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PE KIEM TRA GIT’A HOC Ki II
Nam hoc: 2024 - 2025
Mo6n: Toan 16p 9

PESO1
SACH CANH DIEU

Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau I: (2,0 diém)

+x _x+8\/;+\/;—1+\/;+1

va B \Y
Jx x—4  Jx+2 2-x

a) Tinh gia tri ctia biéu thirc 4 khi x =16;

Cho hai biéu thirc: 4= 2

0i x>0;x =4

b) Rat gon biéu thirc B;
N A TS r 3
c) Cho P=A:B.Tim tat ca cac gia tri cua x théaman P.x = 5(\/; —1)

Cau II: (2,5 diém)
1) Gidi todn bang cdch I3p phuong trinh
Mot manh vuedn hinh cht nhat cé dién tich bang 1000 m2. Néu ting chiéu dai thém 10 m, gidm chiéu

rong di 5 m thi dién tich cia manh vwon khéng thay doi. Tinh chiéu dai va chiéu rong cia manh
vwon ban dau.

2) Mot hop chira 4 qua béng xanh, 4 qua bong trang va 2 qua béng doé cé cung kich thwdc va khai
lwong. Chon ra ngau nhién 1 qua bong tir hop. Tinh xac suit ctia bién c¢d 4: “Qua bong 14y ra khong
c6é mau do”.

Cau I1I: (2,0 diém)
1) Cho ham s6 y =ax’ (a #0). X4c dinh hé s8 a, biét d6 thi ctia ham s6 di qua diém E(-2;2).Vé
d6 thi cia ham s6 &ng véi gia tri a tim dworc.

2) Mot thwong hiéu che cda Viét Nam c6 sdn phdm dong géi 100g. Phong kiém soat chat lwong cta
cong ty ki€ém tra ngau nhién 40 tdi che, thu duwgc khéi lwgng cla cac tdi ché nhu sau:

100 100 102 99 98 99 100 100 101 100
100 101 100 100 100 100 101 100 101 100
100 101 98 99 100 101 102 100 100 100
100 100 100 100 100 100 99 100 100 100
Hay 14p bang tin s6 twong do6i theo khoi lwong tui che.
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Cau IV: (3,0 diém)

Cho dwong tron (O;R) va diém A ndm ngoai duong tron. T 4 ké ti€p tuyén 4B véi dwong tron
(0) (B latiép diém). Ké dwong kinh BC cta dudng tron (0O), doan thang AC cat dwong tron
(O) tai diém thi hai D.Ké OH 1. CD(H € CD).

a) Chirng minh b6én diém 4,B,0,H cung thudéc mot dwong tron ;

b) Chitng minh AOHC > AABC va CH.CA =2R?;

¢) Goi N la giao diém ctia BH va DO.Ké AK | BH (K € BH), AK cat BD tai I.Chirng minh céc

diém C,N,I thing hang.

Cau V: (0,5 diém) Xét cac s6 thuc a,b,c théaman a+b+c>0 va a’ +b*> +¢* =3. Tim gia tri l6n

nhit va gia tri nho nhat ctia biéu thitc P=4(a+b+c)+ab+bc+ca.
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PE SO 2 PE KIEM TRA GIT’A HOC Ki II
SACH CANH DIEU Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Jx-2 3 Jx +9J¥—1o

va B =

Jx+9 Jx+2 2-Jx  4-x

Cau I: (2,0 diém) Cho hai biéu thirc 4=

voi x>0, x =4

a) Tinh gia tri cia biéu thirc 4 khi x = \/(\/E —1)2 + \/(\/5—2)2 ;

b) Rt gon biéu thirc B;

c) Cho P=B: A.Tim cac gia tri x 1a s0 thuc d€ P c6 gia tri la mot s6 chinh phwong.

Cau II: (2,5 diém)

1) Gidi todn bang cdch I3p phwrong trinh

Luc 7 gior sdng, mot chiéc ca nd xudi dong tir bén A dén bén B, cach nhau 36km, réi ngay lap tirc quay
tré vé va dén bén A ldc 11 gio 30 phut. Tinh toc dd cla ca né khi xubi dong, biét téc d6 cua dong chay

1a 6km/h.

2) Ban Minh gieo mo6t dong xu can ddi dong chat va ban Thong rit ngau nhién mot tAm thé tir hop
chira 5 tAm thé cung loai ghi cac s6 1, 2, 3, 4, 5. Tinh x4c suit cia bién c6 A4: “Rat dwoc tAm thé ghi

s6 chan va dong xu xudt hién mat sap”.
Cau III: (2,0 diém)

1) Choham s8 y=(m—1)x* (m#1). Tim m d€ do thi ctia ham s6 da cho di qua diém F(x;y) voi

\ A ? A \ 2x - y = _3
(x;») 1a nghiém ctia hé phuwong trinh :
x+y=9

2) Bang duédi day cho biét tin sd va tan s6 twong ddi ghép nhom cia mdt mau sé liéu ghép nhoém:

Nhém Tan s6 ghép nhém (n) Tén s6 twong d6i ghép nhém (%)
[10;15) 4 1
[15:20) 11 27,5
[20:25) 7 17,5
[25;30) 8 20
[30;35) a i
Cong N =40 100

Tim cac gia tri cua a; f,; f,
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Cau IV. (3,0 diém)

Tir difm A nam bén ngoai dwong tron (O;R) vé hai tiép tuyén 4B, AC véi duwong tron (B, C 13
cac tiép diém). Goi H 1a giao diém ctia 40 va BC.Vé dwongkinh CD ctia dwong tron (O).

a) Chirng minh t& gidic ABOC 1a tir gidc noi tiép;

b) Chtrng minh AOB = BDC;

c) Poan thang AD cat dwong tron (O) tai di€ém thir hai la £. Tiép tuyén véi (O) tai diém E cat
AO tai di€ém . Goi F la giao diém cua EO va BC.Chirng minh AE song song v&i FI .

Cau V: (0,5 diém)

Mot khach san c6 100 phong cung gia tién cho thué. Qua khao sat ngudi ta thiy rang: néu ban dau
moi phong khach san cho thué vé&i gid 480 nghin dong trong mdt ngay thi ludn kin cac phong, tuy

nhién khi tang gid phong thém x% (x > 0) so v&i mirc gia ban dau thi s6 lwgng phong cho thué
giam di %% phong. Héi khach san phai niém yét gi4 tién thué phong moi ngay 1a bao nhiéu dé

khach san dat doanh thu mot ngay cao nhat?
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PE SO 3 PE KIEM TRA GIT’A HOC Ki II
SACH CANH DIEU Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

a) Tinh gia tri cua biéu thitc 4 khi x=4;

Jx -3
\/;+3'

b) Chirng minh B =

¢) Dit P:%.Tim x dé PS\/_—%.

Cau II: (2,5 diém)

1) Gidi todn bang cdch I3p phwrong trinh

Mot t6 mdy tron bé tong phai san xuit 450 m3 bé tong cho mot dap thiy lgi theo moét thoi gian quy
dinh. Nh¢ ting ndng suit lao dong mdi ngay 4,5 m3 nén 4 ngay trudc thoi gian quy dinh td da san

xudt dwoc 96% cong viéc. Hoi thoi gian quy dinh dé 1a bao nhiéu ngay?

2) Gieo dong thoi hai con xuc xic cAn d6i va dong chit I va Il. Tinh xac suit cia bién c6 B: “SO
chdm xu4t hién trén ca hai con xtc xac 16n hon 3”.

Cau III: (2,0 diém)
1) Chohamsd y = —%x2. Tim a va b dé dwong thang y = ax+b cit do thi cia ham sd da cho tai

hai difm M va N c6 hoanh d6 1an lwot bang 1 va -2.
2) Mot treong THCS thong ké so gior (trung binh) choi thé thao trong mot tudn ctia 420 hoc sinh.

K&t qua mau s6 liéu théng ké dé dwoc cho & bang tin sb sau:

S0 gitr choi thé thao (x) 8 9 10 12 Cong

Tans6 (n) 147 126 84 63 N =420

Hay vé biéu do tin sd twong d6i dwdi dang biu dd cot clia mau sé liéu théng ké trén?
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Cau IV. (3,0 diém)

Cho tam gidc nhon ABC, vé duwdong tron dwong kinh BC cat cac canh 4B, AC lanlwottai M va N.

Goi H la giao diém ctia BN va CM .

a) Chirng minh t& gidc AMHN nbi ti€p dwoc trong mot dwdng tron;
b) Goi K la giao diém ctia BC véi AH . Chivng minh ABHK « AACK ;
¢) Chitng minh KM + KN < BC . D4u bang xay ra khi nao?

Cau V: (0,5 diém)

Mot mo hinh dd choi bang gb c¢6 dang hinh chép tam giac
déu. Biét cac canh bén cua hinh chép la cac thanh gb co
chiéu dai bang 12 cm. Goi dd dai canh day cua hinh chop % s
la x cm (0 < x<24).DE dién tich xung quanh cta d6 choi

trén dat gia tri 1én nhit thi x bang bao nhiéu? (coi cdc

dwong mép gap 1a khong ding ké).

xcm
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PE SO 1 PE KIEM TRA GIT’A HOC Ki II
SACH KET NOI TRI THUC Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau I: (2,0 diém)

Jx L3 +6J¥—4
\/;—1 \/;+1 1-x

Cho biéu thirc P = voi x> 0;x =1

a) Rutgon P
b) Tim gia tri cia x dé P=-1

c) So sanh P voi 1.
Cau II: (2,5 diém)
1) Giai bai toan bang cach 14p phwong trinh hoic hé phwong trinh

Mot xe khach va mét xe du lich khéi hanh dong thoi tir A dén B . Biét téc do ctia xe du lich 16n hon
tdc do ctia xe khach 1a 20 km/h. Do vay xe du lich dén B triéc xe khach 50 phut. Tinh t6c do cda

moi xe, biét quang duwdmg AB dai 100 km .

2) Gido vién ghi lai thoi gian chay cw li 200 mét ciia cac hoc sinh 16p 9A cho két qua nhw sau:

Thoi gian (gidy) | [25;30) | [30;35) | [35:40)

S6 hoc sinh 5 20 15

Em hay l4p bang tin s6 twong doi ghép nhom thoi gian chay cw li 200 mét cia cac hoc sinh 16p 9A.

Cau III: (2,0 diém)
1) Cho ham s§ y = ax” véi a # 0 c6 dd thi 1a parabol (P)
a) Xac dinh a biét parabol (P) di qua diém 4(1;-2);

b) V& d6 thi ctia hAm s6 y = ax’ véi a vira tim dwoc & trén.
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2) Cho phuwong trinh 2x° —4x+a =0 (¥)

AN ¥ . A 2 3\ 7 A A \ 2 \ ~ Y
a) Biét rang trong hai nghiém ctia phwong trinh c6 mot nghiém la x = . Tim tong binh

phwong hai nghiém x,,x, ciia phwong trinh.

b) Tim a dé phwong trinh (*) c6 hai nghiém x,,x, 1a cic s6 tw nhién.

Cau IV: (3,0 diém)
Cho dwong tron tAm O, diy cung BC, J la trung diém cia BC. Trén cung lén BC 14y diém A
sao cho AB < AC.Goi AD,BE,CF 1a cac dwong cao clia tam gidc ABC . DPuong thang EF va dudong

thang BC catnhau tai /.

a) Chirng minh b6én diém B,C,E,F cung thudéc mot dwong tron.

b) Chirng minh: /B.IC = IE.IF .

¢) Puong thang di qua D va song song v&i EF, cat AB va AC lan luottai M va N.Ching minh
DF =DM va MIJ = MNJ

Cau V: (0,5 diém) M6t tAm bat c6 dang hinh chir nhat dai 28 mét, rong 1,5 mét dwoc gip tai ba vi
tri doc theo chiéu rong dé quay thanh cic mat xung quanh cia mot bé boi mini c6 dang hinh hép

chit nhat. Em hiy xac dinh ba vi tri nay dé lwong nwéc chiva dwgce 1a nhiéu nhat va tinh lwong

nwdc dé theo mét khoi.

28m

Lsml 0 >
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PE SO 2 PE KIEM TRA GIT’A HOC Ki II
SACH KET NOI TRI THUC Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau I: (2,0 diém) Cho hai biéu thirc 4= 8 va B= Jx + 2\/x ~24

Jx +8 _\/;—3 x-9

voi x>0,x#9

a) Tinh gia tri cia 4 khi x=64

\/;+8
\/;+3'

¢) Tim gia tri nguyén ctia x d€ biéu thirc P = 4.B dat gia tri nguyén lén nhét.

Cau II: (2,5 di&m)

b) Chirng minh rang B =

1) Theo ké hoach, mot xwéng san xuat phai may xong 680 bd quin 4o trong mot thoi gian quy
dinh. Pén khi thuc hién, mdi ngay xwéng may duoc nhiéu hon ké hoach 6 bd quan 4o nén da hoan
thanh ké hoach trwdc 3 ngdy. Hoi theo ké hoach, mdi ngay xwdéng phai may xong bao nhiéu bd
quan 40?

2) Mot cudc diéu tra vé thoi gian mot nhém hoc sinh 1am mot bai kiém tra trac nghiém cho két

qua nhw sau:

Thoi gian (phut) [0;5) [5:10) [10;15) [15;20)

Tan s6 1 5 9 5

a) Poc va giai thich bang théng ké trén.

b) Cho biét c6 bao nhiéu hoc sinh tham gia diéu tra va 1ap bang tin s6 twong d6i ghép nhém cho
két qua diéu tra trén.

Cau III: (2,0 diém)

1) Chohamsd y=(2m+1)x* (P)

a) Tinh gia tri cia m d€ d6 thi ham sé (P) di qua diém A(—\/a;4) :
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b) V& do thi ham s§ y =(2m+1)x*véi m tim dwoc & cau a.

2) Cho phwong trinh x* —(m+5)x+3m+6=0.
a) Chirng minh rang phwong trinh ludn c6 hai nghiém v&i moi m;
b) Tim cac gia tri cia m d€ phwong trinh c6 hai nghiém x;; x, sao cho biéu thirc

A=x(x —2x,)+x,(x, -2x,) dat gia tri nhé nhat.

Cau IV. (3,0 diém)
Cho dwong tron (O;R)va diém A nam ngoai dwong tron. Tir 4 ké tiép tuyén 4B véi duwdng tron
(O) (B latiép diém). Ké duwong kinh BC ctia dwong tron (0O), doan thang AC cat dudng tron
(O) tai diém thit hai D. K¢ OH L CD (H € CD).

a) Chirng minh t& giAc ABOH ndi tiép

b) Chirng minh AOHC dong dang véi AABC va tinh CH.CA theo R.

¢) Goi N 1a giao diém clia BH va DO.Ké AK 1 BH (K € BH), AK cat BD tai I.Chirng minh
CN di qua trung diém cia BD.
Cau V: (0,5 diém)

Tl mot soi diy thép dai 16 dm, ngwdi ta udn thanh mot hinh chit nhat. Trong cac hinh chir nhit c6
thé uon dwoc thanh hinh nao c6 dién tich 16n nhat?
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PE SO 3 PE KIEM TRA GIT’A HOC Ki II
SACH KET NOI TRI THUC Nim hoc: 2024 - 2025
Moén: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

ANx o Nx-1 3x 2-5Ux

Cau I: (2,0 diém) Cho hai biéu thitc A =——va B

Sl x+2 2-Jx x4

voi x>0;x#1; x #4

a) Tinh gia tri cua biéu thirc 4 khi x :%

b) Rat gon biéu thirc B

c) Xét biéu thirc P:%. Tim x d& /P >/2
Cau II: (2,5 diém)

1) Giai bai to4an bang cach l4p phwong trinh:

MOt nhém hoc sinh dwgc giao nhiém vu trong 60 ciy. Nhwng khi thuwc hién nhém dé dwoc tang
cudong thém 3 hoc sinh nén moi hoc sinh da trong it hon 1 cay so v&i dw dinh. Héi ldc dAu nhéom

c6 bao nhiéu hoc sinh? (Biét rang s6 cAy moi hoc sinh trong 1a nhw nhau).

2) Két qua do chiéu cao ciia 100 ciy keo 3 nidm tudi tai mot néng trwedrng dwoc cho & bang sau:

Chiéu cao (m) | [8,4;8,6) | [8.6:8,8) | [8.89,0) | [9,0;9,2) | [9,2;9,4) | Tong

S6 cay 5 12 25 44 14 100

a) Lap bang tan s6 twong d6i ghép nhém.
b) V& biéu do tan so twong doi ghép nhém dang cot cho bang théng ké thu dwoc & ciu a.
Cau III: (2,0 diém)

1) Mot vat roi tw do tir d6 cao 234 m so v&i mit dit. Quang dwong chuyén dong S (tinh bang
mét) clia vat roi phu thudc vao thoi gian ¢ (tinh bang gidy) dwoc cho béi cong thirc S = %ﬁ

a) Hoi sau khodng thoi gian 6 gidy vat nay cach mat dat 1a bao nhiéu mét?

b) Sau thi gian bao 14u thi vat cich mat datla 96,5 mét?
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2) Cho phuwong trinh 2x* +(m+1)x+m—-1=0

a) Giai phwong trinh v&i m =2

b) Tim m dé phwong trinh cé hai nghiém phéan biét cing nhé hon 2.

