PE SO 18: PE TU LUAN BOI DUONG HSG CAP HUYEN
NAM HQC:2020-2021
Thoi gian lam bai 120 phut
I. Phén tric nghiém (8,0 di€ém) Chon mot phuong an ding

0 2 2 2 2 2 2
Céu 1. Sau khi rat gon biéu thirc pzz_[ ¥ Xy ];x —0HY i x 20y 2 0x 2y A

x (X -xy Xy Y —xy x-y
A p=2"* B. p=2"~ c. p=*77 p. p=2~
Xy —Xy Xy Xy
1 1 1 1
o .O I+—+—++—+—
Cau 2. Gid tri ctia bicu thic: g = 3 5 97 99 1a:
N
1.99 3.97 599 97.3 99.1
A. 0=100 B. 0=75 C. 0=50 D. 0=25
Cau3.Choa,bthoamin:a’+2b>-4b+3=0vaa’+a’’>-2b=0. Giatri cla
a?+b’la:
A.0 B.1 C2 D.4

Céu 4. Cho duodng thang d : y = -3x + 2. Goi A, B lan luot 1a giao diém cua d vé6i truc hoanh va truc
tung. Dién tich tam gidc OAB 1a :
AL B. 2. c3 p.2 .
3 3 2 3
Céu 5. Gi4 tri ciia mot chiéc may tinh bang sau khi str dung 1 ndm duoc ude tinh boi cong thic :
V(¢) = 9800000 —1200000¢ (déng). Sau bao nhiéu nam thi gia tri cia chiéc may tinh bang la 5 000 000
dong.
A.3nam; B. 3,5nam; C.4 nam; D.4,5 nam
Cau 6. Cho da thic P(x) = 6x° — 7x> -~ 16x + m  ( m la tham s6). Gi4 tri m dé P(x) chia hét cho nhi thiic
2x + 3 la:
A. -7 B. 8 C. 10 D. 12
Cau 7. Da thire f(x) khi chia cho x + 1 du 4 khi chia x> + 1 du 2x + 3. Da thirc du khi chia f(x) cho (x —

D.(x%+ 1) la:
A.§X2+2X+2 B.§x2-2x+2 C.§X2+2X-2 D.gx2 -2x-2
2 2 2 2 2 2 2 2

Cau 8. Cho f(x) = x*+bx*+cx+d. Biét f(x) Chia cho (x+3) du 1; chia cho (x-4) du 8, chia cho (x+3)(x-4)
dugc thuong 1a x-3 va con du. Khi do b,c,d la:

A.b=4;c=-8;d=40. B.b=-4;c=-8;d=40. C.b=-4;c=8;d=40. D.b=4;c=8;d=40.
Céu 9. Cho tam giac ABC (goc B 1a goc ti),va ba dudng trung tuyén AD =36 cm, BE=15cm,
CF=39cm. Goi G la trong tdm cuia tam gidc ABC,va K 14 trung diém cia GC. Dién tich tam giac ABC la:

A. 160cm? B. 180cm? C. 360cm? D. Mot két qua khac

Céu 10. Dién tich tam giac ABC, biét ba duong cao ctia tam gidc tng v6i cac dinh A, B, C ¢6 do dai lan luot 13 60mm,
65mm, 156mm la:

A. 5075mm? B. 5570mm? C. 5670mm? D. 5070mm?
Céau 11. Hinh thang cin ABCD c6 day 16n CD=10cm , diy nhé bang dudng cao, dudng chéo vudng goc
v6i canh bén . Bo dai duong cao cua hinh thang la:

A. 4cm B. 5cm C.2+/5em D.3+5cm
Céu 12. Cho AABC, D la diém trén canh AC sao cho BDC = ABC . Biét AD = 7cm; DC = 9cm. Ty s6
BD |,
— la:
BA
DB _2 g, DB_4 ¢ DB_1 p, PB_3
BA 4 BA 3 BA 4 BA



Cau 13: Mot khéi gb gdm dé 1a hinh 1ap phuong canh 9cm va mot hinh chop tir gidc déu (hinh bén). Tinh
thé tich khoi go.

