + (a— 12)x + ( b+16)

Dé x*-3x* +ax +b chia hét cho x* — 3x + 4 thi a— 12 hodc b+16
=a=12;b=-16

Cau 9. Cho tam giac ABC, AD la dudng phan giac trong cia goc A (D € BC). Chirng minh rang:

=AB. AC-DB. DC

Trén tia AD lay diém E sao cho: AEB=ACB
= AAEB«» AACD(g-g)

AB AD
=>—=—

AE AC
< AB.AC = AD.AE = AD.(AD+DE)

— AD?+ AD.DE (1)
*Taco: ADBE «» ADAC (g-g)
D

DB _DE s ADDE-DBDC ()

AD DC
Tu (1)va(2):
= AB.AC=AD?+DB.DC £

AD?



= AD?=AB.AC - DB.DC ‘ , 9
C;‘lu IQ. Cho hjnh binh hanh ABCD, trén canh AB va CD l@n luot lay cac ,diém M, K sao cho AM = CK.
Lay diém P nam trén canh AD (P # A ; P # D ). N6i PB, PC cat MK tai E, F. Chiing minh:

SpEF = SBME T SCKF

Lap luan dién tich tam giac PBC béng ntra dién tich hbh ABCD

Lap luan dién tich t giac AMKD bang dién tich tir gilc CKMB va bang nira
dién tich hbh ABCD (0,54d)

/P% Suy ra dién tich tam giac PBC bang dién tich CKMB
Loai trir di dién tich phan chung, suy ra két qua.

Céu 11. Di¢n tich cua tam giac vudng c6 chu vi 72cm , hi€u gitra duong trung tuyén va duong cao tng
v6i canh huyén bang 7cm 13: 144cm? (Boi dudng HSG hinh hoc 9 Trang 18)

Cau 12. Tam gidc ABC c6 BC = 40cm, phan giac AD dai 45¢cm,duong cao AH dai 36cm.Tinh do dai BD,
DC.

-
E H B D C

bat BD =x, DC =y. Gid sit x <y. Pitago trong tam giac vuong AHD ta tinh dugc HD = 27cm. V€ tia
phan gidc ctia goc ngoai tai A, cat BC ¢ E. Ta co AE L AD nén AD?> = DE . DH.Suy ra

Theo tinh chat duong phan giac trong va ngodi ctia tam giac

DB _EB _ x _T5=x

DC EC y I5+y
Miatkhac  x+y=40 )
Thay y =40 —x vao (1) va rat gon dugc
x> 115x+1500=0 < (x—15)(x—100)=0
Do x <40 nénx =15, tr do y =25.

Vay DB = 15¢cm, DC =25cm
Cau 13. Cho AABC cin tai A va O 1 trung diém ctia BC. Mot diém O di dong trén AB, 14y diém E
2

trén AC sao cho CE = (1)3]]3) . Ching minh ring

a) ADBO==AOCE
b) ADOE == ADBO==AOCE



¢) DO, EO 1an ludt 12 phan gidc ciia cdc goc BDE, CED

d) khodng cédch tir O d&€n doan ED khong ddi khi D di dong trén AB
Giai

OB’ CE OB

= — =—va B=C (gt) = ADBO==AOCE
BD OB BD

b) Tir cdu a suy ra Os= E» (1)
Vi B, O ,C thing hang nén O; + DOE +EOC =180" (2)
trong tam gidac EOC thi E> + C+EOC =180° (3)

Tu (1), (2), (3) suyra DOE=B=C

ADOE va ADBO c¢6 bo _ O (Do ADBO==AOCE)
DB OC

a) Tu CE=

va Do _ OE (Do OC=0B) va DOE=B=C
DB OB

nén ADOE == ADBO=AOCE
¢) T cdu b suy ra D; = D> = DO la phan gidc cia ciac géc BDE

Cung tir cAu b suy ra E; = E» EO la phan gidc cta cdc goc CED

¢) Goi OH, OI 12 khodng cich tir O dén DE, CE thi OH = OI, ma O c& dinh nén OH khong d6i = Ol
khong ddi khi D di dong trén AB

Cau 14. Cho hinh binh hanh ABCD. EF lan luot 13 trung diém cia AB va CD.

a) T giac DEBF la hinh gi? Vi sao?

b) C/m 3 dudng thang AC, BD, EF dong qui.

¢) Goi giao diém ciia AC v6i DE va BF theo thir tyr 1a M va N. Chirng minh tr gidc EMFN 1a hinh binh
hanh.