Cau IV. (3,0 diém)

Cho duwong tron (O) va mot diy DE c6 dinh khac dwong kinh. Lay F la mot di€ém bat ky thudc
cung lén DE sao cho A FDE nhonva FD < FE.Ké EM vuong géc véi DF tai M ,ké FN vuong
gbcvéi DE tai N.Ké dwong kinh FP cia dwdng tron (O). Goi Q la hinh chiéu vudng géc ctia £
trén FP.

a) Chirng minh bon diém F,N,Q,E cung thudéc mot dwong tron.
b) Tia phan giac cia DFE cit DE tai G va cit dwdng tron (O) tai diém thirhaila H .
Ching minh: AFDN @ AFPE va FN.FP=FG.FH .

¢) Goi K latrung diém cia DE.Ching minh khi diém F di dong trén cung lén DE va thoa man

diéu kién cua dé bai thi ba difm M ,K,Q thang hang.

Cau V: (0,5 diém)
Mot hanh lang gitra hai nha c6 dang hinh lang tru dirng (hinh vé). Hai mat bén 4BB'A'va ACC'A' 1a
hai tAm kinh hinh chi¥ nhit dai 16 m, réng 4 m. Goi x (m) la d6 dai cia canh BC . Tim x
dé thé tich khéng gian hanh lang 1&6n nhit va tinh gia tri 1én nhét doé.
4"
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PESO 1 PE KIEM TRA GIT’A HOC Ki II
SACH CHAN TROT SANG TAO Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau L. (2,0 diém)

Cho bigu thire 4= V¥ t1 ;( r j,vé'ix>0.
x+4dx+4 x+24x  Jx+2
a) Rat gon biéu thirc 4 b) Tinh gia tri biéu thirc 4 tai x=4
¢ il 7 4 . 2 ~ 1
c) Tim tat ca cac gia tricua x dé 4> Wl
X

Cau IL (2,5 diém)

1) Gidi todn bang cdch I3p phuong trinh

Mot xe 0 td va mot xe may khoi hanh cung ldc tir dia diém A di dén dia di€m B cach nhau 60 km
v&i toc do khong doi, biét tdc do cia xe 6 t6 1n hon toc d6 ciia xe may 1a 20 km/h va xe 6 t6 dén B

sém hon xe may 30 phut. Tinh t6c dd cia moi xe.

2) Sau khi diéu tra s6 tién dién phai tra ctia 50 ho gia dinh trong moét thidng (don vi: nghin dong),

ngudi ta co biéu do tin s6 ghép nhém dwdi day:

[300; 400)  [400;500)  [500; 600)  [600; 700)

18
16
14

(n)

—_
(e}

TAn so

SO N B O

Tim tin s§ ghép nhém va tin s6 twong d6i ghép nhém ctia nhém [500;600).
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Cau I1L (2,0 diém)

1) Choham s8 y =ax® véi a # 0 c6 do thila parabol (P)

Xac dinh a va vé d6 thi ham s biét parabol (P) cat dwong thing y = x+3 tai diém c6 hoanh d6
bang —1.

2) Cho phuong trinh x* —2x -3 =0 (*). Goi x,,x, 12 hai nghiém cta phwong trinh (*). Khong giai

X, n X
x+2 x,+2

phwong trinh hiy tinh gia tri ctia biéu thirc 4 =

Cau IV. (3,0 diém)

Cho ntra dwdng tron (O) dwong kinh MN, diém P thudc nira duwong tron (PM > PN).Ké ban kinh
OK vudng goc véi MN cat ddy MP tai E. Goi d 1a tiép tuyén tai P clia nitra dwdng tron. Dwong
thang di qua E va song song v&i MN cit d & F.Chirng minh rang:

a) Tk giAc NPEO ndi ti€p dwong tron

b) ME -MP = MO - MN

¢) OF /IMP

Cau V. (0,5 diém)

M6t manh vweon hinh chit nhat ABCD c6 dién tich 961 m2. Ngwdi ta mudn mé rong thém 4 phan
dat sao cho tao thanh dwong tron di qua cac diém cta hinh chit nhat nhw hinh vé. Biét tim duong
tron trung véi tim hinh chir nhit. Tinh dién tich nho nhit cta 4 phan dit dwoc mé rong (két qua

lam tron dén chir s6 thap phan thit hai).
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PE SO 2 PE KIEM TRA GIT’A HOC Ki II
SACH CHAN TROTI SANG TAO Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau L. (2,0 diém)

Jx+4 3Jx +1 2

——va B= voi x>0, x#1.
Jx -1 ’

T x42dx-3 Jx+3

a) Tinh gia tri cia biéu thirc 4 khi x=9.
1

Jx -1

Cho hai biéu thirc 4 =

b) Chirng minh B =

c¢) Tim tat ca gia tri ctia x dé % 2§+ 5.

Cau IL. (2,5 diém)

1) Gidi todn bang cdch I3p phuong trinh

Mot doi may xic duoc thué dao 20000 m* dat dé mé rong ho. Ban dau ddi dw dinh dao mdi ngay
dao mot lwong dat nhat dinh dé hoan thanh cong viéc, nhung khi dao dwoc 5000 m*> dat thi doi
ting cwong thém mot s6 may xtic nén moi ngay dao thém dwoc 100 m*, do d6 hoan thanh cong viéc

trong 35 ngay. Héi ban dau doi dw dinh mdi ngay dao bao nhiéu m> dat?

2) Chiéu cao cuia cac ban hoc sinh 1&6p 9A dworc ghi lai dwdi dang bang so liéu sau:

Chiéu cao S6 hoc sinh
[160;165) 10
[165;170) 12
[170175) 10
[175;180) 7
[180;185) 1

Tim tan s6 ghép nhém va tan s6 twong d6i ghép nhém ctia nhém [170;175).
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Cau IIL (2,0 diém)
1) Chohamsg y = %ax2 v&i a#0 c6 do thi 1a parabol (P)
Xac dinh a va vé do thi ham sg biét parabol (P) di qua diém 4(1;-1).

2) Cho phwong trinh x° —2x+a=0 (¥)

a) Gidi phwong trinh vé&i a =—1.

b) Biét rang hai nghiém ctia phwong trinh x* —2x+a =0 c6 mot nghiém1a x =1 =3 .
Tim tong binh phwong hai nghiém cta phwong trinh trén.

Cau IV. (3,0 diém)

Cho ntra dwong tron (O) dudong kinh AB. Piém M nam trén nira dudng tron (M # 4, B). Tiép
tuyén tai M cat ti€p tuyéntai 4 va B cda dudng tron (O) lan lwot tai C va D.

a) Chirng minh rang: t&r giAc ACMO ndi tiép.

b) Chirng minh: DO L MBva CAM = ODM

c) Goi P la giao diém CD va 4B, E la giao diém cua AM va BD; F lagiao diém cta AC va BM.
Chirng minh: E,F, P thang hang.

Cau V. (0,5 di&m)

M6t manh dit hinh chir nhat c6 dién tich 128 m2. Ngwai ta lam 16i di trong manh dat nhw hinh ve.
Phan dat con lai trong cy an qua. Tinh cic kich thwdc cia manh dit dé dién tich tréng ciy an qua

la 1&6n nhat va tinh dién tich 16n nhat do.

2m

1m
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PE KIEM TRA GIT’A HOC Ki II
Nam hoc: 2024 - 2025
Mo6n: Toan 16p 9

PE SO 3
SACH CHAN TROTI SANG TAO

Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau L. (2,0 diém)

Jx -5 Jx

va B = 3\/;

x
\/; \/; -5 x-25
a) Tinh gia tri ctia biéu thirc 4 khi x =49.

\/;+2
Jx+5°

¢) Chirtng minh rang khong ton tai gia tri ndo cia x dé P nhan gia tri nguyén.

Cho hai biéu thitc 4 = voi x> 0; x #25.

b) Cho P = A.B, chitng minh rang P =

Cau II. (2,5 diém)

1) Gidi todn bang cdch I3p phuong trinh

Mot nhom cong nhan dit ké hoach san xuit 200 san pham. Trong 4 ngay dau, ho san xuit dat mirc
k& hoach dé ra. Nhitng ngay con lai ho d lam vwot mirc moi ngay 10 san phdm, nén da hoan
thanh ké hoach sém 2 ngay. Héi theo k& hoach mdi ngdy nhém cdng nhan cin san xuit bao nhiéu

san pham?

2) Vao dau va cudi ndm hoc, ngudi ta lwa chon ngiu nhién mot s6 hoc sinh 1¢p 8 dé kiém tra tinh

trang can nang. Két qua khao sat dwoc ghi lai & bang sau:

Tinh trang can nang Thiéu cin Binh thuwdong Thtra can Béo phi
PAiu ndm hoc 6 24 8 2
Cudi nam hoc 4 38 5 3

Tinh tan s6 twong doi ctia s6 hoc sinh theo tinh trang cAn nang vao dau nim hoc va cuéi nam hoc.

Cau IIL. (2,0 diém)
1) Choham s6 y =—ax’ (a # 0) c6 do thila (P).Xac dinh hé s6 a, biét rang do thi (P) ctia ham s8
cat dwong thang d: y =—2x+4 tai diém E c6 hoanh d6 bang 1. Vé do thi (P) cia ham s6 véi a

vira tim dworc.
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2) Cho phuwong trinh bac hai x* —2(m+1)x+m’ +3m—-1=0 (x 1a4ns6, m 1a tham s6) (1).

a) Giai phwong trinh (1) khi m=1;

b) Tim céc gia tri cia m dé phwong trinh (1) c6 hai nghiém phan biét x,, x, théa man diéu kién
X, +x; —xx, =13.

CAiu IV. (3,0 diém)

Cho duong tron (O;R) va di€ém A4 nam ngoai dwdng tron. Vé cac ti€p tuyén 4B, AC véi (0) (B,C
la cic tiép diém). Goi M, N lan lwot 1a trung diém cta 4B, AC.

a) Chirng minh t& giac 4ABOC 1a tir gidc noi ti€p;

b) Goi H 1a giao diém ctia OA4 va BC . Chtrng minh 40H.AH = BC;

¢) Trén cung nho BC 18y diém D sao cho tiép tuyén tai D ctia (O) cattia MN tai /.Goi F 1a hinh
chiéu cta diém D trén OI . Chirng minh rang OH.OA=OF.OI va IA=1ID.

Cau V. (0,5 diém)

Po6n dau xu thé bao vé mdi treorng, mot ctra hang ban xe may da tip trung kinh doanh xe may dién
v&i chi phi nhap vao méi chiéc 14 12 15 triéu va ban ra véi gid 19 triéu. Vi gia ban nay thi s6 lwong
khach mua trong mot thang la 50 chiéc. NhAm muc tiéu ddy manh hon lwgng tiéu thy, cira hang dw
dinh gidm gia ban va wdc tinh rang moi khi gid ban gidm 100 nghin ddéng/ mot chiéc thi lwong xe

ban ra trong thang tang thém 5 chiéc. Vy ctra hang nén dinh gid mé&i bao nhiéu dé sau khi thuc
hién giam gia, loi nhuan thu dworc sé la cao nhat?
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PE SO 1 PE KIEM TRA GIT’A HOC Ki II
SACH CANH DIEU Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau I: (2,0 diém)

+Vx x+8\/_\/_1\/_+1

va B= voi x>0 x =4

Jx T2 2

a) Tinh gia tri ctia biéu thirc 4 khi x =16;

Cho hai biéu thirc: 4= 2

b) Rut gon biéu thirc B;
N ~ 2 7 =7 . ? 2 ~ 3
c) Cho P=A4:B.Tim tat ca cic gia tri cia x théaman P.x = E(\/; —1)

Loi giai

a) Thay x =16 (thod man diéu kién xac dinh) vao biéu thitc 4 ta dwoc:

244163
Jie 2

Vay voi x =16 thi A:%.

b) Vé&i x > 0;x # 4 ta co:

x+8\/_ Jx -1 J}+1

° 2 2k
5 x/E(\/;+8) +(x/§—1)(\/}_2)_(\/;+1)(\/;+2)
(Va-2)(Va+2) (Var2)(Va-2) (Va+2)(va-2)
B:x+8\/;+X—3\/;+2—x—3\/}_2
(\/;—2)(\/;+2)
B= x+2+x
(\/;—2)(\/;+2)
o Jr(Vx+2)

(\/;—2)(\/;4—2)
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5 Jx

NE)
Vay voi x> 0;x#4 thi B= Jx .
Jx-2

c) V&i x> 0;x # 4 ta co:

C244x Wx 24Wx Vx-2 x4

P=A4:B

I SRR S N N

Taco: Px= %(\/;—1)

(\/;+l)(\/_—§j=0
2
Suyra\/_—gzo(Vi\/;+121>OV('riinx>O)
5
iy-
2
, 2O VNN
Do d6 x = 7 (théa man diéu kién xac dinh)

Vay x:%TS thi P.ng(\/;—l).
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Cau II: (2,5 diém)

1) Gidi todn bang cdch I3p phuong trinh

Mot manh vudn hinh chir nhat ¢é dién tich bang 1000 m2. N&u ting chiéu dai thém 10 m, gidm chiéu
rong di 5 m thi dién tich cia manh vwwon khong thay doi. Tinh chiéu dai va chiéu rong cia manh
vwon ban dau.

2) Mot hop chira 4 qua béng xanh, 4 qua bdéng trang va 2 qua bong dé c6 cung kich thwdc va khéi
lwgng. Chon ra ngiu nhién 1 qua bdong tir hop. Tinh xac suit cia bién ¢d A4: “Qua bong 14y ra khong
cd mau do”.

Lo gidi

1) Goi chiéu dai cia manh vwon hinh chit nhat d6 1a x (Piéu kién: 0 < x <1000; don vi: mét)

Dién tich manh viron bang 1000 m2nén chiéu rong cia manh vuwon la: 190 (m)
X

Dién tich cia manh vwon sau khi tang chiéu dai thém 10m va gidm chiéu rong di 5 m la:
1000
(x+ 10)(_ _ 5) (m2)
X
Vi néu ting chiéu dai manh vweon thém 10 m va gidm chiéu rong di 5 m thi dién tich manh vwon

khéng thay do6i nén ta c6 phwong trinh:

(x+10)(

1000x + 10000 —5x* —50x = 1000x
5x2 +50x—10000=0
5(x—40)(x+50):0

1000
x

—5} =1000

x =40 (thod min diéu kién)
Hodc x = —50 (khong thod min diéu kién)

Do d6 chiéu dai cia manh vwon 1a 40 m va chiéu rong cia manh vuon la: % =25(m)

Vay chiéu dai va chiéu rong cia manh vweon Ian lwotla 40 m va 25m.

2) Xét phép thir : "Lay ngau nhién mot qua béng trong hop".
C6 10 qua béng trong hop nén khi thwe hién phép thit trén sé c6 10 két qua c6 thé xay ra.

Do 10 qua béng c6 kich thwéc va khoi lwong nhw nhau nén 10 két qua c6 thé trén la dong kha nang.

Xét bién cd A4:“Qua béng ldy ra khong c6 mau dd”.
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Vi hop chira 4 qua béng xanh, 4 qua bong trang nén c6 4+ 4 =8 két qua thuan loi cho bién c6 4
Dod6 P(A)=— =2
10 5

A 7 A 2 =N ~ \ 4
Vay xac suat cua bién co 4 la .

CAu III: (2,0 diém)

1) Cho ham s6 y =ax” (a#0). Xac dinh hé s6 a, biét do thi cia ham s6 di qua diém E(-2;2).Vé
d6 thi cia ham s6 &ng véi gia tri a tim dworc.

2) Mét thwong hiéu che cta Viét Nam cé sdn phdm déng géi 100g. Phong kiém soat chit lwong cua
cong ty kiém tra ngau nhién 40 tdi che, thu duwoc khéi lwong clia cac tdi ché nhu sau:

100 100 102 99 98 99 100 100 101 100
100 101 100 100 100 100 101 100 101 100
100 101 98 99 100 101 102 100 100 100
100 100 100 100 100 100 99 100 100 100

Hay 14p bang tin s6 twong do6i theo khoi lwong tui che.

Loi giai

D

*) Vi d6 thi ham s6 y = ax’ di qua diém E(-2;2) nén thay x=-2;y =2 vaoham s ta c6:
2 R 1

2=a(-2) suyra 2=a4 nén a “%

Vay hé s6 a cliia ham sé la %

*) V€& d6 thi ham s6 y = %xz:

- Ta c6 bang gia tri cia y twong rng véi gia tri cia x nhw sau :

X

=7

-1

0

y=-x

2

1
2

0

- Vé cac diém A(—2;2);B(—l;%j; 0(0; 0);C(l;%j;D(2;2) thudc d6 thi ham s6 y = %xz trong mat

phang toa d6 Oxy.
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- Vé dwong parabol di qua 5 diém 4,B,0,C, D, ta nhan dwoc d6 thi ham sé y = %xz (hinh vé).

B = = — — —

o
- .
O P = — ———

2) Mau s liéu thng ké trén c6 40 s6 liéu.