19 cm

9cm

A.196830cm’;  B.999cm’;  C.972cm’; D. 759cm’
Cau 14: Cho hinh binh hanh ABCD. Trén dudng cheo AC lay diém E sao cho AC = 34E. Qua E v&
duong thang song song v6i CD, cat AD va BC theo thtt ty & M va N. Chon cau khang dinh dung:

A. AAME - AADC véi ti s6 dong dang k, = %
B. AABC - AADC véi ti sb dong dang k, =1,
C. ACNE ~ AADC véi ti s6 dong dang k, =2.
D. ACNE ~ AADC véi ti sb dong dang k, = %
Cau 15. Cho hinh binh hanh ABCD, dudng chéo BD. Ké AH L BD ¢ H, CK L BD tai K. Ttr gidc AHCK

1a hinh gi.
A. Tt gidc AHCK Ia  B. T gidc AHCK 1a  C. Tt giac AHCK 1a D. Tt gidc AHCK 1a
hinh vuong hinh thang can hinh binh hanh hinh thoi

CAu 16. Ban An d3d c6 mot sd bai kiém tra, ban d6 tinh réng - Néu duoc thém ba diém 10 va ba diém 9
nita thi diém trung binh ctia tat ca cac bai s& 13 8. Néu dugc thém mot diém 9 va hai diém 10 nira thi diém
trung binh ciia tit ca cac bai 1a 7,5. Hoi ban An d3 co tit ca miy bai kiém tra ?

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

II. Phén ty lun (12,0 diém)
Céu 1(3,5 diém):
a.Chitng minh ring néu tdng cta hai s6 nguyén chia hét cho 3 thi tdng céc lap phuong clia chiing
chia hét cho 3.
b.Tim s6 nguyén n dé n’ + 1 chia hét chon® + 1
Ciu 2 (3,0 diém)
a. Tim phan du ciia phép chia da thitc P(x) cho (x—1)(x* +1) biét P(x) chia cho (x—1) thi du I,

P(x) chia cho (x* +1) thidu x* +x+1.

. I 1 1
b.Choa,b,c#0vaa+b+c #0 thoa man diéu kién — 4+ —4+-—=——.
a c a+b+c
Chiing minh rang trong ba s6 a, b, ¢ ¢4 hai s6 d6i nhau. Tir d6 suy ra rang :
1 1 I 1
2025 + 2025 + o202 - 2025 + b0 + c202s ’

Cau 3 (4,5 diém): Cho hinh vuéng ABCD c6 AC cat BD tai O. M la diém bat ky thudc canh BC
(M khac B,C). Tia AM cit duong thang CD tai N . Trén canh AB lay diém E sao cho BE =CM
a. Chiing minh AOEM vudng can.

b. Ching minh ME//BN

c. T C ké CH L BN(H e BN). Chimg minh rdng ba diém O, M, H thang hang.

Céu 4 (1,0 diém): Cho x>0, y>1,z>2, Ching minh: Vx +/y—1+z-2 S%(x+y+z).

—-Hét—--
2



DPAP AN VA HUONG DAN CHAM

I. Phéin tric nghiém (8,0 diém) Modi cau dung 0,5 diém

Cau 1 2 3 4 5 6 7 8 9 10
Dap an D C C D C D A B C D
Cau 11 12 13 14 15 16 17 18 19 20
Papan | C D |B A C C
HUONG DAN
) 2 2 2 2 2 2
Ciu 1. Cho biéu thirc p:z-( Xy j:x Wy
x \X-xwo oxy Yy -w xX=y
Rl'ltgc_)ano"ix;tO;y;tO;x;tyP:y_x
Xy
CAu 2. Tinh gia tri ciia biéu thuc:
1 1 1 1
1+§+—+---+E %9
e 11
+ + +ee +
1.99 397 599 973 99.1
11 1 1 1
27374 99 100
b) B="53 L9897 1
T )
Hu’o"ngddn
a) Bién ddi s bi chia: (1+—)+(—+—) (— —) (— —)— L300 100 100
3977 5 95 29510 199 397 595 4951