287

a/ Ta c6 EB// DF va EB =DF =1/2 AB
do d6 DEBF la hinh binh hanh. 7
b/ Ta c6 DEBF la hinh binh hanh, goi O 1a giao diém cua hai duong chéo, khi d6 O 1a trung diém cua BD.

Cau 15. Cho hinh vuéng ABCD, M 1a mét diém tuy ¥ trén dudng chéo BD.
Ké ME | AB, MF | AD.
a. Chirng minh: DE = CF

AE =FM =DF

— AAED = ADFC = dpcm
Céu 16.Thi ban siing
Ho6m nay Diing di thi ban sting. Diing ban giéi lim, Diing da ban hon 11 vién, vién nao ciing tring bia va
déu trung cac vong 8;9;10 diém. Két thuc cudc thi, Diing duoc 100 diém. Diing vui 15m. Con céc ban c6
biét Diing d4 bin bao nhiéu vién va két qua ban vao cac vong ra sao khong?
Bai giai:
S6 vién dan Diing da ban phai it hon 13 vién (vi néu Diing ban 13 vién thi Diing dugc sé diém it nhat 1a: 8
x114+9x1+10x 1=107 (diém) > 100 diém, diéu nay vo 1y).
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Theo dé bai Diing da ban hon 11 vién nén sd vién dan Diing da bén la 12 vién. i
Mat khac 12 vién déu trang vao cac vong 8, 9, 10 diém nén it nhat c6 10 vién vao vong 8 di€m, 1 vién vao
vong 9 diém, 1 vién vao vong 10 diém.
Do d6 s6 diém Diing ban duoc it nhat la:
8x10+9x 1+10x1=99 (diém)
S6 diém hut di S0 voi thuc te la:
100 - 99 =1 (diém) ) » ’ v ’
Nhu vay s€ c6 1 vién khong ban vao vong 8 diém ma ban vao vong 9 diém; hogc ¢6 1 vién khong ban vao
vong 9 diém ma ban vao vong 10 diém. v ) q v
Néu c6 1 vién Diing khong ban vao vong 9 diém ma ban vao vong 10 diém thi tong cong s& c6 10 vién
vao vong 8 diém va 2 vién vao vong 10 diém (loai vi khong c6 vién nao ban vao vong 9 diém). 7
Vay s€ c6 1 vién khong ban vao vong 8 diém ma ban vao vong 9 diém, tirc 1a ¢6 9 vién vao vong 8 diém,
2 vién vao vong 9 diém va 1 vién vao vong 10 diem.

I1. Phan ty luan (12,0 diém)
Ciu 1 (3,0 diém): a.Chting minh rang néu tong ciia hai s nguyén chia hét cho 3 thi tong
cac 1ap phuong ctia chung chia hét cho 3.
Goi 2 s6 phaitimlaavab,tacdatb chia hét cho 3 .

Ta c6 a’+b*=(a+b)(a’-ab+b?)=(a+b)|(a® + 2ab + b*) - 3ab|=(a+b)|(a + b)* - 3ab]

Vi a+b chia hét cho 3 nén (a+b)2-3ab chia hét cho 3 ;

Do vy (a+b)[(a+b)* —3ab] chia hét cho 9
b. Tim nghiém nguyén duong cua phuong trinh: 3x* + 10xy + 8y = 96

Gidi:
Tacé 3x* + 10xy + 8y* =96 < 3x* + 4xy + 6xy + 8y* =96
< x(3x +4y) +2y(3x + 4y) =96
< (x+2y)(3x +4y) =96 (1)

Vix,y e N*¥ = x4+2y > 3;3x+4y > 7 va x+2y <3x + 4y
Tur do suy ra:

[(x+2y=3 x =26 _
3 (Loai)
3x+4y =32 y:—E
x+2y=4 =16 .
3x+4y=24 (Loai)
1 o s | W=-0
{x+2y=6 =4
3x+4y =16 y=1
{x+2y:8 =4 o)
= oqi
| (3x+4y=12 y=6 :

Vay phuong trinh da cho c¢6 mot nghiém nguyén duong duy nhat (4;1)
Ciu 2 (4,0 diém): a. Cho a,b,c doi mgt khac nhau,tha man ab+ac+be =1.Tinh gid tri clia biéu thic:
(a+b)(b+c)(c+a) | (> +2bc—1)b* + 2ca—1)c* +2ba—1)
a) A = ) P 2 ’b) B = 2 2 2
(A+a*)1+b>f1+c?) (@a=bY(b-c)(c-a)