Tan s6 twong d6i cua tai che c6 khéi lwong 98¢ la: 4%)% =5%
Tan s6 twong d6i caa tai che c6 khéi lwong 99g la: 410% =10%
Tan s6 twong d6i cha tai che c6 khéi lwong 100g la: 421_3% =65%
Tan s6 twong d6i cua tai che c6 khéi lwong 101g la: 4£0% =15%

Tan s6 twong d6i cha tui che c6 khéi lwong 102g la: 4%)% =5%

Do d6 ta c6 bang tan so6 twong d6i theo khdi lwong tui che la:

Khéi lwong (g) 98

99 100 101 102

Tan s6 twong d6i (%) 5

10 65 15

Cau IV: (3,0 diém)
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Cho duong tron (O;R) va di€ém 4 ndm ngoai dwong tron. Tr 4 keé ti€p tuyén AB véi dwong tron
(O) (B latiép diém). Ké dwong kinh BC cua dudng tron (O), doan thang AC cat dwong tron
(O) tai diém tht hai D.Ké OH L CD(H e CD).

a) Chirng minh bén diém A4, B,0,H cung thuéc mot dwong tron ;

b) Chitng minh AOHC © AABC va CH.CA=2R?;

c¢) Goi N 1a giao diém cta BH va DO.Ké AK 1 BH (K € BH), AK cat BD tai I .Ching minh cac
diém C,N,I thang hang.

Loi giai

a) Vi 4B latiép tuyén ctia dwong tron (O) nén 4B | BO.Suyra ABO =90° hay AABO vubngtai B.
Vi OH L. CD nén OH 1 AH . Suy ra AAHO vuodng tai H .

Goi E la trung di€ém ctia 4O.

Xét AAHO vuéng tai H c6: HE la dwong trung tuyén &ng véi canh huyén AO. Suy ra:

HE =EA=EO = A_2O (tinh chit trung tuyén &rng v&i canh huyén trong tam giac vuong) (1)

Xét AABO vudng tai B c6: BE la dwong trung tuyén &ng véi canh huyén AO. Suy ra:

BE =FEA=FEO = % (tinh chit trung tuyén &ng véi canh huyén trong tam giac vuéng) (2)
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Tt (1) va (2) suy rabdn diém 4,B,0,H cung thudc dudong tron (E,%j :

Vay bén diém A4,B,0,H cung thudéc mot dwong tron (diéu phai chirng minh).

b) Vi OH L CD nén OHC =90°

Xét AOHC va AABC co:

OHC = ABC =90° (chirng minh trén)

ACB chung

Suy ra AOHC » AABC (g.g) (diéu phai chirng minh).

CH oOC
Do d6 —— =—(cap canh twong &ng ti 1é
BC AC(.p. g mgtile)

Hay CH.AC = OC.BC = R.2R = 2R’ (diéu phai chitng minh).

c) Xét (O) co: BDC =90° (gbc ndi té€p chan nira dwong tron) suy ra BD 1 AH
Xét AABH co:

AK 1 BH (gi thiét)

BD 1 AH (chtrng minh trén)

BD cat AK tai

Nén / latruc tam cia AABH .Do d6 HI 1 AB.

Ma AB 1 BC nén HI// BC (quan hé tir vuéng géc dén song song)

Xét AODC c6: OD=0C =R suyra AODC cantai O.

Do d6 OH virala dwong cao vira la trung tuyén trng véi CD. Suy ra HC = HD.
Xét ABDC c6:

HI'// BC (chirng minh trén)

H latrung diém cua CD (chirng minh trén)
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Suy ra [ latrung diém ciua BD

Xét ABDC c6:

HD=HC

OB=0OC=R

BH va DO catnhautai N

Suy ra CN la dwong trung tuyén cia ABDC

Ma CI 1a dwong trung tuyén cia ABDC (do I 1a trung diém cta BD)

Suyra C,N,I thang hang (diéu phai chirng minh).

CAu V: (0,5 diém) Xét cac s6 thuc a,b,c thdaman a+b+c¢>0 va a’ +b* +c* =3. Tim gia tri 1ém

nh4t va gia tri nho nhat cta biéu thitc P=4(a+b+c)+ab+bc+ca.

Loi giai

+)Tacd (a—b) +(b—c) +(c—a) >0 véimoi a,b, ¢

a’—2ab+b’+b>—2bc+c’ +c* —2ac+a’ >0

2((12 +b2+c2)—2(ab+bc+ca)20

Suyra a’ +b>+c> >ab+bc+ca

Diu “="xayrakhi a=b=c¢

Ma @’ +b*+c* =3 nén ab+bc+ca<3

Lai c6 2(ab+bc+ca)£2(a2 +b° +cz) nén 2(ab+bc+ca)+a2 +b°+c’ S3(a2 +b° +cz)
Dodé (a+b+c) <3.3=9 nén a+b+c<3

Suy ra P:4(a+b+c)+ab+bc+caS4.3+3=15

Diu“="xayrakhia=b=c=1

Vay gid triloén nhitcia P la15khi a=b=c=1.

+) Ta co: (a+b+c)2 :a2+b2+cz+2(ab+bc+ca)
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Nén 2(ab+bc+ca)=(a+b+c)2—(a2+b2+cz)=(a+b+c)2—32—3 (vi (a+b+c)2 >0 v&i moi

a,b,c).
3
Suy ra ab+bc+ca2—5

Dodé P> 4.0+(_§j __3
2)7 72

a+b+c=0

2

DAu “=" xay ra khi
y {a +b*+c* =3

Vo 6

Suy ra (a, b, c) [— - OJ va cac hoan vi.

ARG

Vay gia tri nhé nhat ctia P 1a —% khi (a,b,c)= [7 = OJ va cac hoan vi.

PE SO 2 PE KIEM TRA GIT’A HOC Ki II
Nam hoc: 2024 - 2025
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SACH CANH DIEU Moén: Toan 16p 9
Thoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Jx-2 . 3 Jx o 9Jx =10

Caul: (2,0 diém) Cho hai biéu thitc A =——— va B= - + voi x> 0;x#4
( ) Jx+9 Jr+42 2-Jx 4-x

a) Tinh gia tri cia biéu thirc 4 khi x= \/(\/5—1)2 + \/(\/5—2)2 ;

b) Rut gon biéu thirc B;
c) Cho P=B:A.Tim cac gia tri x la s6 thwc dé P c6 gia tri la mot s6 chinh phwong.

Loi giai

a) Ta 6 )c=\/(\/§—1)2 +\/(\/§—2)2 =N3-1+N3-2=\B3-1+2-43=1
Thay x =1 (thod man diéu kién xac dinh) vao biéu thirc 4 ta dwoc:

o2 1-2 -1

_\/T+9:1+9_10

Vay khi x:\/(ﬁ—l)2 +\/(J§—2)2 thi A:%.

b) Vé&i x> 0;x %4 ta co:

3 _Nx_ 9Vx-10
Jx+2 2-Jx  4-x
3(Va-2) . Ge(Vi+2) ozt
(Vre2)(Vr-2) (Vxe2)(Vx-2) (Vx+2)(vx-2)
_3WVx—6+x+2Jx—9x +10
(Vr+2)(Vx-2)
X—4Jx +4
(Vx+2)(vx-2)
(Vx-2)
()2

_Vx-2
CJx+2

B =

B=

B

B=

B=

B
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i

Vay voi x >0;x#4 thi B=

By
+
[\

c) V&i x> 0;x #4 ta co:

Sio2 x-2 -2 a9 Jxao (Vr+2)+7 7

P=B:4= = =1+
Jx+2 Jx+9 \/;+2 Jx-2 \/;+2 Jx+2 Jx+2
7 7
Véi x>0 tacé +/x >0 suyra vx +2>2 nén <—.
Jx+272
Do dé 1+ <1+Z—2hayP$2(1)
\/—+2 2 2
Vé'ixZOtac()J;ZOsuyra\/;+222>O nén L>0.DoCI(')1—|— [ >1 hay P>1(2)
Jx+2 Jx+2

Twr (1) va (2) suy ra 1<P£%

Ma P las6 chinh phwong nén P =4.

Suy ra \/;+9:4
Jx+2
\/§+9=4(\/§+2)
3Jx =1
1
Jr=1
73

x =é (th6a man diéu kién xac dinh)

Vay x :é thi P c6 gia tri la mét s6 chinh phwong.

Cau II: (2,5 di&m)
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1) Gidi todn bang cdch Iap phwong trinh
Luic 7 git sang, mot chiéc ca nd xudi dong tir bén A dén bén B, cich nhau 36km, roi ngay 1ap tirc quay
tré vé va dén bén A ldc 11 gio 30 phut. Tinh toc dd cla ca né khi xubi dong, biét téc d6 cua dong chay

1a 6km /h.

2) Ban Minh gieo mot ddng xu can d6i dong chit va ban Thong rit ngdu nhién mot tAm thé tir hop
chira 5 tAm thé cung loai ghi cdc s0 1, 2, 3, 4, 5. Tinh xac suit clia bién c6 A4: “Rat dwoc tAm thé ghi

s6 chan va dong xu xudt hién mat sap”.

Loi giai

1) boi 11 gior 30 phut = 11,5 gior
Goi tdc do thwc cia cand la x (km/h) (x> 6)
T6c do cha ca nd khi xudi dongla x+6 (km/h)

T6c dd cha ca nd khi ngwoc dongla x—6(km/h)

36 N
(gio)
x+6

Thoi gian lic ca nd di xudi dong la

36
x—6

Thaoi gian lac ca nd di ngwoc dong la (gior)

Thoigiancané divavéla: 11,5-7=4,5= % (gio)

Theo dé bai, ta c6 phwong trinh:
36 36
+
x+6 x-6
362.(x—6)  362.(x+6)  9(x+6)(x—6)

2(x+6)(x—6) 2(x+6)(x—6) 2(x+6)(x—6)
72(x—6)+72(x+6)=9(x+6)(x—6)
T2x—432+72x+432=9x> —324
Ox*> —144x-324=0
x*—16x-36=0
x*+2x—18x-36=0
x(x+2)-18(x+2)=0
(x+2)(x—18):0

ki
2

Suy ra x =-2(khéng th6a man diéu kién) hodc x =18 (théa man diéu kién)
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Do d6 toc dd thwe ctia ca n6 1a 18 km/h nén toc do cia ca n6 khi xudi dong la: 18 +6 =24 (km/h)

Vay toc do cda ca n6 khi xudi dong la 24 km/h.

2) C6 2 két qua co thé xay ra khi ban Minh gieo mdt dong xu cin dai la sip (S), ngtra (N) va 2
két qua trén 1a dong kha nang.

C6 5 két qua c6 thé xay ra khi ban Thong rut ngau nhién mot tAm thé tir hop chira 5 tAm thé c6
ghi cac s0 1;2;3;4;5 va 5 két qua trén la dong kha nang.

Do d6 ta c6 khong gian mau Q={1S; IN; 2S; 2N; 3S; 3N; 4S; 4N; 5S; 5N}

Suy ra c6 10 két qua c6 thé xay ra khi Minh gieo ddng xu va Thong riut ngau nhién mot tdm thé
va 10 két qua nay la déong kha nang.

Xét bién c6 A4 : “Rut dwoc tAm thé ghi s6 chan va ddng xu xuat hién mat sip”.
C6 2 két qua thuln lgi cho bién c6 4 1a 25;4S

Suy ra xac suit cua bién cd 4 la P(A4) = % =0,2

Vay xac sudt ctia bién c6 4 1a 0,2.

Cau III: (2,0 diém)
1) Choham s6 y =(m—1)x* (m#1). Tim m d€ do thi ciia ham s6 da cho di qua diém F(x;y) voi
2x-y=-3

(x;) 1a nghiém ctia hé phuwong trinh {
x+y=9

2) Bang dudi day cho biét tin sd va tan s6 twong ddi ghép nhom ctia mdt mau sé liéu ghép nhoém:

Nhém Tan s6 ghép nhém (n) Tén s6 twong d6i ghép nhém (%)
[10;15) 4 f
[15;20) 11 27,5
[20;25) 7 17,5
[25;30) 8 20
[30;35) a s
Cong N = 40 100

Tim cac gia tri cua a; f,; f;

Loi giai
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1) Tacé: y=(m-1)x*(m#1) (1)
2x—y=-3 y=2x+3 x=2
x+y=9 x+2x+3=9 y=7

Suy ra F(2;7) thudc do thi ham s§ y = (m—1)x*

Thay x=2,y="7 vao (1) tac6: 7=(m-1).2°
m—1=Z
4
11
m=— (thbaman m=#1)

- |

Vay m :1741 théa man yéu cau dé bai.

2) Tan so twong doi ghép nhém ctia nhém [10;15) la: f, = %% =10%

Tan s6 ghép nhém cia nhéom [30;35) la: a=40—-4—-11-7-8=10

Tan so6 twong doi ghép nhém ctia nhém [30;35) la: f; = %% =25%

Vay a=10; f, =10%; £, =25%

Cau IV. (3,0 diém)

Tir diém 4 nam bén ngoai dwong tron (O;R) vé hai tiép tuyén AB, AC v&i dwong tron (B, C 1a
cac tiép diém). Goi H 1a giao diém ctia 40 va BC. Vé dwdng kinh CD ctia dwdng tron (O).

a) Chirng minh t& giac ABOC 1a tir gidc noi tiép;

b) Chirng minh AOB = ED\C;

c) Poan thing 4D cat duong tron (O) tai diém thi hai 13 E. Tiép tuyén véi (O) tai di€m E cat
AO tai di€ém [ . Goi F la giao diém ctia EO va BC. Chirng minh AE song song v&i FI .

Loi giai
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a) Vi 4B, AC latiép tuyén ctia dwong tron (O) nén 4B L BO,AC 1. CO.

Suy ra ABO =90° hay A4BO vubdngtai B, ACO =90° hay AACO vudngtai C.
Goi M latrung diém cta AO.

Xét AABO vudng tai B c6: BM 1a duong trung tuyén (rng véi canh huyén AO0. Suy ra:

AO ., e 3 e " ., A
BM = MA=MO = - (tinh chat cua trung tuyén &ng véi canh huyén trong tam giac vuong) (1)
Xét AACO vuobngtai C c6: CM la dwong trung tuyén trng véi canh huyén AO. Suy ra:

CM =MA=MO = 142_0 (tinh chat cta trung tuyén rng véi canh huyén trong tam giac vuong) (2)

Tt (1) va (2) suy ra bon diém 4,B,0,C cung thudc duwong tron (M;%j.

Vay t& gidc ABOC la tir giac ndi ti€p dwong tron (M ,%) (diéu phai chirng minh).
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b) Vi 4B, AC latiép tuyén cia dwong tron (O)
Nén OA la tia phan gidc cta BOC (tinh chit hai ti€p tuyén cat nhau) suy ra AOB = A0C = %B/O\C 3)
Xét (O) c6: BDC 1a goc ndi tiép chin BC
BOC 1a géc & tam chén BC
Suy ra BDC = %B/O\C (g6c noi ti€p va géc & tAm ciing chdn mot cung) (4)

Tir (3) va (4) suy ra BDC = AOB (didu phai chirng minh).

c) Xét ABOC c6: OB=0C =R

Suy ra ABOC cén tai O nén OH vira la tia phin giac vira la dwong cao (tinh chat tam giac cin)
Do dé OH L BC nén FHI =90° suy ra AFHI vuong tai H

Vi [E 1atiép tuyén cia dwong tron (O) tai £ nén IE L EO suyra AFEI vudngtai E .

Goi N latrung diém cua FI .

Xét AFEI vudngtai E c6: EN la dwong trung tuyén trng véi canh huyén FI . Suy ra:

IF@ . N o A . " . A
EN = NI = NF = Y (tinh chat cua trung tuyén &ng véi canh huyén trong tam giac vuong) (5)
Xét AFIH vudngtai H c6: HN la dwong trung tuyén (rng véi canh huyén F7. Suy ra:

HN = NI = NF = % (tinh chit cda trung tuyén trng v&i canh huyén trong tam giac vuong) (6)
N 5 b N A \ . IF
Twr (5) va (6) suy rabon diem H,I,E,F cung thudéc dwong tron (N;Tj .
Lo ez At pr . \ IF
Do d6 t giac HIEF ndi tiép duong tron | N ;7

Suy ra HEF = HIF (hai gdc noi ti€p cung chan 1/777) hay HEO = HIF (7)
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Xét AOHC va AOCA ¢6: AOC chung; OHC = OCA =90° suy ra AOHC © AOCA(g.g)

Do dé OH 0OC (cip canh twong Gng ti 18) suy ra OC*> = OH.OA=OE*. Nén OH _OE

oc 04 OE 04

Xét AOEH va AOAE c6 Z—ZI = g— (chrng minh trén); AOE chung

Suy ra AOEH @ AOAE (c.g.c).Do do HEO = EAO (hai goc twong &ng) (8)
Tir (7) va (8) suy ra EAO = HIF
Ma hai géc EAO va HIF & vitri dong vi nén FI// AE (d4u hidu nhan biét)

Vay FI// AE (diéu phai chirng minh).

Cau V: (0,5 diém)

Mot khach san c6 100 phong cung gia tién cho thué. Qua khao sat ngui ta thiy rang: néu ban dau
moi phong khach san cho thué vé&i gia 480 nghin dong trong mot ngay thi ludn kin cac phong, tuy
nhién khi tang gid phong thém x% (x > 0) so v&i mirc gid ban diu thi sé lwong phong cho thué
giam di 4%% phong. Héi khach san phai niém yét gia tién thué phong moi ngay 1a bao nhiéu dé
khach san dat doanh thu mot ngay cao nhat?

Loi giai

Vi sau khi tang gia phong thém x% so v&i mirc gia ban dau thi s6 lwong phong cho thué giam di

4%% phong nén s6 phong cho thué lic gia phong ting x% la:

100 - 100.?% =100-0,8x (phong)
Sau khi tdng gid x% thi khach san phai niém yét gia tién thué phong moi ngay la:
480 +480.x% = 480+ 4,8x (nghin dong)

Do dé, sau khi tang gia thi doanh thu trong mét ngay cua khach san la:
P =(100-0,8x)(480+4,8x)=0,8(125—x).4,8(100 + x) = 3,84.(125 — x)(100 + x) (nghin dong)
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2
Tacé (a—b)" >0 véimoi a,b nén @’ +b* >2ab, suyra (a+b) > 4ab hay abs(a;bj *)

Diu “=" xay ra khi a =b.