Biéu thtrc nay gap 50 1an s6 chla. Vay A =50.
100—-1 100-2 100-3 100-99
+ + 4ot =
1 2 3 99

b) Bién d6i s chia: :(100+100+100+---+IOOJ—G+§+§+---+%J:

1 2 3 99

=100+100 l+l+---+L -99=1+100| — 1 l+---+L+L
2 3 99 2

Biéu thurc nay bang 100 1an s6 bi chia. Vay B =—

100
Cau 3. Cho a, b thoa man : a® + 2b% - 4b+ 3 =0 va a> + a’b? - 2b = 0.
Tinh: a® + b.

a’+2b* —4b+3=0=a’=-2(b-1) -1<-1,suyra a<-1. (1)

@’ +a’b* —2b=0=a*(1+b*)=2b=a’ = <1

b*

(Vi 2b<1+b)
=a>-1 (2)
Tu(l)va(2Q)suyraa=-1.Dodo 2b=1+b> = (-1 =0=>b=1.
Vay a® +b* =2.




Céau 4. Tap hop nghiém cua bat phuong trinh 23_x — xT—l < % —x la.
Bai giai

2_x_x_—1<£_x & 22x-3(x—1)<x—6x< 4x—3x+3<-5x & x+5x<-3

3 2 6
S bx<3 & x< %3 S x< —% : YN

Cau 5. Tép nghiém cua phuong trinh 3x -2+ |4x| =0

Bai giai
a) Vi x <0= 4x <0 = |4x|=—4x =3x—2+[4x|=0 < 3x—2-4x=0 & 2—x=0
& x =-2 gia tri nay thoéa man diéu kién x <0 nén x =—2 la nghiém ciia phuong trinh.
Vi x>0 = 4x>0 = |[4x|=4x =3x-2+[4x]=0 © 3x—2+4x=0 < Tx—-2=0

2 o g A 1A . 2 . A \
< x= - gia tri nay thoa man diéu kién x>0 nén x = - 1a nghiém cua phuong trinh.

2
Vay §=4-2,2L.
ay { 7}

Cau 6. Cho da thitc P(x) = 6x°> — 7x* — 16x + m  ( m la tham s0)
a/ Tim m dé P(x) chia hét cho nhi thiic 2x + 3.

GIAIL: a/ Pat Q(x) = 6x° — 7x> — 16x ta c6 P(x) chia hOt cho nhP thec 2x + 3 khi va chi khi Q(-3/2)
+m=P(-3/2)=0=m=-Q(-3/2)

Tinh trén may ta tim dugc Q(-3/2) =-12 vaym=12.

CAu 7. Da thtrc f(x) khi chia cho x + 1 du 4 khi chia x> + 1 du 2x + 3. Tim da thtc du khi chia f(x) cho (x
~1.(x*+1)
Gidi:
Theo dinh 1y Bo du ta co f(-1)=4 (1)
Do bac ctia da thirc chia(x + 1)(x* +1) 1a 3
Nén da thirc du c6 dang ax® + bx + ¢
=f(x) = (x + 1)(x>+ 1). q(x) +ax’> + bx +c

=[(x+1). q(x) +a](x? +1) +bx +c—a (2)

ma f(x) chia cho x>+ 1 du 2x + 3 3)

Tu (1),(2),(3). Tacob=2 (4);c—a=3 (5)

a—-b+c=4 (6)

Giai hé phuong trinh (4);(5);(6). Ta dugc da thirc can tim:
3, 9
—X"+2x+ —
2

Cau 8. Cho f(x) = x>+bx?*+cx-+d. Biét f(x) Chia cho (x+3) du 1; chia cho (x-4) du 8, chia
cho (x+3)(x-4) dugc thuong 1a x-3 va con du. Hay xac dinh b,c,d (Trinh bay 10i giai va viét
két qua).
Giai
f(x) = (x+3)(x-4)(x-3) + mx+n (1) (Du la mx+n) ta co:
f(-3)=m.(-3)+n=1
f(4) = m.4 + n = 8 giai h¢ phuong trinh tim dugc m =1; n=4.