HD:a)Ta ¢ 1+a= ab+ac +bc +a’=..=(a+b)(a+c)
Tuong tu 1+b?=..=(b+a)(c+b);1+¢? = ..=(c+a)(C+b)
(a+b)2(a+c)2(b+c)2 B
(a+b)a+c)b+a)b+c)a+c)b+c)
b)Ta c6 a>+2bc-1 = a?+2bc-ba-ca-bc = ..=(a-b)(a-c)
Tuong tv : b?+2ca-1=..= (b-a)(b-c) ; 02+23b 1= (c-a)(c-b)

Thay vao biéu thiic A=

(
Va0 VA it don ta c6 B <. < @by (b=cf(c—a) _
Thay vao va rit gon ta co B ( D b—cFle- )

b. Cho da thirc : P(x) = x* + ax> + bx + ¢

Xéc dinh a, b, ¢ dé da thtc : P(x) = x* + ax? + bx + ¢ chia hét cho (x — 1)}
Hudéng din

a) — Lay P(x) chia cho x — 1 dugc thuong Py(x) vadua+b+c+ 1
ViP(x)chiachox—1néna+b+c+1=0

— Tiép tuc chia Py(x) cho x — 1 dugc thuong Py(x) va du2a + b + 4
ViPi(x)chiachox—1nén2a+b+4=0

— Tiép tuc chia Py(x) cho x — 1 dugc thuong Ps(x) vadua + 6
ViPy(x)chiachox—1néna+6=0
Suyraa=-6;b=8;c=-3
Cau 3 (4,0 diém): Cho tam giac ABC nhon ¢6 cic dudng cao AD,BE,CF cit nhau tai H.
HD HE HF

+—+

AD BE CF
f.  Chimng minh: BH.BE + CH.CF = BC’
g. Ching minh: H cach déu ba canh tam giac DEF.

h. Trén cac doan HB,HC ldy cac diém M,N tuy ¥ sao cho HM = CN.
Chtng minh duong trung truc ciia doan MN ludn di qua mot diém cd dinh.

e. Tinh tong:
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)
® | Truée hét chimg minh: 22 = SHEC)
AD  S(ABC)




HE S(HCA) HF S(HAB)

BE S(ABC)’ CF S(ABC)

. HD HE HF  S(HBC)+S(HCA)+S(HAB) @ HD HE HF

én + + = = + + =1
AD BE CF S(ABC) AD BE CF

Tuong tu co:

Trugce hét chimg minh  ABDH~ ABEC = BH.BE =BD.BC
Va ACDH~ ACFB = CH.CF =CD.CB.

= BH.BE + CH.CF = BC.(BD + CD) = BC* (dpcm)

Tru6e hét ching minh: AAEF ~ AABC = AEF = ABC
Va ACDE~ ACAB = CED=CBA
= AEF =CED ma EB 1 AC nén EB la phan giac cua goc DEF.
Tuong tu: DA, FC 1a phén giac cua cac goc EDF va DFE.
Vay H la giao diém cac duong phan giac cua tam giac DEF
nén H cach déu ba canh cua tam giac DEF (dpcm)

Goi O 1a giao diém cta cac dudng trung truc cua hai doan MN va HC, ta c6 AOMH =

AONC (c.c.c) = OHM =OCN .(1)

Mat khéc ta cling c6 AOCH céan tai O nén: OHC = OCH .(2)

Tu (1) va (2) ta c6: OHC = OHB = HO la phéan gidc cta goc BHC

Vay O la giao diém cua trung tryc doan HC va p/giac cua goc BHC nén O la diém ¢ dinh.
Hay trung tryc cua doan MN luon di qua mét diém co dinh 13 O.

Cau 4 (1,0 diém): Choa, b, ¢ 1a 3 canh ciia mot tam giac . Chimg minh ring :

A= a + b + ¢ >3
b+c—a a+c-b a+b-c

bt b+c-a=x >0; cta-b=y >0; at+b-c=z >0

Tur do suy ra a= ;b

Thay vao ta dugc A=

y—}—Z. _X+Z_ _x+y_ 0.5

2 27 2
y+z+x+z+x+y:l (X
2x 2y 2z 2| x

+f)+(f+5)+(1+5)} 0,25
v z X z y

Tir do suy ra AZ%(2+2+2) hay A>3
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