Ap dung (*) véi a =125—x, b =100 + x ta dwoc:

125—x+100+x)2

(225 jz 50625
2

(125—x)(100+x)£( : ;

Suyra P =3,84(125-x)(100+x) < 3,84.% = 48600 (nghin dong)

D4u “=" xay ra khi 125—x=100+x hay x=12,5.
Do d6, sau khi ting gia 12,5% thi gia niém yét tién thué phong moi ngay la:
480+4,8.12,5 =540 (nghin déng)
Vay d€ doanh thu cao nhAt thi khich san phai niém yét gia tién thué phong moi ngay 1a 540

nghin dong.
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PE SO 3 PE KIEM TRA GIT’A HOC Ki II
SACH CANH DIEU Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau I: (2,0 diém) Cho hai biéu thitc 4=— > va B= Jr L 6x 3

Jr(Vr +3) Jx-3 =9 Jxt3

voi x>0;x#9

a) Tinh gia tri ctia biéu thitrc 4 khi x=4;

Jx -3
\/;+3'

o) Pt P:%.Tim x dé PS\/_—%.

b) Chirng minh B =

Lori giai
a) Thay x =4 (thoa man diéu kién xac dinh) vao biéu thirc 4 ta dugc:
Ao
\/Z(\/Z+3) 2
Véyvé'ix=4thiA:%.
b) Vé&i x> 0;x %9 ta cé:
po Nx _6x 3
Jr-3 x-9 Jx+3
. e I . )
(Ve=3)(Vr+3) (Va=3)(Ve3) (Vr=3)(Vr+3)
Vi (v +3) = 63x =3(Vx - 3)
B=
(Vx=3)(Vx +3)
B:x+3\/;—6\/;—3\/;+9
(Vr=3)(Vx+3)
p__ X=6x+9
(\/;—3)(&+3)
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(Vx-3)
B=
(\/;—3)(\/;+3)
Jx-3
b= \/;+3
vguqu>mx¢9thmB=j§;§

c) V&i x> 0;x#9 ta co:

_B_\/;—3_ 5 _\/;_3 \/;(\/;+3) \/;(\/;—3)

P=

Eu_J§+3'J§(J§+3)_J§+3’ 5 5
Ta co: PS\/_—%

Jx(Vx -

g“‘?

J;(J;—3)£5J¥—16

5 5

Vr(Vr-3)<57x 16
x=3Jx-5Jx +16<0

Hay

x—8J/x +16<0
(\/§—4)2 <0
Véix>0uuﬁ(J§—4fzo.Dodé(J}—4f=0
Jx—-4=0
Jx=4

Suy ra x =16 (théa man diéu kién xac dinh)

Vay x =16 thi PS\/_—%.
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Cau II: (2,5 diém)

1) Gidi todn bang cdch Iap phwong trinh

Mot t6 may tron bé téng phai sadn xuit 450ms3 bé tong cho mot dap thay loi theo mot thoi gian quy
dinh. Nh¢ ting ndng suit lao dong mdi ngay 4,5 m3 nén 4 ngay tru¢c thoi gian quy dinh t6 da san

xuat dwoc 96% cong viéc. Hoi thoi gian quy dinh dé 1a bao nhiéu ngay?

2) Gieo ddng thoi hai con xtic xac can d6i va dong chat I va I1. Tinh xac suit cia bién cé B: “S6
chdm xuit hién trén ca hai con xic xac lén hon 3”.

Lo gidi

1) Goi thoi gian quy dinh ma t6 san xudt phai tron bé téngla x (ngay) (x > 4)
7 - N A X N . 2 ~ 2 N A A \ 450
Do d9, nang suat lao dong moi ngay theo quy dinh cta td san xuat bé tong la — (m3)
X

Nh¢ ting nang suit lao dong moi ngay 4,5 m3 nén 4 ngay tredc thoi gian quy dinh t6 da san
xuat dwgc 96% cong viéc nén so lwong bé tong t6 sn xuit dwoc khi dat 96% cong viéc la:
450.96% =432 (m3)

m3

Do d6, ning suit lao dong moi ngay sau khi da tang trong thuc té 1a

Theo bai ra, ta c6 phwong trinh:

@4_4’5: 432
X x—4

450(x—4)+4,5x(x—4)_ 432x
x(x—4) x(x—4) _x(x—4)

450(x—4)+4,5x(x —4) = 432x

450x —1800 +4,5x —18x = 432x

4,5x* =1800
N 1800
4,5

x> =400

Suy ra x =20 (théa man diéu kién) hodc x =-20 (khong théa man diéu kién)

Vay thoi gian quy dinh dé t6 may tron bé tong hoan thanh céng viéc 1a 20 ngay.
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2) Lap bang nhu sau:

I 1 2 3 4 5 6
I
1 (L,1) (1,2) (1,3) (1,4) (1,5) (1,6)
2 (2.1) (2,2) (2,3) (2,4) (2,5) (2,6)
3 (3.1) (3,2) (3,3) (3,4) (3,5) (3,6)
4 (4,1) (4,2) (4,3) (4,4) (4,5) (4,6)
5 (5.1) (5,2) (5,3) (5,4) (5,5) (5,6)
6 (6,1) (6,2) (6,3) (6,4) (6,5) (6,6)

Moi 6 trong bang trén 12 mot két qua c6 thé. Khong gian mau 1a tAp hop 36 6 cla bang trén.

Nhuw vy khong gian mau ctia phép thir la:
Q={(L1);(1,2);(1,3)5(L4);(1L,5);(1,6):(2.1);(2,2):(2.,3):(2.4)5(2,5):(2.6);(3.1):(3,2):(3.3)5(3,4);
(3,5)5(3,6):(4,1);(4,2)3(4.3)5(4,4)5(4,5);(4,6):(5.1):(5,2)5(5,3)5(5,4)3(5.5)5(5,6):(6.1):(6,2);
(6,3):(6,4);(6,5);(6,6)}

B: “S8 chdm xudt hién trén ca hai con xtc xac 1én hon 3”.

C6 9 két qua thuin loi cho bién c6 B lé:(4,4); (4,5); (4,6); (5,4); (5,5); (5,6); (6,4); (6,5);

(6,6). Suy ra xac sudt ctia bién ¢§ B 1a P(B)= (B) :2:0,25.

vay P(B)=0,25.

Cau III: (2,0 difm)
1) Chohamsg y = —%xz. Tim a va b dé€ dwong thing y =ax+b cit do thi cia ham sd da cho tai

hai diém M va N c6 hoanh do Ian lvot bang 1 va -2.
2) Mot treong THCS thong ké so gior (trung binh) choi thé thao trong mot tudn ctia 420 hoc sinh.

K&t qua mau s6 liéu thong ké dé dwoc cho & bang tin sd sau:

S6 gitr choi thé thao (x) 8 9 10 12 Cong
Tan s6 (1) 147 126 84 63 N =420

Hay vé biéu do tin sd twong d6i dwdi dang biéu dd cot clia mau sé liéu théng ké trén?
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Loi giai

1) Piém M thudc do6 thi hams6 y = —%xz .Thay x,, =1 vaoham s0 y = —%xz taduoc y,, = _71

Do d6 M(l;_—lj.
2
-1) , -1
Thay M(l;;j vao y=ax+b taco: 7:a+b (1)

Piém N thudc do thi hamsé y = —%xz. Thay x, =-2 vaohamsg y = —%xzta duoc y, =—2.
Do d6 N(-2;-2).
Thay N(-2;—-2) vao y=ax+b tacéd: -2=-2a+b (2)

Twr (1) va (2), ta c6 hé phwong trinh:

-1 -1
—=a+b a=—
suy ra 2
—2=-2+b b=0
1

Viy a=—.,b=0.
Ay 5

2) T4n s6 twong ddi cia nhdm hoc sinh choi thé thao 8 gior mot tuan la: lzZ) % =35%

122 % =30%

Tan s6 twong doi cia nhém hoc sinh choi thé thao 9 gior mét tuan la:

Tan s6 twong doi cia nhém hoc sinh choi thé thao 10 gior mot tuén la:

84 % =20%
20

Tén s6 twong doi cia nhém hoc sinh choi thé thao 12 gio: mot tuan la: 6230 % =15%

Do d6 ta c6 bang tan s twong d6i clia mAau sd liéu théng ké trén nhw sau:
S0 gitr choi thé thao 8 9 10 12
Tan sé twong doi (%) 35% 30% 20% 15%

T bang tan sd twong ddi ctia mAau sé liéu thong ké trén, ta vé dugc biéu dd tin s6 twong doi biéu

dién mau s6 liéu trén nhw sau:
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S6 gitr choi thé thao cta hoc sinh trweong THCS
0% g5

. 35% 30%
S 30%
g 25% 20%
z 20% 15%
o 15%
S 10%
= 5%

0%

8 9 10 12
S6 gi®r choi thé thao

Cau IV. (3,0 diém)
Cho tam giac nhon ABC, vé dwong tron dwong kinh BC cat cac canh AB, AC lanlwottai M va N.
Goi H la giao diém cia BN va CM .

a) Chirng minh t& giAc AMHN noi tiép dwoc trong mot dwdong tron;
b) Goi K la giao diém cia BC v&i AH . Chirng minh ABHK « AACK ;
¢) Chirng minh KM + KN < BC'. D4u bang xay ra khi nao?

Loi giai

‘wl
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a) Xét (0) co: BMC =90° (g6c ndi tiép chan nira dwong tron) nén CM | AB suy ra AMH =90°
Xét (O) co: BNC =90° (gbc noi ti€p chan nira duwdng tron) nén BN 1 AC suyra ANH =90°
Goi 7 latrung diém cua AH .

Xét AAMH vudng tai M c6: MI 1a dwong trung tuyén (rng véi canh huyén AH . Suy ra:
MI=IA=1IH = % (tinh chat cua trung tuyén rng véi canh huyén trong tam gidc vuong) (1)
Xét AANH vuoéngtai N c6: NI la dwong trung tuyén rng véi canh huyén AH . Suy ra:

NI =IA=1IH = ATH (tinh chit cta trung tuyén trng véi canh huyén trong tam giac vuong) (2)

Tw (1) va (2) suy rabon diém A,M,H,N cung thuéc duwong tron (];ATHJ'

Vay tr gidc AMHN 13 t& giac noi tié€p dwong tron (1 ,ATHJ (diéu phai chirng minh).

b) Xét AABC cé:
CM 1 AB (chirng minh trén)
BN 1 AC (chitng minh trén)

CM cat BN tai H
Suyra AH 1 BC.Ma K lagiao diém cua BC véi AH nén AK | BC.Do dé HKB = CKA = 90°

Xét (0) co: NMC = NBC (hai géc ndi tiép cung chin 1/\2’) hay HBK = NMH 3)

. AH \ , ——— 7 VN ¢ T —— =T~
Xét I;T c6: NMH = NAH (hai géc noi tiép cung chan HN ) hay NMH = KAC (4)
Tir (3) va (4) suy ra HBK = KAC.

Xét ABHK va AACK cé: HBK = KAC (chtng minh trén); HKB = CKA = 90° (chtrng minh trén)

Suy ra ABHK » AACK (g.g) (diéu phai chirng minh).
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¢) Goi E la diém déi xirng véi M qua BC.

Ma BC di qua tdm O cta dwong tron (O) nén E nam trén (O).

Suy ra BC la dwong trung tryc cia ME.Ma K € BC nén KM = KE va MKB = BKE .

+) Goi F la trung diém cta BH .

Xét ABMH vudng tai M c6: MF la dwong trung tuyén &ng véi canh huyén BH . Suy ra:
MF = FB=FH = % (tinh chat trung tuyén (rng v&i canh huyén trong tam giac vuéng) (5)
Xét ABKH vudngtai K c6: KF la dwong trung tuyén &ng véi canh huyén BH . Suy ra:

KF =FB=FH = % (tinh chat trung tuyén (rng v&i canh huyén trong tam gidc vuéng) (6)

Tir (5) va (6) suy ra bén diém H,M,B,K cing thudc dwong tron (F%)
N e s A ix \ \ BH
Do d6 t gidAc HMBK la tlr giac n0i tiép dwong tron (F;Tj

Nén MBH = MKH (hai géc ndi tiép cing chin MH ) (¥)
+) Goi G la trung diém ctia 4B.

Xét AABN vuéngtai N c6: NG la dwong trung tuyén wng véi canh huyén 4B . Suy ra:

AB ., .. W o L " . A
NG =GA=GB= y, (tinh chat cua trung tuyén &ng v&i canh huyén trong tam giac vuong) (7)
Xét AABK vuodngtai K c6: KG la dwong trung tuyén trng véi canh huyén AB. Suy ra:

KG=GA=GB= ATB (tinh chit cta trung tuyén trng véi canh huyén trong tam giac vuong) (8)

Tt (7) va (8) suy ra bdon diém 4,B,K, N cung thudc dwong tron (G;%).

Do dé tir gidc ABKN la t& giac noi tié€p dwong tron (G;ATBJ
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Nén ABN = AKN (hai gdc noi ti€p cung chan Zlﬁ) hay MBH = AKN )

Tir (*) va (**) suy ra MKH = AKN

Lai c6: MKB + MKH = 90°
NKC + NKH =90°
Do d6 MKB = NKC
Ma MKB = BKE (chirng minh trén) nén NKC = BKE
Ma NKC + NKB =180° nén NKB+ BKE =180°suy ra N,K,E thing hang
+) Tacé: KM + KN = KE+ KN = EN < BC (quan hé gitra dwong kinh va day cung)
D4u “=" xay ra khi EN 1a dwong kinh ctia (O). Suyra K la trung diém cta BC
Xét AABC c6: AK la dwong cao dong thoi la dwong trung tuyén trng véi canh BC.
Do dé AABC cantai 4.
Vay KM + KN < BC . D4u bang xay ra khi AABC cintai 4.

Cau V: (0,5 diém)

Mot mé hinh d6 choi bang gb c6 dang hinh chép tam giac
déu. Biét cac canh bén cua hinh chép la cac thanh gb cé
chiéu dai bang 12 cm. Goi dd dai canh day cua hinh chop 15 i
la x cm (0<x<24).DE dién tich xung quanh cta d6 choi

trén dat gia tri 1én nhat thi x bang bao nhiéu? (coi cdc

dwong mép gap Ia khong ding ké).

xcm
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Loi giai

S

X
2

€

Dién tich mat bén SBC 1a §, = %SH.BC ,voi SH 1a duwdng cao caa ASBC

Tam giac SBC cantai S (SABCla hinh chép tam giac déu)
Nén SH la dwong cao dong thoi la trung tuyén

Suy ra H latrung diém cia BC.Do d6 HB = HC :g (cm)
Xét ASHC vuéng tai H cé: SH> + HC? = SC* (dinh li Pythagore)
2
SH =~/SC* - HC® = ‘/122 x \/576 x* (cm).Suyra S, = %-\/576—x2 -x (cm2).
Goi § la dién tich xung quanh cua hinh chép thi § =38, = % 576 —x* -x (cm?2)

2

)

7’ 2 s = - A
Tacé (a—b) 20 véimoi a,b nén a’+b>>2ab,suyra a-b<

H ”

DAau

2 2
Ap dung (*) v6i a =/576—x2, b = x ta duoc: V576—x* -x < 576++x =288

xay rakhi a=5.

Do do SS%-288=216

DAu “=" x4y ra khi v576 —x* = x suy ra 576 =2x” hay x = 1242 (thoa man)

Vay x = 124/2 cm thi dién tich cAc mit xung quanh ctia d6 choi da cho dat gia tri 1én nhat.
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PESO 1 PE KIEM TRA GIPA HOC Ki 11
SACH KET NOI TRI THU'C Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thoi gian lam bai: 90 phiat (Khdng k€ thoi gian giao dé)

Cau I: (2,0 diém)

Vi 3 6Jx-4
Jx-1 Jx+1 1-x

Cho biéu thirc P = voi x>0;x =1

a) Ratgon P
b) Tim gia tri cha x dé P=-1
c) So sanh P véi 1.

Loi giai

a) Véi x> 0;x #1 ta co:

p_ Jx L3 +6J¥—4
Jr=1 Jx+1 1-x
Jx 3 6Jx—4

P:\/§—1+J¥+1_ x—1
\/E(\/}+1)+3(\/§—1)—(6\/§—4)
B (Ve +1)(Vx-1)

p_ x—2/x +1
(Vr+1)(¥x-1)

o (x-1y
(Vr+1)(¥x-1)
Jx -1

r= Jx +1

Vay véi x> 0;x #1 thi P:ﬁ:

€? | www.facebook.com/mathexpress.vn (O] 1900 633551 50



MathExpress Education | |www.mathexpress.vn

Jx -1

\/;+1

b) Tacé P=-1.Suyra =-1

Vx—1=—/x -1
2Jx =0

x=0 (thod min diéu kiénx>0;x #1)

Vay x=0 thi P =-1.

Va-l 2

Jr+l o x4l

c) Xét hiéu: P-1=

Véoi x>0;x#1 taco Jx>0

-2

\/;+1

<0

Suyra\/;+121>0 v&i nén
Khi d6: P-1<0 nén P<1

Vay P<1.