4



Thay vao (1) Tudosuyra:b=-4;  ¢=-8; d=40.
Céu 9. Cho tam giac ABC (goc B 1a goc ti),va ba duong trung tuyén AD =36 cm,
BE=15cm, CF=39c¢m.Goi G la trong tam cua tam giac ABC,va K 1a trung diém cua GC.
a) Chirng minh: AD 1 DK
b) Tinh dién tich tam giac ABC.

Hinh vé:

a)Chtrng minh AD | DK:
Tacd DG = %AD = % x36 =12(cm); BG = %BE = % x15 =10(cm);

GCz%CF :§x39 = 26(cm)

DK la duong trung binh tam gidc BGC nén: DK = %BG = %x 10 =5(cm) va

GK =L6e=Lvo6= 13(cm)
2 2
Tam gidc DGK ¢6 DK’ + DG* =5 +12° =13’ =GK®
= ADGK vuodng tai D ( dinh 1y Pi ta go d4do) , hay AD L DK

b) Tinh dién tich tam giac ABC:
BG // DK, AD LDK = AD 1L BG

1 10 x 36

S 5c=S 0+ Sipcs Siap = 5BG x AD = =180(cm?).

S 0 =S ipec = S pe =28 15, =2 %180 =360(cm?)

CAu 10. Dién tich tam giac ABC, biét ba duong cao clia tam gidc tmg véi cac dinh A, B, C c6 do dai lan Iuot 1a
60mm, 65mm, 156mm.
Goi dg dai ba canh cua tam giac tuong ung véi ba duong cao 60mm, 65mm, 156mm 1a a, b, c.
Trong cung mdt tam gidc canh va chi€u cao twong Ung 1a hai dai luong ti 1¢ nghich nén ta co:
60.a=65b=156.c = k(k>0) Taco a=£; b =£; c=£.

60 65 156
Tur d6 suy ra: a> = b% + ¢
Vay tam giac ABC vudng tai A, nén b=hy = 65mm, ¢ = he= 156mm
Tu d6 ta c6: Sasc = 5070mm?.
Cau 11. Hinh thang can ABCD c¢6 day 16n CD=10cm , ddy nhé bang duong cao, duong
chéo vudng gdc v4i canh bén . Do dai duong cao cta hinh thang 1a: 2/5cm (Boi dudng
HSG toan Hinh hoc 8 Trang 121)

CAu 12. Cho AABC, D 1a diém trén canh AC sao cho BDC = ABC.
5



Biét AD = 7cm; DC = 9c¢m. Tinh ty s6 %

Giai:
ACAB va ACDB c6 C chung ; ABC = BDC (gt)
CB (4 . .
= ACAB PACDB (g.g) > —=—dodbétaco:
CD CB

CB?’=CA.CD
Theo gt CD=9cm; DA=7cmnén CA=CD+DA=9+7=16 (cm)
Do d6 CB*=9.16 = 144 = CB = 12(cm)
Mat khac lai c6 : DB = 3
BA 4

Céu 13. Cho hinh thang ABCD(AB // CD). Goi O la giao diém ctia 2 dudng chéo AC va BD
a) Chimg minh ring: OA. OD = OB. OC.
b) Puong thiang qua O vudng goc voi AB va CD theo thir tu tai H va K.
OA  AB

CMR: — = —
OK CD

Cau 14. Cho hinh binh hanh ABCD. Goi E 1a trung diém cta AD, F 1a trung diém cua BC.
a) C/m BE =DF va ABE =CDF Tu giac EBFD Ia hinh binh hanh.

A
E />——/ B
F
Cm: b C
a) Xét A AEB va A CFD co:
A=C (2 gbc ddi cta hinh binh hanh ABCD)

AB = CD(2 canh dbi hinh binh hanh ABCD); AE = BF (cung :% AB hay AC).

= A AEB = A CFD= DE = DF; ABE =CDF

b.Tu giac EBFC c6 DE//BF va DE = EF nén tir gidc EBFD Ia hinh binh hanh

Cau 15. Cho hinh binh hanh ABCD, duong chéo BD. K¢ AH 1 BD ¢ H, CK L BD tai K. Chiing minh tr
goac AHCK la hinh binh hanh.

A B

C/m: Ta cé:

AH 1 BD, CK L BD (gt)= AH//CK (1) D C
ABCD Ia hinh binh hanh nén AD = BC va AD//BC = ADB = CBD (so le trong)
Xét AAHD va ACKB c6: AD = BC,

ADB = CBD = AAHD = ACKB(canh huyén — goc nhon) = AH = KC.(2)

Tu (1) va (2) suy ra: Tt giac AHCK 1a hinh binh hanh.

Ciu 16. Ban An di c6 mot sb bai kiém tra, ban dé tinh réng : Néu duge thém ba diém 10
va ba diém 9 nita thi diém trung binh ctia tat ca cac bai s& 1a 8. Néu duge thém mot diém 9
va hai diém 10 nira thi diém trung binh cua tat ca cac bai 1a 7,5. Hoi ban An da c6 tat ca
may bai kiém tra ?

Bai gidi :



Néu dugc thém ba diém 10 va ba diém 9 nita thi s6 diém duoc thém 14 :
10x3+9x3 =57 (diém)
D¢ dugc diém trung binh cua tat ca cac bai la 8 thi s6 diém phai bu thém vao cho céac bai
ddkiémtrala:57-8x(3+3)=9 (dlem)
Néu duoc thém mot diém 9 va hai diém 10 nita thi s diém duoc thém 1a ;
9x 1+ 10x2 =28 (diém)
bé dugc diém trung binh ctia tat ca cac bai la 7,5 thi s6 diém phai bu thém vao cho cac bai
dikiémtrala:29-7,5x (1 +2)=6,5 (di€m)
Nhu vay khi tdng diém trung binh cuia tat ca céc bai tir 7,5 1én 8 thi tong s6 diém cua cac
bai da kiém tras€ tang 1én la : 9 - 6,5 = 2,5 (diém)
Hi¢u hai diém trung binh 1a : 8 - 7,5 = 0,5 (di€m)
Vay s0 bai da kiém tra cia ban Anla: 2,5:0,5 =5 (bai)
IL. Phén tu ludn (12,0 diém)
Cau 1(3,0 diém): a.Chting minh ring néu tdng cta hai s6 nguyeén chia hét cho 3 thi téng cic lap phuong
ctia chiing chia hét cho 3.
b.Tim s6 nguyén n dé n° + 1 chia hét chon® + 1
a) Goi 2 so6 phaitimlaavab,taco a+b chia hétcho 3.
Ta c6 a+b*=(a+b)(a>ab+b?)=(a+b) (> + 2ab+ b>) — 3ab|=
=(a+b) [(a +b)* —3ab|
Vi a+b chia hét cho 3 nén (a+b)>-3ab chia hét cho 3 ;
Do vay (a+b)|(a + b)> —3ab| chia hét cho 9
b.n’+1 : P+lon’+n* —n’+1 : n+1
s+ D-(P-D) e P+leom-Dh+]D) :m+D)m*-—n+1)
<n-1:n"-n+1=>nn-1) :n*—n+1
Hayn’-n :n’-n+1=>@-n+1)-1:n* -n+1= 1:n*—n+1
Xét hai truong hop:
+n°-n+1=1=>n"-n=0<nn-1)=0 < n=0,n=1 tht lai thay t/m dé bai
+nP-n+1=-1< n*—n+2=0,khong c6 gid tri chia n thod man
Cau 2 (4,0 diem): a. Tim phan du cta phép chia da thirc P(x) cho (x-1)(x’ +1) biét P(x)
chia cho (x-1) thi du 1, P(x) chia cho (x’ +1) thi du x* +x+1.