Cau II: (2,5 diém)
1) Gii bai toan bang cach 1ap phwong trinh hodc hé phwong trinh
Mot xe khach va mét xe du lich khéi hanh dong thoi tir A dén B. Biét toc dd cda xe du lich 1é6n hon

tdc do chia xe khach 1a 20 km/h. Do vay xe du lich dén B truéc xe khach 50 phit. Tinh téc do cta

moi xe, biét quang duwong AB dai 100 km.

2) Gido vién ghi lai thoi gian chay cw li 200 mét ctia cac hoc sinh 1ép 9A cho két qua nhw sau:

Thoi gian (gidy) | [2530) | [30;35) | [35;40)

S6 hoc sinh 5 20 15

Em hay 14p bang tin s6 twong doi ghép nhom thoi gian chay cw li 200 mét cia cac hoc sinh 16p 9A.

Loi giai
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1) Goi t6c d6 ctia xe khach 1a x (km/h)(x > 0)
Khi d6 t6c do xe du lich 13 x+20 (km/h).

Theo dé bai ta co:

+) Thoi gian xe khach di tir A dén B la % (gio)

100
+20

+) Thoi gian xe du lich di tir A dén B 1a (gir)
X

Vi xe du lich dén B trwdc xe khach 50 phut ( :% gio) nén ta c6 phwong trinh :

@_ 100
x x+20

>
6

Giai phwong trinh ta dwoc x =40 (théa man) hodac x =—60 (loai)

Do d6 téc do cia xe khach la 40 km/h, téc do cia xe du lich la: 40 + 20 = 60 (km/h).
Vay toc do cia xe khach 1a 1a 40 km/h, toc d6 cua xe du lich 1a 60 km/h.

2) S6 hoc sinh trong 16p la n=5+20+15=40 (hoc sinh).

Ti 1é hoc sinh chay hét thoi gian tir 25 gidy dén dwdi 30 gidy la: 4iO -100% =12,5%.
2 1A : A Wiy . A

Tilé hoc sinh chay hét thoi gian tir 30 giay dén dwéi 35 giay la 20 100% = 50%.

Ti 1é hoc sinh chay hét thoi gian tir 35 gidy dén dwdi 40 gidy la i—f) -100% =37,5%.

Bang tin s6 twong d6i ghép nhoém thoi gian chay cw li 200 mét ctia cac hoc sinh 16p 9A nhu sau:

Thaoi gian (gidy) [25;30) [3035) [35;40)

Tan s6 twong doi 12,5% 50% 37,5%
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Cau III: (2,0 diém)

1) Choham s8 y = ax’ v6i a #0 c6 do thi la parabol (P)

a) Xac dinh a biét parabol (P) di qua diém A4(1;-2);

b) V& d6 thi clia hAm s6 y = ax’ v&i a vira tim dwoc & trén.

2) Cho phwong trinh 2x” —4x+a =0 (¥)

2 ]
. Tim tong binh

a) Biét rang trong hai nghiém cta phuwong trinh c6 mot nghiém 1a x =

phwong hai nghiém x,, x, ciia phwong trinh.

b) Tim a dé phwong trinh (*) c6 hai nghiém x,,x, la cac s0 tw nhién.

Loi giai

1)
a) Vi parabol (P) di qua diém A4(1;-2) nén thay x=1;y =-2 vaoham s y = ax” ta dwoc:

a-1’ =-2 hay a=-2.
Vay parabol (P) di qua diém A(1;-2) khi a=-2.
b) V& db thi ham s8 y = —2x*:

- Ta c6 bang gia tri cia y twong rng véi gia tri cia x nhw sau :

X -2 -1 0 1 2

y= —2x2 -8 -2 0 -2 -8

- V& cac diém A(-2;-8); B(—1;-2); 0(0;0); C(1;-2); D(2;—8) thudc do thi ham s8 y = -2x* trong
mit phang toa do Oxy.
- V& duwong parabol di qua 5 diém 4,B,0,C, D, ta nhan dugc d6 thi ham s6 y = —2x” (hinh vé).
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VN

) ==
o
(U

2) Thay x =

vao phwong trinh (*) ta c6:

2[2_J§T—4(2_J5}+a=0

2 )

26_4J5—2(2—v5)+a=0

4
3-2J2-4+2J2+a=0
a—-1=0

a=1

Thay a =1 vao phwong trinh (¥) ta dwoc: 2x* —4x+1=0 (1)
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Ap dung dinh Iy Viéte cho phwong trinh (1) ta cé:

x1+x2:—_7:2

22
Suy ra: 2\/_—|—x2 =2

2—\/5_2+\/5
2

Do dé: x, =2-
2

Tong binh phwong hai nghiém cia phwong trinh la:

2 2

, L (2-42 2+2) 4-42+2+4+402+2 12

X +x; = + = =—=3
2 2 4 4
Vay téng binh phwong hai nghiém ctia phwong trinh (*) bang 3.
b) Ap dung dinh ly Viéte cho phwong trinh (*) ta cé:
- a

X, +x, =—7=2; XX, =
Vi x,,x, 1a cac s6 tw nhién nén tr x, + x, = —_7 =2 ta xét cac treomng hop sau:

TH1: x, =0; x, =2 suyragzo hay a=0

TH2: x,=1;x, =1 suyra%:I hay a =2

Vay v6i a € {0;2} thi phwong trinh (*) ¢6 hai nghiém x,x, 1a cac s& tw nhién.
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Cau IV: (3,0 diém)
Cho dwong tron tAm O, day cung BC, J la trung di€ém ctia BC. Trén cung lén BC 13y diém 4
sao cho AB < AC. Goi AD, BE,CF 1a cac dwdng cao cua tam giac ABC. Puong thang EF va dwong

thang BC cit nhau tai /.
a) Chirng minh bén diém B,C,E,F cung thudc mot dwong tron.
b) Chirng minh: /B.IC = IE.IF .

c) Puong thang di qua D va song song voi EF, cat AB va AC lanlwottai M va N.Chirng minh

DF = DM va MIJ = MNJ

Loi giai

a) Ta c6 BE, CF la dwong cao cda tam gidc ABC (gia thiét)
Suyra BE L AC, CF L AB hay BEC =90°, BFC =90°
Nén ABEC vuong tai E, ABFC vuong tai F.

Goi J la trung diém cta BC.

Xét ABEC vudngtai E c6: EJ la dwong trung tuyén trng véi canh huyén BC'. Suy ra:
BC _, N X L " . A
EJ=JB=JC = - (tinh chat cua trung tuyén &ng v&i canh huyén trong tam giac vuong) (1)

Xét ABFC vudngtai F c6: FJ la dwong trung tuyén rng véi canh huyén BC'. Suy ra:
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FJ=JB=JC = BTC (tinh chit cta trung tuyén trng v&i canh huyén trong tam gidc vuong) (2)
N . N e . A . . BC
Tw (1) va (2) suy ra bon diem B,C,E,F cung thudc dwong tron (J;Tj.

Vay bén diém B,C,E,F cung thudc dwong tron tAm J , ban kinh bang %BC (diéu phai chirng

minh).

b) Ta cé: BCEF 1a tt giac ndi tiép nén BEF = BCF (hai géc ndi tiép cung chin BF)
Xét AIBE va AIFC cé:

EIC chung
[EB = ICF

Vay AIBE» AIFC(g.g)

Suy ra: % - % (cip canh twong tmg 6 18). Hay IB.IC = IE.IF (dieu phi chtmg minh).

¢) Ta chitng minh dwoc t& giac AFDC ndi tiép.

Suy ra AFD + ACB =180° (tinh chat t& gidc noi tiép)

Ma: AFD + MFD =180° (hai goc k& bu) suy ra MFD = ACB (3)

Tacé ti gidc BCEF noi tiép (cmt). Suy ra MFE + ACB =180° (tinh chit)
Ma: AFE + MFE =180° (hai géc k& blt) nén AFE = ACB

Vi MN // EF nén FMD = AFE (hai goc dong vi)

Suy ra FMD = ACB (4)

Twr (3) va (4) suy ra FMD = MFD

Vay ADMF cantai D nén DM = DF (diéu phai chirng minh).

Chirng minh twong tw, tac6é : DE=DN.

Ta chirng minh dwoc t& gidc AEDB ndi tiép suy ra: BAC + BDE =180°

Ma EDC + BDE =180° suy ra BAC = EDC (5)

€J | www.facebook.com/mathexpress.vn (O] 1900 633551 57



MathExpress Education | : |www.mathexpress.vn

Vi tt gidc AFDC nbi tiép (cmt) suy ra: FDC + BAC = 180° (tinh chat)

Ma: FDC + FDB =180° (hai géc k& but) suy ra: FDB = BAC hay IDF = BAC (6)
Twr (5) va (6) suy ra EDC = IDF

Xét (J) c6 BJE =2BCE =2IFB = IFD

Xét AIFD va AEJD cé: EDJ = IDF (cmt); DJE = IFD (cmt)

Suy ra AIFD « AEJD(g.g)

~. DI DF _ , - DI DM
Nén — = —— (cdp canh twong rng ti l€) suyra — =——
DE DJ DN DJ

Xét ADIM v ADNJ c6: % _ %; DM = NDJ (hai géc déi dinh)

Suy ra ADIM « ADNJ (c.g.c) do do DIM = DNJ (hai goc twong &rng)

Hay MIJ = MNJ (diéu phai chirng minh).

Cau V: (0,5 diém) M6t tAm bat c6 dang hinh chir nhat dai 28 mét, rong 1,5 mét dworc gip tai ba vi
tri doc theo chiéu rong dé quay thanh cic mit xung quanh cia mot bé boi mini c6 dang hinh hép
chir nhit. Em hiy xac dinh ba vi tri nay dé lwgng nwéc chira dwoc 1a nhiéu nhit va tinh lwong

nwdc dé theo mét khoi.

28m

1,5m|

—

Loi giai
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1,5m

Goi chiéu dai, chiéu rong & ddy ctia hinh hop chir nhét c6 kich thuéc lan lwot1a x;y (x,y > 0) (m)
Chiéu cao cta hinh hop chir nhiatla 1,5m
Do tAm bat c6 dang hinh chi¥ nhit dai 28 mét nén ta cé:
2x+2y =28
x+y=14
x=14-y
Thé tich cia bé la
V=15xy=15(14-y)y=15(14y - y*)
=1,5[49-(y-7)" |<1,5.49=735
Suy ra lwong nwéc lén nhat ma bé chira dwocla 73,5m’ khi x=y =7

Vay lwong nuwée 1én nhat ma bé chira dwoc 1a 73,5m’ khi vi tri gip tai cac diém B,C,D sao cho

AB=BC=CD=DE=7m.
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PE SO 2 PE KIEM TRA GIIPA HOC Ki 11
SACH KET NOI TRI THU'C Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thoi gian lam bai: 90 phiat (Khdng k€ thoi gian giao dé)
8 o 2Jx-24
NIy S —

CAu I: (2,0 diém) Cho hai biéu thirc 4= voi x>0,x#9

a) Tinh gia tri cia 4 khi x =64

\/;+8

b) Chitrng minh rang B = )
) g g NPEE

¢) Tim gia tri nguyén cua x dé biéu thirc P = A.B dat gia tri nguyén 1&n nhat.

Loi giai

a) Thay x =64 (thod min diéu kién xac dinh) vao biéu thirc 4 ta dugec:

4o 8 1
\/6—4+8 2

Vay x =64 thi A:%'

b) V&i x>0; x#9 tacod

Jx  2Jx-24
B= +
\/;—3 x-9
Jx 2Jx —24

T3 (Vr-3)(r )
\/;(\/;”) 2\x - 24

—+

(3] (r3)(V +3)

x+5Vx —24

(\/;—3)(«/;{5)

(x=3vx)+(8x—24)
(\/;—3)(\/;+3)
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Vx(Jr-3) (47 -3)
(\/;—3)(\/;+3)
()
(\/;—3)(&+3)

8 x+8 8
Jx+8 Vx+3 Jx+3

Véi x20; x#9 tacd J;ZO,suyra Jx+323

c)Taco P=AB=

Do doé: O<PS§:2 A

2

3

DE P dat gia tri nguyén 16n nhat thi P =2
8

\/;+3:

Suy ra 2.(\/;+ 3) =8

2

Hay

Do d6 Vx =1 suy ra x =1 (thod man diéu kién xac dinh).

VAay P dat gia tri nguyén 16n nhat bang 2 khi x=1.

Cau II: (2,5 diém)

1) Theo ké hoach, mot xwéng san xuat phai may xong 680 bd quin 4o trong mot thoi gian quy
dinh. Dén khi thuc hién, méi ngay xwdng may dugc nhiéu hon ké hoach 6 bd quin 4o nén da hoan
thanh ké hoach trwéc 3 ngay. Hoi theo ké hoach, mdi ngay xwdéng phai may xong bao nhiéu bd
quin 40?

2) Mot cudc diéu tra vé thoi gian mot nhém hoc sinh 1am mot bai kiém tra trac nghiém cho két

qua nhw sau:

Thoi gian (phit) [0;5) [5:10) [10;15) [15;20)

Tan s6 1 5 9 5
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a) Poc va giai thich bang théng ké trén.

b) Cho biét c6 bao nhiéu hoc sinh tham gia diéu tra va 1ap bang tan s6 twong d6i ghép nhém cho

két qua diéu tra trén.

Loi giai

1) Goi s6 bd quin 40 mdi ngay xwdng phai may theo ké hoach 1a: x (b9, xeN)
S0 ngay xwdng may phai may xong 680 bo theo ké hoach la: 680 (ngay)
X

Dén khi thwc hién, mdi ngay xwdng may duoc sd bd quan 4o la: x+6 (bd)

680
x+6

S0 ngay hoan thanh cdng viéc theo thuec té 1a: (ngay)

Vi xwdng hoan thanh ké hoach truwéc 3 ngay nén ta c6 phwong trinh
680 680 _
x x+6

680(x + 6) — 680x = 3x(x + 6)

3

3x* +18x—4080=0

x*+6x—-1360=0

x” —34x+40x-1360=0

(x—34)(x+40)=0

x =34 (théa man); x =—40 (khong théa man)

Vay theo ké hoach mdi ngay xwéng phai may xong 34 bd quan 4o.

2) a) Bang théng ké thoi gian mot nhém hoc sinh 1am mot bai kiém tra trac nghiém, trong do:
+ Dudi 5 phut: 1 hoc sinh

+ T 5 dén dwdi 10 phut: 5 hoc sinh

+ Ttr 10 dén dwdi 15 phut: 9 hoc sinh

+ Tt 15 dén dwéi 20 phut: 5 hoc sinh.

b) Cé tAt ca: 1 + 5+ 9 + 5 = 20 hoc sinh tham gia 1am bai kiém tra tric nghiém

Tan s6 twong d6i cia nhém hoc sinh ¢6 thoi gian lam bai:

1.100

+ Duwéi 5 phit: % = 5%
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5.100

+ Tir 5 dén duéi 10 phut: % = 25%
+ Tl 10 dén dwéi 15 phut: 2.100 % = 45%
+ Tir 15 dén duéi 20 phit: 21205 — 250,

Bang tin s6 twong déi ghép nhom:

Thoi gian (phit) [0;5) [5:10) [10;15) [15;20)

Tén s6 twong doi 5% 25% 45% 25%

Cau III: (2,0 diém)
1) Chohamsé y=(2m+1)x* (P)

a) Tinh gia tri cha m dé d6 thi ham s6 (P) di qua diém A(—\/E;4).
b) V& d6 thi ham s6 y = (2m +1)x’véi m tim dwoc & ciu a.

2) Cho phuwong trinh x* —(m+5)x+3m+6=0.
a) Chirng minh rang phwong trinh ludn c6 hai nghiém v&i moi m;

b) Tim céc gia tri cia m d€ phwong trinh c6 hai nghiém x,; x, sao cho biéu thirc

A=x(x,—2x,)+x,(x, —2x ) dat gia tri nho nhat.

Loi giai

1) a) Vi db thi (P) di qua diém A4(—+/2;4) nén thay x =—/2;y =4 vio phwong trinh ham s6 ta
y

dworc: (2m+1)-(—\/§)2 =4 suyra 2m+1=2 hay m:%.

Vay parabol (P) di qua diém A(—\/E;4) khi m = %
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b) V& dd thi ham s8 y = 2x:

- Ta c6 bang gia tri cia y twong rng véi gia tri cia x nhw sau :

X

-2

-1

0

y=2x

phang toa do Oxy.

- V& cac diém A4(-2;8); B(—1;2); 0(0;0);C(1;2);D(2;8) thudc d6 thi ham s y = 2x* trong mit

- V& dwong parabol di qua 5 diém A4,B,0,C, D, ta nhan duwgc d6 thi ham s6 y = 2x° (hinh vé&).

2)

a) Xét phuwong trinh x* —(m+5)x+3m+6=0(1)
Taco: A=[~(m+5)] ~4.1.Gm+6)=m* +10m+25-12m~24=m*> ~2m+1=(m~1)

ViA=(m- 1)2 >0 v&i moi m nén phwong trinh (1) luén c6 hai nghiém véi moi m (dpcm).
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b) Ap dung dinh ly Viete c6 phwong trinh (1) tac6: x, +x, =m+5; x,.x, =3m+6
Khi doé ta co:
A= xl(x1 —2x2)+x2 (x2 —2xl)
=x12 —2xx, + x22 —2xx,
= (x1 + X, )2 —6x,x,
=(m+5)"—6.3m+6)
=m*-8m—11
= (m2 —2.m.4+42)—27
=(m—4) 27
Nhan thdy: (m—4)" >0 véi moi m
Suy ra: (m—4) —27>-27 véimoi m
D4u “="xay ra khi (m — 4)2 =0 hay m=4
Vay A, =-27 khi m=4

Cau IV. (3,0 diém)
Cho dwong tron (O;R)va diém A nam ngoai dwong tron. Tlr 4 ké tiép tuyén AB véi dudng tron
(O) (B latiép diém). Ké dwong kinh BC cua dwdng tron (O), doan thang AC cat dwong tron
(O) tai diém thit hai D .Ké OH L CD (H e CD).

a) Chirng minh t& giAc ABOH noi tiép

b) Chitng minh AOHC déng dang véi AABC va tinh CH.CAtheo R.

¢) Goi N la giao diém cua BH va DO.Ké AK | BH (K € BH), AK cat BD tai I.Chng minh
CN di qua trung diém cia BD.

Loi giai
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a)
Ta cé ABlatiép tuyén cua dwong tron (O) (gia thiét)

Suyra AB 1 OB hay ABO =90° nén AABO vuong tai B.

Lai c6: OH 1. CD (gia thiét) nén AHO =90° suy ra AAHO vudng tai H .
Goi M la trung diém cta AO.

Xét AABO vudngtai B c6: BM la dwong trung tuyén (rng véi canh huyén AO. Suy ra:
A0 . Xe 2 D Y N " . ; A
BM =MA=MO = - (tinh chat cua trung tuyén &ng véi canh huyén trong tam giac vudng) (1)
Xét AAOH vudngtai H c6: HM la dwong trung tuyén &ng véi canh huyén AO. Suy ra:
A0 ., v U S, . " . A
HM = MA=MO = > (tinh chat cta trung tuyén &ng véi canh huyén trong tam giac vudng)(2)

Tw (1) va (2) suy rabén diém A4,B,0,H cung thudc dwong tron (M;%j.

Vay tr gidc ABOH noi tiép dwong tron (M ,%) (diéu phai chirng minh).

b) Xét AOHCva AABC ta co:
OHC = ABC =90°

ACB chung

Nén AOHC « AABC (g.g)
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CH oOcC
Suy ra —— = —— (cap canh twong &rng ti 1é
yra—- AC(.p. g g tilé)

Hay CH.AC = BC.OC =2R.R = 2R’ (diéu phai chtrng minh).

c) Xét AOCD c6 OC =0D =R suyra AOCD can tai O

Do d6 OH la dwong cao dong thoi la dwong trung tuyén cia AOCD
Nén H latrung diém cta CD.

Xét (0) co BDC =90° (g6c ndi tiép chan nira dwong tron)

Suy ra ABCD vubngtai D nén BD | DC hay BD 1 AH

Xét AABH c6:

BD 1 AH,AK 1 BH va BD cat AK tai I nén [ latruc tim cia AABH
Suyra HI 1 AB

Ma BC 1 AB (cmt)

Nén HI // BC (quan hé tir vuéng géc dén song song)

Xét ABCD c6 H latrung diém cia CD (cmt) va HI // BC (cmt)

Suy ra [ latrung diém cua BD.

Xét ABCD c6

DO 1a trung tuyén (O 1a trung diém BC)

BH latrung tuyén ( H la trung diém DC)

DO cat BH tai N

Suyra N latrong tim ABCD ma [ la trung diém cta BD
Suyra I,N,C thiang hang

Vay CN di qua trung diém / cia BD.

Cau V: (0,5 di€ém)

Tl mot soi diy thép dai 16 dm, ngwdi ta uén thanh mot hinh chir nhit. Trong cac hinh chir nhat ¢
thé uon dwoc thanh hinh nao c6 dién tich 1&6n nhat?

Loi giai

Goi do dai cac canh cta hinh chit nhat uén dwoclaavab (dm)
biéukién: a>b5>0

Chu vi hinh chit nhit uén dwocla: 2(a+b)(dm)
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Vi sgi day thép dai 16 dm nén:
2.(a+b):16 hay a+b =8

Dién tich hinh chit nhat uén dwocla a.b (dmz)

V&imoi s6 dwong a, b ta c6 (\/; —\/3)2 >0

Hay a+b—-2vab >0; a+b>2Jab

Suy ra 8> 2/ab hay Jab <4 .Dod6 ab<16

D4u " ="xay ra khi (\/E—\/Z)z =0 hay a =b =4 (théa man)

Vay trong cac hinh chir nhat c6 thé uén dworc, hinh vudng c6 dién tich 16n nhit, moi canh hinh

vuong la 4 dm.

€? | www.facebook.com/mathexpress.vn (O] 1900 633551 68



MathExpress Education | & |www.mathexpress.vn

PE SO 3 PE KIEM TRA GIT’A HOC Ki II
SACH KET NOI TRI THUC Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

WNx o Nx-1 3xo 2-5Ux

CAu I: (2,0 diém) Cho hai biéu thitc A =———va B

1 Jx+2 2-Jx  x-4

voi x>0;x #1; x 24

a) Tinh gia tri ctia bi€u thirc 4 khi x =%
b) Rat gon biéu thirc B

¢) Xét biéu thikc P:%. Tim x d& P >2

Loi giai

a) Thay x = % (thoa man diéu kién xac dinh) vao biéu thirc 4 ta co:

1 1

4 A 4.2 ) 4
A: = = —_-—= —
1 1 3 3

i+1 *+1 —4

4 2 2

Vay khi x = ~thi 4=2

4 3

b) Véi x>0;x #1; x #4 ta co:

_Ax-1 3x 2-5Ux

Jx+2 2-Jx  x-4

A ) s
(Vee2)(Vx-2) (Vr+2)(Vx-2) (Vx+2)(Vx-2)
_x-3Jx+243x+6Jx -2+ 5x

(Vx+2)(vx-2)

_ 4x+8J;
(Vx+2)(vx-2)

B
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- 4\/;(\/;+2)
)

Y
CJx-2

Vayvéi x>0;x #1; x #4 thi B=

4x
Jx-2

B 4x  4x Jx+l
A Jx-2 Jx+1 Jx-2

\/;4-1

x—2

c)Tacé:P=

Nhén xét: +/P c6 nghia khi P>0 hay >0 khi d6 ~/x—2>0 ;suyra +x >2 hay x>4

Theo d& bai, dé VP >+/2, suy ra

\/;+1

Jx =2

\/;+1

Jx -2

\/}+1—2(\/§—2)
Jx-2

—Jx+5

N

Ma x>4 nén +Jx >2 hay\/;—2>0

>2

-2>0

>0

>0

Suyra —/x +5 >0 hay x <25
Két hop véi diéu kién xac dinh ta cé 4 <x <25

Vay /P >~2 khi 4<x<25.

Cau II: (2,5 diém)
1) Gii bai toan bang cach 1ap phuwong trinh:

M6t nhém hoc sinh dwgc giao nhiém vu trong 60 ciy. Nhwng khi thwe hién nhém d6 dwoc tang
cudng thém 3 hoc sinh nén mdi hoc sinh da trong it hon 1 cay so véi dw dinh. Héi lic ddu nhém

c6 bao nhiéu hoc sinh? (Biét rang s6 cdy moi hoc sinh trong 1a nhw nhau).
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2) Két qua do chiéu cao cua 100 ciy keo 3 nam tudi tai mot nong tredrng dwoc cho & bang sau:

Chiéu cao (m) | [8,4;8,6) | [8,6;8,8) | [8,89,0) | [9,0;9,2) | [9,2;9,4) | Tong

SG cay 5 12 25 44 14 100

a) Lap bang tan s6 twong d6i ghép nhém.
b) V& biéu do tan so twong doi ghép nhém dang cot cho bang théng ké thu dwoc & ciu a.

Lo gidi

1) Goi s6 hoc sinh ctia nhém lic dau 1a x (hoc sinh,x € N7).
~ A R Y . \ 60 A
S6 cay moi hs trong theo dw dinh la: — (cay).
X

S0 hoc sinh thwce té trong ciy la: x+3 (hoc sinh).

60
x+3

S6 cay moi hoc sinh thuc té trong la: (cay).

Vi mdi hoc sinh trong it hon 1 ciy so véi dw dinh nén ta cé
60 60 |
x x+3

60(x+3) 60x x(x+3)

x(x+3) x(x+3) x(x+3)

60x +180—60x = x* +3x

x*+3x—180=0

(x—12)(x+15):0

Suy ra x =12 (théa man diéu kién) hodc x =—15(kh6ng thoa man diéu kién)

Vay lic ddu nhéom c6 12 hoc sinh.

5.1(())0 %o = 5%:.

2) a) Tan s6 twong d6i ghép nhém clia nhom [8,4;8,6) la:

Tan s6 twong d6i ghép nhém ctia nhém |8,6;8,8) la: 121';(())0 % =12%;

25.100

Tan s6 twong d8i ghép nhém ctia nhém [8,8;9,0) la: % = 25%;
. P , ) . . 44.100
Tan so twong doi ghép nhom ctia nhém [9,0;9,2) la: % = 44%,;
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Tén s6 twong d6i ghép nhém cia nhém [9,2;9’4) La: 14.100

% =14%;

Vi vay, bang tan ghép nhém ctia mau s6 liéu da cho dwoc néu trong bang dwéi day.

Chiéu cao (m) [8,4:8,6) |[8,6:8,8) [[8,8;9,0) [[9.0:9,2) |[9,2:9,4) |Téng
Tan so twong doi (%) 5 12 25 44 14 100

b) Biéu do tan so twong doi ghép nhém dang cot cho bang thong ké thu dwoc & cdu a

Tén s tu"c:ng dadi (%)
45 44
40
35
30
25
20

15 14

10

5 5

0 84 86 88 90 92 94 Chiducao(m)

CAu III: (2,0 diém)

1) Mot vat roi tw do tir dd cao 234 m so véi mit dat. Quang duwong chuyén dong S (tinh bang
mét) clia vat roi phu thudc vao thoi gian ¢ (tinh bang gidy) dwoc cho bdi cong thire S = %tz
a) Hoi sau khodng thoi gian 6 gidy vat nay cach mat dit 1a bao nhiéu mét?

b) Sau thoi gian bao 1au thi vat cich mat dat1a 96,5 mét?

2) Cho phwong trinh 2x* +(m+1Dx+m—-1=0

a) Gidi phwong trinh v&i m =2

b) Tim m dé phwong trinh cé hai nghiém phéan biét cing nhé hon 2.

Loi giai

1) Voit=6tacd S =1—21.62 =198(m)
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Do d6, sau 6 gidy, vat nay con cach mat dat: 234 —198 = 36(m)
Khi vit cAch mat dit 96,5 mét thi quing dwong vat chuyén dong dwoc la: 234-96,5=137,5 (m)

Thoi gian vat chuyén dong tir Idc bat dau roi dén lic cadch mat dat 96,5 mét 1a:

T cong thirc S:%t2 suyra ¢ = % :\/

2.137,5

=5 (gia
T (giay)

Vay sau 5 gidy thi vit cAch mat dat 96,5 mét.

2) a) Xét phwong trinh 2x* +(m+)x+m—-1=0 (1)
Thay m =2 vao phwong trinh (1) ta dwoc: 2x> +3x+1=0
Taco: A=3"-42.1=1.Nén VA =1

Suy ra phwong trinh c6 hai nghiém phan biét: x, = % =-1;x, = _j ;1 2 _71

b) Xét phwong trinh 2x* + (m+1)x+m—-1=0 (1)

Taco: A=(m+1) —42.(m-1)=m> +2m+1-8m+8=m’ —6m+9=(m—3)

Nhén thdy (m—3)" >0 véimoi m nén A>0 véimoi m

bé& phurong trinh (1) c6 hai nghiém phén biét x,,x, thi A>0.Suyra (m- 3)2 >0.Dodo: m#3

X, —2)(x,=2)>0 X%, —2(x; +x,)+4>0
Dé hai nghiém cung nhoé hon 2 thi: {( 1= 2% ~2) .Suy ra{ % 200 +%) (2)

x1+x2<4 xl+x2<4

Ap dung dinh ly Viéte cho phwong trinh (1) ta cé: x, + x, = __m; 1; XXy = _m2—1 (3)

Thay (3) va (2) ta co:

m—1 m+1

o - & 3m+9>0 m>—3
suy ra suy ra
m+1<4 m+1>-8 m>-9

Do d6 m >—3.Két hop véi diéu kién m#3 suyra m >-3 va m#3.

Vay véi m > -3 va m #3 thi phwong trinh cé hai nghiém phan biét cing nhé hon 2.

Cau IV. (3,0 diém)
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Cho duwong tron (O) va mét ddy DE c6 dinh khac dwong kinh. Ldy F 1a mot di€ém bét ky thudc
cung lén DE sao cho AFDE nhonva FD < FE.Ké EM vudng goc véi DF tai M ,ké FN vudng
gécvoi DE tai N.Ké dwong kinh FP cia duwdng tron (0) Goi Q 1a hinh chiéu vuéng géc cia E

trén FP.

a) Chirng minh bén diém F,N,Q, E cung thudc mot dwong tron.

b) Tia phan gidc ctia DFE cit DE tai G va cit dwong tron (O) tai diém thir haila H.
Chirng minh: AFDN “AFPE va FN.FP=FG.FH .

¢) Goi K latrung diém cia DE.Ching minh khi diém F di dong trén cung lén DE va théa man

diéu kién cua deé bai thi ba diém M ,K,Q thang hang.

Loi giai

a) Tacé FN L DE (gia thiét) hay FN L NE, suyra FNE =90° nén tam giac FNE vubng tai N.
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Ta c6 Q la hinh chi€u vuéng goc cia £ trén FP (gia thiét)
Suyra EQ L FP hay EQ L FQ nén FQE =90° do d6 tam gidc FOE vuéng tai Q.
Goi 7 latrung diém cta EF .

Xét AFNE vubng tai N c6: NI 1a dwong trung tuyén &ng véi canh huyén EF . Suy ra:
EF Ny a p . " A
NI =IE=1IF = - (tinh chat ctua trung tuyén &rng védi canh huyén trong tam giac vudng) (1)
Xét AFQE vuéng tai QO c6: QI 1a dwong trung tuyén &ng véi canh huyén EF . Suy ra:
EF . Ne 7 X . " N A
Ol =IE=1IF = - (tinh chat cua trung tuyén &rng v&i canh huyén trong tam giac vuong)(2)

Tir (1) va (2) suy ra bén diém F,N,0, E cing thudc dwomng tron (1%}

Vay tr gidc FNQE noi ti€p dwong tron ([ ,%j (diéu phai chirng minh).

b) Xét (O) cé: FEP =90° (g6c noi ti€p chan nira dwong tron)
FDN = FPE (hai gbc noi tiép cung chin FE)

Xét AFDN va AFPE ta co:

FND = FEP = 90°

FDN = FPE (cmt)

Nén AFDN « AFPE (g.g) (diéu phai chirng minh).

Suy ra DFN = PFE (hai goc twong irng)

Ma FG la tia phan gidc cua DFE nén: DFG = EFG

Suy ra: NFG = PFH

Xét (0) co: FHP =90° (gbc ndi ti€p chan nira dwdng tron)

Suy ra: FNG = FHP =90°

Xét ANFG va AHFP ta cé:

FNG = FHP =90° (chirng minh trén)

NFG = PFH (chitng minh trén)
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Nén ANFG » AHFP (g.g)

FN FG
Suy ra — =—— (cap canh twong rng ti lé
yra = (cap cz g ngtilé)

Hay FN.FP=FH.FG (diéu phai chitrng minh).

¢) Goi J latrung diém cia OE.

Xét (O) c6: OE =0D = R.Suy ra AODE can tai O (dinh nghia).

Do d6 OK la trung tuyén dong thoi la dwong cao tng véi canh DE

Suy ra OKE =90° hay AOKE vudngtai K .

Ta c6: EQ 1 OQ nén @ =90° do d6 tam giac AQOE vuong tai Q.

Xét AQOE vuédng tai Q c6: QJ la dwong trung tuyén trng véi canh huyén OE. Suy ra:

JO =JE = OF (tinh chit cta trung tuyén trng véi canh huyén trong tam giac vuong) (3)
Xét AOKE vuodngtai K c6: KJ la dwong trung tuyén ng védi canh huyén OE. Suy ra:

JK =JO =JE = % (tinh chit cta trung tuyén trng véi canh huyén trong tam giac vuong) (4)
. \ N i 3 A . \ OE
Twr (3) va (4) suy rabon diem O,K,Q,E cung thudc duwong tron (J;Tj

Suy ra OKQE noi ti€ép dwong tron (J ,%)

Suyra OOK = OEK (hai géc ndi tiép chdn OK ) (5)
Vi AODE cén tai O nén OK 1a trung tuyén dong thoi 1a tia phan gidc cia AODE
—  DOE

Do dé6 DOK = EOK .Suy ra EOK:T

Xét (0) c6: EOD = sd DE (gbc & tam); EFD = %sd‘l/)?] (gb¢ noi tiép)

—

Ma EOK = PO

(cmt). Suy ra E@T{:%Zﬁ:%sdﬁ:ﬁ)ﬁuyra EOK = EFD.

Xét AEFM vuéngtai M cé: MFE + MEF =90° (dinh 1Y)

Xét OKE vuéng tai K cé: KOE + KEO =90° (dinh 1y)

Ma EOK = EFD (cmt) hay KOE = MFE
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Suy ra KEO = MEF (6).
Chirng minh dwogc ti giAc FMQOE noi ti€p dwong tron.