Loi giai
bat P(x)=(x-1)(x’ +1).0(x)+ax’ +bx* +cx+d vO1 moi x
Vi ax’ +bx* +ex+d =a(x’ +1)+bx’* +cx+d —a
T P(x) chia cho x’ +1du x” +x+1
suy ra bx’ +ex+d—a=x"+x+1.Do d6 b=l;c=1;d—a=1

Lai c6 P(x) chiacho x-1 du' 1



Nén P()=1 hay a+b+c+d=1=a+d=-1=d=0,a=-1

Vay da thtre du 1a: -x* +x° +x.

. 1 1 1 1
b.Choa,b,c #0vaa+Db+c#0thdéa man diéu kien —+—4+—=———.
a b ¢ a+b+c

Ching minh rang trong ba so a, b, ¢ ¢6 hai s6 d6i nhau. Tir d6 suy ra rang :

1 1 1 1
22017 + b7 G201 = 207 2017 4 (2017
Loi gidi
Ta o 1+1+1 1 <:>1+1 1 1 0
ac6: —+—+—=——— S e T R
a b ¢ a+b+c a b ¢ a+b+c
<:>a—|—b+ a+b :0©(3+b).c(a+b+c)—i—ab:0
ab ca+b+c) abc(a+b+c¢)

a+b=0 a=-b
< @+b)b+e)c+a)=0 < |b+c=0 < |b=—c = dpem.
c+a=0 c=-a
1 1 1 1 1 1 1

T d6 suy ra : + + = + + =
Q2017 T 2017 T 2017 T 2017 (— C)zon Q2017 2017

1 1 1

201 201 2017 ~— 201 201 2017 ~— 201
a07—|—b07—|—007 a07+(—c)07+007 a07
1 1 1 1

— .
2017 2017 2017 2017 2017 2017
b C a~ ' +b”" " +c

=
a

Ciu 3 (4,5 diém):

Cho hinh vudéng ABCD ¢6 AC cat BD tai

0. M 1a diém bat ky thudc canh BC

(M khac B,C). Tia AM cat duong thang
CD tai N. Trén canh 4B lay diém E sao
cho BE=CM 9
a. Chirng minh AOEM vudng can.
b. Chung minh ME//BN

c. Tu C k¢ CH L BN(H € BN). Chung minh

rang ba diém O,M,H thang hang.

Loi giai
Xeét AOEB va AOMC
Vi ABCD 1a hinh vudng nén ta c6 OB =0C




Va B =C, =45";BE =CM (gt) = AOEB = AOMC (cgc) = OE = OM;;0, = O,
Laicé O,+0, = BOC =90" vi tit gidc ABCD la hinh vudng
0, +0, = EOM =90° két hop voi OF =OM = AOEM vudng can tai O

Tt (gt) tir gidac ABCD 1a hinh vuong = AB=CD; AB//CD

+ AB/ICD = AB/ICN =M _BM Ty BL Ta- 16t) (¥)
MN MC

Ma BE=CM (gt) va AB=CD = AE =BM thay vao (*)

¢) Goi H' 1a giao diém ctia OM va BN
T ME//BN = OME =OH'E (cdp goc so le trong)
Ma OME =45° vi AOEM vudng can tai O

= MH'B =45’ =C, = AOMC# ABMH '(gg ) = %—Ag = Aj{l—fé , két hop oMB=CcMH' (hai goc d6i
dinh) = AOMB# ACMH (cgc) = OBM = MH'C = 45"

Vay BH'C=BH'M + MH'C=90°= CH' L BN

Ma CH L BN(H e BN)=H=H'1 hay 3 diém O,M,H thing hang (dpcm).

Céu 4 (1,0 diém): Cho x>0,y >1,2>2, Chimg minh: vx + 3 —1++z—2 S%(x+y+z).
Bai giai:

. 1
Vo1 x>0,y>1,z>2, nén ta co: \/;+,/y—1+\/z—2 SE(x+y+z)<:>

oxt+y+z—2Ix-2y-1-2Jz-220x-2Jx +1+y—1-2/y—1+1+2-2-2Jz-2+120

WVx—1f +((y=1-1] +(z=2 1] 20vi (Vx -1f 0,((y=1-1] =0,Jz=2 1] =0.

—-Hét---