Suyra MEF = FOM (hai géc noi tiép chin FM ) (7)

Tir (5), (6) va (7) suy ra OOK = FOM = OOM

Suy ra 0/Q7( =00M .
Vay ba diém M ,K,Q thang hang (dinh ly) (diéu phai chirng minh).

Cau V: (0,5 diém)
Mot hanh lang gitra hai nha c6 dang hinh lang tru ding (hinh vé). Hai matbén 4BB'A'va ACC'A4' la
hai tAm kinh hinh chir nhat dai 16 m, réng 4 m. Goi x (m) la d6 dai cia canh BC.Tim x dé thé tich

khéng gian hanh lang 1én nhit va tinh gia tri 1én nhat dé.

Loi giai

Ké dwdong cao AH cua tam giac ABC. 4
Khi d6, ap dung dinh ly Pythagore cho tam gidc 4HB ta dworc:

2
AH = 16—(£j :l\/64—x2 voi 0<x<8 C B
\/ 2 2 H

Dién tich tam gidc ABCla: S . = %BC.AH = %x%\/ 64—x* (m*)

b | 4

Thé tich ctia khéiling trula: ¥ =S, . AA'= 16%% 64— x> =4x\J64—x" (m’)

V&imoi a,b taco: (a—b) >0

Suyra: a* —2ab+b* >0
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a’ +b*>2ab

2
ab < a’+b

ey

«w__»n

Diu “="xayrakhi a=5b.
Ap dung bat ddng thirc (1) véi hai s6 dwong a = x;b =+/64 — x* ta duoc:

64x#32

Suyra V' <4.32 hay V' <128 (m3)

Diu "="xay ra khi x* =64—x* suy ra x =42 (m)

Vay thé tich khong gian hanh lang 16n nhit 1a 128 m’khi x = 442 m.
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PESO 1 PE KIEM TRA GIT’A HOC Ki II
SACH CHAN TROI SANG TAO Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau L. (2,0 diém)

Cho bigu thitc 4= — V¥ £! :( B j,vé'ix>0.
x+40x+4 (x+2Jx  Jx+2
a) Rat gon biéu thirc 4 b) Tinh gia tri biéu thirc 4 tai x=4
c¢) Tim tat ca cac gia tri cua x dé AZS—.
x
Lo giai

a) Véi x>0 ta co:
Ao Jx +1 ( x X J

x+40x+4 (x+2x Jx+2

_ Jx+1 ) X L X
x+2? (Vx@Wx+2) Jx+2

Jx+1 L\/; x}

T Wxt2? \/;+2+\/;+2

B Jx+1 .\/;+x_ Jx+1 .\/;(1+\/;)
CWx+2? Vx+2 (x+2? T x+2
B Vx +1 Jx+2
(W2 Vx(+)

1
- Jx(x+2)

Vay véi x>0 thi 4=

1

Vr(Vr+2)

111
JaW4+2) 24 8

b) Thay x =4 (théa min diéu kién) vao biéu thirc 4 ta dwgc: 4=

Vay tai x=4 thi A:%
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1 1

1
hi >
Wr o Wre2) e

1 1
Suy ra > — dO\/;>0
GV ITRER :

c)bé 4>

Do d6 /x +2<3

Jx <1

x<1
Két hop diéu kién x>0
Suyra 0<x<I

1
Vaydé 4>—— thi 0<x<1
y 3\/;

Cau IL (2,5 diém)

1) Gidi todn bang cdch I3p phuong trinh

Mot xe 0 td va mot xe may khéi hanh cung luc tir dia diém 4 di dén dia diém B cach nhau 60 km
v&i téc do khong ddi, biét téc do ctia xe 6 to 16m hon téc dod cia xe may la 20 km/h va xe 6 td dén

B sém hon xe may 30 phut. Tinh téc do ciia moi xe.

2) Sau khi diéu tra so tién dién phai tra ctia 50 ho gia dinh trong moét thang (don vi: nghin dong),

ngudi ta co biéu do tin s6 ghép nhém dwdi day:

[300; 400) [400; 500) [500; 600) [600; 700)

18
16
14

(n)

=
(e

Tan s6

S N A~ O

Tim tdn s6 ghép nhoém va tin s6 twong d6i ghép nhém ctia nhém [500;600).
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1) Goi toc do cta xe 6 t6 1a x (km/h). Diéu kién x > 20
Do dé6 toc dd xe may la x—20 (km/h)

Thoi gian 6 t6 di tir A dén B la o0 (gio)
x

60
x—20

Thoi gian xe may di tir A dén B 1a (gio)

Vi 6 t6 dén B sm hon xe may 30 phut :% gir nén ta cé phwong trinh:

60 1 60

x 2 x-20
120(x=20)  x(x-=20)  120x _
2x(x—20) 2x(x—20) 2x(x-20)

120x — 2400 + x* —20x —120x _

0
2x(x—20)
x* —20x —2400 0
2x(x—20)

x* —20x—2400=0

(x—60)(x+40)=0

TH1: x+40=0 suy ra x =—-40 (khong thoa man)

TH2: x—60=0 suyra x =60 (théa man)

Khi d6 toc d6 cia xe 6 t6 la 60 km/h.

T6c do cia xe may la 60—20 =40 km/h.

Vay tdc do cta xe 0 td 1a 60 km/h va téc do cia xe may la 40 km/h.

2) Tlr biéu d6 tin s6 ghép nhém, ta thiy:

Tan s6 ghép nhém ctia nhém [300;400) 1a 17 Tan s6 ghép nhém ctia nhém [400;500) 1a 12
Tan s6 ghép nhém ctia nhém [500;600) 1a 10 Tan s6 ghép nhém ctia nhém [600;700) 1a 11
Do d6 tong tan s6é ghép nhém cia cic nhom la: 17+12+10+11=50

Tan s6 twong d6i ghép nhém ctia nhém [500;600) 1a: %-100% =20%.

Vay nhém [500;600) c6 tédn s6 ghép nhém 1a 10 va tan s6 twong d6i ghép nhom 1a 20%.
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Cau IIL. (2,0 diém)

1) Choham s6 y = ax® véi a #0 c6 do thila parabol (P)

Xac dinh a va vé do thi ham s6 biét parabol (P) cat dwdng thing y =x+3 tai diém c6 hoanh do
bang 1.

2) Cho phwong trinh x* —2x—3=0 (¥). Goi X,,X, la hai nghiém ctia phwong trinh (*). Khong giai

X

\ ~ z =7 . 2 = A 7 x
phwong trinh hay tinh gia tri cia biéu thirc 4 =—2—+
x+2 x,+2

Loi giai

1) Vi parabol (P) cat duwong thang y = x+3 tai diém c6 hoanh d6 bang —1 nén ta c6:
y=—1+3=2
Ta c6 diém (-1;2) thudc dwong thang y = x+3 va d6 thi ham s y = ax?
Khi dé: 2=a.(-1)’ =a
Vay a=2.Ta dwocham s y =2x’
Ta c6 bang gia tri cia ham so:

X -2 -1 0 1 2
y=2x% 8 2 0 2 8
Trén mat phang toa dd Oxy, 1dy cac diém A4(-2;8); B(-1;2); 0(0;0); C(1;2); D(2;8)

Do thi ham s6 y = 2x” 1a mot dwdng parabol dinh O, di qua cac diém trén va c6 dang nhw dudi

day
Ay
_Jd __ D
A ¢ 2
) =2x
2l R
| |
| 64 |
| |
| 54 |
| |
| & B |
| |
| T |
| B 2l ‘el
| | |
I\ 4 [
|| L %
P —— s
4 -3 2 a1 0 1 2 3 4
-14
_2__
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2) Xét phwong trinh x* —2x—3=0 c6: A =b>—4ac =(-2)* -4.1.(-3)=16>0
Suy ra phwong trinh (*) cé 2 nghiém phan biét x,,x,.

X +x,=—=2
Ap dung dinh li Viéte ta co: a
XX, = £-3
a
Tach: A—_2 X, X, (x2 + 2) X, ()C1 +2)

x +2 ’ X, +2 B (x1 +2)(x2 +2) " (x1 +2)(x2 +2)
Cx(xn+2)+x,(x, +2)
(x1 +2)(x2 + 2)
_ x” +2x +x, +2x,
(x,+2)(x, +2)

X+ x+2(x +x,y)

XX, +2x, +2x, +4

3 (xl +x2)2 -2xx, +2(xl +x2)
- x1x2+2(x1+x2)+4

B 2°-2.(-3)+22 :E

. 3+22+4 5

Vay gia tri cia biéu thirc 4= %

Cau IV. (3,0 diém)

Cho nira dwong tron (O) dwdng kinh MN,diém P thudc nira dwdng tron (PM > PN). Ké ban
kinh OK vudng goc véi MN cat ddy MP tai E. Goi d 12 ti€p tuyén tai P cha nira duwdng tron.
DPuwong thang di qua E va song song v&i MN cat d & F.Chirng minh rang:

a) Tk giAc NPEOnoi tiép dwong tron

b) ME - MP = MO - MN

¢) OF //IMP

Loi giai
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a)
Xét (0) c6 MPN 1 géc ndi tiép chin ntra dworng tron nén MPN =90° hay EPN = 90°

Vi OK L MN (gia thiét) suy ra KON =90° hay EON = 90°
Goi Q latrung diém EN

Xét AEON vudng tai O c6 OQ la duwong trung tuyén nén OQ :%EN = EQ = NQ (tinh chit
dwong trung tuyén rng véi canh huyén trong tam gidc vuéng)
Xét AEPN vudng tai P c6 PQ la duwong trung tuyén nén PQ :%EN = EQ = NQ (tinh chat

dwong trung tuyén rng véi canh huyén trong tam gidc vuéng)

Suyra EQ =00 = NQ = PQ
Suy ra 4 diém N, P,E,O cung thudc dwong tron (Q;%ENJ

Vay tr gidc NPEO ndi tiép (diéu phai chirng minh)

b)

Xét AMOEva AMPN c6:

PMN chung; MOE = MPN =90°
Suy ra AMOE <> AMPN(g.g)

MO ME
Do d6 —— = —— (cap canh twong rng ti 1é
P MN (cap ca gungtile)

Hay ME.MP = MO.MN (diéu phai chirng minh)
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c)
Vi EF /| MN (gia thiét); OK L MN suyra EF 1 OK (quan hé tlr vudng goc t&i song song)

Do d6 FEO =90°

Vi FP 1atiép tuyén cta (O) (gia thiét) suy ra OP L FP do d6 OPF =90°

Goi Q' 1a trung diém cia OF

Xét AOEF vubng tai £ c6 EQ' la dwong trung tuyén nén EQ’ :%OF =0Q' = FQ' (tinh chat
dwong trung tuyén rng véi canh huyén trong tam gidc vuéng)

Xét AOPF vubng tai P c6 PQ' la dwong trung tuyén nén PQ’ :%OF =0Q' = FQ' (tinh chat

dwong trung tuyén rng véi canh huyén trong tam gidc vuéng)

Suy ra 4 diém O,E,P,F cung thudc mot dwong tron (Q’;%OFJ

Do d6 tir gidc OEPF 1a t giac ndi tiép dwong tron (Q';%OF)
Lai c6 NPEO 1a tt giac noi tiép (chimg minh céu a)
Suyra5 diém O,E,P,F,N cung thudc mot dwong tron (Q;%ENJ hay (Q’;%OFJ

Nén Q=0 ma Q' latrung diém cua OF suy ra Q la trung diém caa OF
Do d6 Q; O; F thang hang
Xét AMEN c6 Q latrung diém EN (theo cach vé)
O la trung diém MN (MN 1a dwong kinh ctia dwong tron tAm O)
Suy ra QO la dwong trung binh cia AMEN
Do dé QO /| EM hay OF //MP
Vay OF //MP (diéu phai chirng minh)
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Cau V. (0,5 diém)
Mot manh vudn hinh chir nhat ABCD cé dién tich 961 m2. Nguoi ta

y
mudn mé rong thém 4 phan dit sao cho tao thanh dwong tron di qua
0
cac diém cta hinh chir nhit nhw hinh vé. Biét tim dwdng tron trung véi
tAm hinh chi nhit. Tinh dién tich nho6 nhit cia 4 phan dat dwgc mé rong )

(két qua lIam tron dén chir s6 thip phan th hai).

Loi giai

b3t chiéu dai va chiéu rong manh vuon lan lvotla x (m); y (m) (x=y >0)
Dién tich manh vwdon hinh chit nhat ABCD 1a 961 m2 nén xy =961

Ap dung dinh Ii Pythagore ta c6 dwong chéo ctia hinh chit nhat 1a: \/m (m)
Puong tron (O)cé duwong kinh bang dwdng chéo hinh chit nhat 4BCD

2 2
Suy ra ban kinh dwong tron (O) bang NY TV

2
2 2 2 2
Khi d6 dién tich hinh tron (0) la: 7z£—”2+y] = n.% (m2)

2 2
X TV 961

Suy ra dién tich cta 4 phin dat dwoc mé rongla P = 7.

Nhan xét: V&éimoi x;y € R thi (x—y)2 >0

Suyra: x> +y° > 2xy

2 2
Do dé P=rm~ T —96127[.%—961=7r.$—961z548,54
X=Yy 2 2
D4u “=” xay rakhi {xy =961 suyra " _~ =961 suyra x=y =31 (m)
x;y>0

x; >0

cia manh vwon la 31 m.

Vay dién tich nhé nhit cia 4 phan dit dwoc mé rong 1a 548,54 m?2 Kkhi chiéu dai va chiéu rong
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PE SO 2 PE KIEM TRA GIT’A HOC Ki II
SACH CHAN TROI SANG TAO Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

Cau L. (2,0 diém)

Jx+4 . 3Jx +1

\/_ 1VaB— 2 voi x>0, x#1.

T x+2dx-3 Jx+3

a) Tinh gia tri ctia biéu thirc 4 khi x=9.
1

Cho hai biéu thirc 4=

b) Chirng minh B =

Jx-1
N T S A x
c) Tim tat ca gia tri cua x dé —>=—+5.
B 4
Loi giai
, " 4
a) Thay x=9 (théa man diéu kién) vao biéu thitc 4 tacé: 4= ://—9§+ | =%

Vay véi x=9 thi A:%

b) Véi x>0, x#1 ta co:

Wx+l 2 3kl 2
x+2dx =3 Jx+3 x=Jx+3x-3 Jx+3
B 3Wx +1 2
_J}(J}—1)+3(J§—1) Jx +3

3Jx +1 2(\/;—1)

) (R
_3x+1-2Vx+2

e
_ Jx +3

(&—1)(\/%3)

1

Jx -1

B=
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Vayvéi x>0, x#1 thi B= (diéu phai chirng minh)

1
Jx -1

c) Véi x>0, x#1 ta cé:

A Jx+4 1 Jx+4 e

L= : _ (Vx=1)=+/x+4
B x—-1'Vx-1 x-1 ( )

. A x X
be —>=+5thivVx+4>=—+5
B 4 4

J§+4—§—520

Wx—x-4_
R

0

Suyra x—4/x+4<0

(JE—zfso

théa man diéu kién)

+5 thi x=4

Cau I (2,5 diém)
1) Giai bai toan bang cach 1ap phwong trinh

Mot doi may xic dwoc thué dao 20000 m® dit d€ mé rong

dao mot lwong dat nhit dinh dé hoan thanh cong viéc, nhwng khi dio dwoc 5000 m*> dAt thi doi

ting curdng thém maét s6 may xtic nén mdi ngay dao thém dwoc 100 m*, do d6 hoan thanh cong viéc

ho. Ban dau doi dw dinh dao mdi ngay

trong 35 ngay. Héi ban dau déi dw dinh mé&i ngay dao bao nhiéu m> dat?

2) Chiéu cao cia cac ban hoc sinh 1&6p 9A dwoc ghi lai dwdi dang bang so liéu sau:

€J | www.facebook.com/mathexpress.vn

(O] 1900 633551




MathExpress Education | |www.mathexpress.vn

Chiéu cao S6 hoc sinh
[160;165) 10
[165;170) 12
[170;175) 10
[175;180) 7
[180;185) 1

Tim tan s6 ghép nhém va tan s6 twong déi ghép nhém ctia nhém [170;175).

Loi giai

1) Goi x (m”) la lwong d4t ddi du dinh dao trong mot ngay (x > 0)

5000 .
— (ngay)

Thoi gian ddi dao 5000 m® dat 1a

20 000-5000 15000
x+100  x+100
Do cong viéc hoan thanh trong 35 ngay nén ta c6 phwong trinh:
5000 15000
« Tae100
5000(x +100) N 15 000x _ 35x(x+100)
x(x+100) x(x+100)  x(x+100)
5000(x +100)+15 000x = 35x(x +100)
1000(x +100) +3000x = 7x(x +100)
1000x +100 000 +3000x —7x* —700x = 0
~7x* +3300x+100 000 =0
7x* —3300x—100 000 =0
Xét phwong trinh bac hai 7x* —3300x—100 000=0 c6 a=7, b'=-1650, ¢ =—100 000
A'=b"—ac =(-1650)> —7-(=100 000) = 3 422 500 > 0.
Suy ra phwong trinh trén c6 hai nghiém phan biét:

o ! 1 422 .
_ b'+A' " 650+./3 500 =500 (théa man diéu kién)

Thoi gian d6i dao phan dit con lai sau khi ting s6 may la

(ngay)

xl
a 7

p, = Tbo/AT_1650- i 422500 __ 2(7)0 (khong théa man didu kién)
a

Vay mdi ngay doi dao dwoc 500 m* dat.
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2) T bang sé liéuy, ta co:

Tan s6 ghép nhém ctia nhém [160;165) 1a 10 Tan s6 ghép nhém ctia nhém [170;175) 1a 10
Tan s6 ghép nhém ctia nhém [165;170) 1a 12 Tan s6 ghép nhém ctia nhém [175;180) 1a 7
Tan s6 ghép nhém ctia nhém [180;185) 1a 1

Do d6 tong tan s6 ghép nhom ctia cAc nhom la: 10+12+10+7+1=40

Tan s6 twong d8i ghép nhém ctia nhém [170;175) la: %-100% =25%

Vay nhém [170;175) c6 tan s6 ghép nhém la 10 va tan s6 twong ddi ghép nhém la 25%.

CAu IIL (2,0 diém)

1) Choham g y = %ax2 véi a#0 c6 do thi la parabol (P)

Xac dinh a va vé d6 thi ham s biét parabol (P) di qua diém A4(1;-1).

2) Cho phwong trinh x* —2x+a =0 (*)

a) Gidi phwong trinh vé&i a =—1.

b) Biét riang hai nghiém ctia phwong trinh x> —2x+a =0 c6 mot nghiém1a x =1 ~3.

Tim tong binh phwong hai nghiém ctia phwong trinh trén.

Loi giai

1) Vi parabol (P) di qua 4(1;—1) nén tathay x=1; y =—1 vao ham s§ y ta dwoc:

1= la. I’ = la
3
Suyra a=-3. Tadwochamsd y=—x’
Ta c6 bang gia tri cia ham so:
X -2 -1 0 1 2
[ 4 -1 0 1 4

Trén mat phang toa d6 Oxy, 1dy cac diém D(-2;,—4); C(-1;-1); 0(0;0); 4(1;-1); B(2;—4)
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Do thi ham s6 y = —x” 1a mot dwong parabol dinh O, di qua cac diém trén va c6 dang nhw dudi

day

2)

a) Thay a = —1 vao phwong trinh (*) ta duoc: x° —2x—1=0
A=b>—-4ac=(-2)"-4.1.(-1)=8>0

Phwong trinh cé hai nghiém phan biét la:

:—b+\/Z:242r\1/§:1+ﬁ

X
2a .
—b-JA 2-8
= = =1—-A/2
2 2a 2.1 V2

Vay phuwong trinh c6 tap nghiém S = {1 +2;1- \/5}

b) Vi phwong trinh c6 mot nghiémla x=1- J3 nénta thay x =1 —3 vao phwong trinh ta

duoc:
(1—\/3)2—2.(1—\/3)”:0

1-2343-2+23+a=0
a+2=0
a=-—2
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Do d6 phwong trinh c6 dang x* —2x-2=0
Xét A=b>—4dac=(-2)"-4.1.(-2)=12>0
Suy ra phwong trinh c6 hai nghiém phan biét x;; x,.

Ap dung dinh li Viéte ta co:

xl+x2=7=2

XX, = oo
a
Téng binh phwong ctia hai nghiém x;; x, 18 4=x"+x,> = (x +x,)" —2xx,
Thay x,+x, =2; x;x, =—-2 vaotacé: 4=2"-2(-2)=38

Vay tong binh phwong hai nghiém cia phwong trinh 1a 8

Cau IV. (3,0 diém) Cho ntra dwong tron (O) duong kinh 4B. Piém M nam trén ntra dudng tron
(M # A, B). Ti€p tuyén tai M cattiép tuyéntai 4 vd B cia dwong tron (O) lan lwot tai C va D.
a) Chirng minh rang: tir giAc ACMO ndi tiép.

b) Chirng minh: DO L MB va CAM = ODM

c) Goi P la giao diém CD va 4B, E la giao diém cua AM va BD; F lagiao diém cta AC va BM.
Chirng minh: E,F, P thang hang.

Loi giai
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E=G

F

a) Chitng minh rang: t& gidc ACMO ndi tiép.
Vi AC la tiép tuyén ctia (O) (gia thiét) suyra CA L 40 hay CAO =90°
CD 12 tiép tuyén clia (0) (gia thiét) suyra CD L MO hay CMO = 90°
Goi 7 latrung diém OC
Xét AAOC vudng tai 4 c6 Al 1a dwong trung tuyén nén AJ = %OC = OI = CI (tinh chat duwong
trung tuyén rng v&i canh huyén trong tam giac vuong)
Xét AMOC vubdngtai M c6 MI 1a dwong trung tuyénnén MI = %OC = OI = CI (tinh chit duwong

trung tuyén rng vé&i canh huyén trong tam gidc vudng)

Suyra Al =0l =MI =CI
Suy ra 4 diém 4,0,M,C cung thudc duong tron (1;%CO]

Vay tr gidc ACMO ndi tiép (diéu phai chirng minh)

b) Chitrng minh: DO L MBva CAM = ODM
+) Vi DB; DM 1atiép tuyén ctia (O) suy ra DM = DB (tinh chat hai ti€p tuyén cit nhau)

Suy ra D thudc duong trung trwc cia MB
Mat khac, OB=0OM (ban kinh dwong tron tam O)
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Suy ra O thudc duwdng trung truc cia MB
Do d6 DO la dwong trung trwc cia MB.
Suy ra DO 1. MB (diéu phai chitng minh)

+) Vi AMB = 90° (g6c ndi tiép chan nra dwong tron) nén A4BM vudng tai M

Ta cé: ABM + BAM =90° vi BAM + FAM = 90°

Nén ABM = FAM hay OBM =CAM (1)
Goi K latrung diém OD

Xét ADMO vudng tai M c6 MK la dwong trung tuyén nén MK = %OD =OK = DK (tinh chit

dwong trung tuyén rng véi canh huyén trong tam gidc vuéng)

Xét ADBO vuéng tai B c¢6 BK la dwong trung tuyén nén BK :%OD =OK = DK (tinh chat
dwong trung tuyén rng véi canh huyén trong tam gidc vuéng)

Suy ra BK =OK = MK = DK

Suy ra 4 diém B,O,M,D cung thudc dwong tron (K;%OD)

Do dé tir giAc BOMD nbi tiép.

Suy ra OBM = ODM (hai géc ndi tiép cung chan @) (2)

Twr (1) va (2) suy ra CAM = ODM (diéu phai chirng minh)

¢) Chirng minh rang E,F, P thang hang.

Vi C4; CM 1atiép tuyén ctia (O) suy ra CA=CM (tinh chét hai ti€p tuyén cit nhau)
Mat khac, OA = OM (ban kinh dwong tron tam O)

Suy ra C,0 cung thudc dwdng trung truc cia AM

Do d6 CO la trung truc cua AM .

Suyra CO L MA

| CO L MA
Vi suyra CO//MB hay CO//BF
MA 1 MB

Xét AABF c6: CO//BF ; O latrung diém 4B suyra C latrung diém AF

Do do CA:CF:%AF

€J | www.facebook.com/mathexpress.vn (O] 1900 633551 94



MathExpress Education | |www.mathexpress.vn

Chirng minh twong tw suy ra D la trung diém BE

Do d6 DE = DB =%BE

Xét APBD c6 CA/l BD (cung vudng gbc véi 4AB) co % = i—; (hé qua cta dinh 1 Thales)

204 _PA AP PA

Suyra = a =
y 2BD PB y BE PB

Ma PAF = PBE =90°

Suy ra APAF » APBE (c.g.c)

Do d6 APF = BPE

Suy ra E,F,P thang hang (diéu phai chitng minh).

Cau V. (0,5 diém) M6t manh dit hinh chir nhit c6 dién tich 128 m2. Ngwoi ta lam 16i di trong manh
dat nhw hinh vé. Phin dat con lai tréng ciy dn qua. Tinh cac kich thwéc cia manh dit dé dién tich

trong cay an qua la 1én nhat va tinh dién tich 1én nhit dé.

2m

1m

Lo giai

Goi chiéu dai, chiéu réong cia manh dit lan lwotla: x,y (donvi:m; x>y >0)

Do dién tich cia manh datla 128 m2 nén xy =128

Diéntichl6idila y.2+x.1-12=x+2y—-2 (m?)

Dién tich d4t trong cdy an qua la: xy—(x+2y-2)=128+2—(x+2y)=130—(x+2y) (m?)

bit P=130—(x+2y)

Co (\/;—\/3)2 > 0 véi moi a,b khong am
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Hay a+b > 2+/ab (*). Ddu “=" xayrakhi a =b.
Ap dung BDT (*) véi a = x, b =2y tadwoc x+2y >2,/2xy =22.128 =2.16
Suyra P<130-2.16 =98

x=2y
xy =128

«“ ”n

Suy ra gia tri 16n nhat cia P bang 98. D4u “=" x4y ra khi {

Khi d6 2y.y =128 suyra y=8; x =16 (théa min diéu kién)

Vay gia tri lon nhat cia manh dit 1a 98 m2 khi chiéu dai la 16 m va chiéu rongla 8 m.
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PE SO 3 PE KIEM TRA GIT’A HOC Ki II
SACH CHAN TROI SANG TAO Nim hoc: 2024 - 2025
Mo6n: Toan 16p 9
Thaoi gian 1am bai: 90 phut (Khdng ké thoi gian giao dé)

x5 Jro 3Jx

Caul. (2,0 diém) Cho hai biéu thitc A=——— va B = voi x> 0; x #25.
(2,0 diém) o oo

a) Tinh gia tri ctia biéu thirc 4 khi x =49.

b) Cho P = A.B, chirng minh ring P = *g:i .
¢) Chirng minh rang khong ton tai gi tri ndo ctia x d€ P nhan gia tri nguyén.
Loi giai
a) Thay x=49 (thoa min diu kién) vio biéu thirc 4 ta dwoc: 4= 49 5 =52
J49 7 7
Vay A:% Khi x = 49.
b) Vé&i x > 0; x # 25 ta co:
oo 3 JrJxes) 3%
Jx-5 x-25 (\/;+5)(x/;—5) (\/;+5)(\/;—5)
v 45)-3x
(\/;+5)(\/;—5)
_ x+5x -3Vx
(Va+5)(vx-3)
_ x+2/x
(\/;+5)(\/§—5)
o x(Vr2)
(\/;+5)(\/§—5)
_s  Jx(Vx+2
rac P AR \/_3}5'(&+(5)(J§—)5) -
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\/;+2

Jx+5
\/;+2_\/;+5—3_1 3

\/;+5_ \/;+5 _\/;+5

Nhan xét Jx >0 véimoi x>0 nén Jx+5>5

Vay véi x> 0; x#25 thi P=

(diéu phai chirng minh)

c)Voi x>0; x#25 tacod: P=

Suy ra 3 <é
Jx+5 5

Do do6 1—- 3 >1—Ezg
Jx+s5 505

Hay P>§ (D

Mat khac, L>O suyra l— <1

\/;+5

Dodé P<1(2)

3
\/;+5

Twr (1) va (2) suyra§<P<1

Do d6 P khong thé nhan gia tri nguyén
Vay khong ton tai gia tri nao cia x dé P nhan gia tri nguyén.

Cau I (2,5 diém)

1) Giai toan bang lap phwong trinh

MOt nhom céng nhan dit ké hoach sdn xuat 200 san phdm. Trong 4 ngay dau, ho san xuit dat mirc
k& hoach dé ra. Nhitng ngay con lai ho da 1am vwrot mirc mdi ngay 10 san phdm, nén da hoan thanh
ké& hoach sém 2 ngay. Héi theo k& hoach mdi ngay nhém cong nhan can san xuit bao nhiéu san

pham?

2) Vao dau va cudi ndm hoc, ngudi ta lwa chon ngiu nhién mot s6 hoc sinh 1¢p 8 dé kiém tra tinh

trang cin nang. Két qua khao sat dwoc ghi lai & bang sau:

Tinh trang can nang Thiéu cin Binh thuwdong Thtra can Béo phi
PAu nam hoc 6 24 8 2
Cudi ndm hoc 4 38 5 3

Tinh tan s twong doi ctia s6 hoc sinh theo tinh trang cAn nang vao dau nim hoc va cuéi nam hoc.
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1) Goi s8 san phdm modi ngay nhém cong nhan phai lam theo ké& hoach 1a x (san pham)
(xe N*x<200)

. R . " . 200 .
Thoi gian hoan thanh theo ké hoach la — (ngay)

x

San phidm lam trong 4 ngay dau la 4x (san phim)
S0 san phdm nhirng ngay con lai phai lam la: 200 —4x (san pham)
S6 san ph4m moi ngady nhdm cong nhan san xuit trong nhirng ngay con lai1a x+10 (sdn phidm)

Thoi gian hoan thanh s6 san phdm con lai la: % (ngay)
X+

Vi nhém da hoan thanh ké hoach sém 2 ngay nén ta c6 phwong trinh:
200 (200—4x
— +4 (=2

X x+10

200 200—4x _6

X x+10
100_100—2x _3
X x+10

100(x +10) — x(100 —2x) = 3x(x+10)

100x +1000—100x + 2x* =3x” +30x

x*+30x-1000=0

(x—20)(x+50)=0

TH1: x—20=0 suyra x =20 (thdoa man diéu kién)

TH2: x+50=0 suy ra x =—-50 (khdng théa man diéu kién)

Vay s san phdm moi ngdy nhém céng nhan phai lam theo k& hoach 1a 20 san phim.

2)

+) Tong s6 hoc sinh dwgc khao sat vao dau nam hocla N =6+24+8+2 =40 (hoc sinh)

Tan s6 twong dbi cia s6 hoc sinh thiéu cén, binh thwong, thira cidn va béo phi vao dau nam hoc
lan lwot la:

6 24 8 2
fi =57 100% =15%; £, = 5+100% = 60%; f, = -100% =20%; £, =—-+100% = 5%

+) Tong s6 hoc sinh dwoc khao sat vao cu6i nam hocla N'=4+38+5+3 =50 (hoc sinh)
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Tan s6 twong d6i cia s6 hoc sinh thi€u cin, binh thwong, thira can va béo phi vao cu6i nam hoc
lan lwot la

! 4 ! 38 ’ 5 ! 3
1) =5 100% = 8%; £, =< =100% = 76%; ;' = 2-+100% =10%; £, = 2-+100% = 6%.

CAu IIL (2,0 diém)

1) Cho ham s8 y =—ax” (a #0) c6 do6 thila (P). Xac dinh hé s8 a, biét rang do thi (P) ctia ham s6
cat dwong thang d : y = -2x+4 tai diém E c6 hoanh do bang 1. Vé d6 thi (P) ctia ham s6 véi a vira
tim dworc.

2) Cho phuwong trinh bac hai x* —2(m+1)x+m’ +3m—-1=0 (x 1a4ns6, m 1a tham s6) (1).

a) Giai phwong trinh (1) khi m=1;

b) Tim céc gia tri cia m dé€ phwong trinh (1) c6 hai nghiém phan biét x,, x, théa man diéu kién
X, +x; —xx, =13.

Loi giai

1) Vi d6 thi (P) ctia ham s6 cat dwong thang d : y =—2x+4 tai diém E c6 hoanh d6 bang 1 hay
x=1nén y=-2.1+4=2
Ta c6 diém E(1;2) thudc dwong thang y =—-2x+4 va do thi hAm s6 y = —ax’

Khi d6 2=-a.1* suyra a=-2 (théa man)

Ta dwgc ham s6 y = —2x°

Ta c6 bang gia tri cia ham s6 y = —2x*:

X -2 -1 0 1 2
y= -2x2 -8 -2 0 -2 -8

Trén mat phang toa do Oxy, 14y cac diém A(-2;-8); B(—l;—2); 0(0;0); C(1;-2); D(2;-8)
Do thi ham s6 y = —2x° 1a mot duwdng parabol dinh O, di qua cac diém trén va c6 dang nhw

dwéi day
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1]
F—
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V M

— e ——————— —— — e
K — RN _L_E_§___ . _

2)

a) Thay m =1 vao phwong trinh (1) ta dwoc:
x> =2(1+)x+1>+3.1-1=0
¥ —4x+3=0

Via+b+c=1-4+3=0 nén phwong trinh c6 hai nghiémla x, =1, x, =f=3.
a

Vay khi m =1 thi phwong trinh (1) c6 tdp nghiém la S = {1;3}.

b) Ta cé: A'=(m+1)2 —(m2 +3m—1)=—m+2

Phwong trinh c6 hai nghiém phan biét khi A'=-m+2>0 hay m<2

) X +x,=2(m+1)
Ap dung dinh ly Viete ta c6 (2)
xx, =m’ +3m—1

Tacé x; +x; —xx, =13 hay (x, +x2)2 -3xx,=13  (3)

Thay (2) vao (3) duoc
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4(m+1)" =3(m* +3m-1)=13

4(m* +2m+1)=3(m’ +3m—-1)=13

4m* +8m+4-3m* —9m+3-13=0

m —m-6=0

(m+2)(m—3)=0

TH1: m+2=0 suy ra m=-2 (thdéa man diéu kién)

TH2: m—3=0 suy ra m=3 (khong théa man diéu kién)

Vdy m=-2 thi phwong trinh (1) c6 hai nghiém phan biét x,x, théa man diéu kién

2 2 _
X +x, —xx, =13.

Cau IV. (3,0 diém) Cho dwdng tron (O;R) va di€ém 4 nam ngoai dwong tron. V& cac tiép tuyén
AB, AC véi (O) (B, C la cic tiép diém). Goi M, N lan lwot la trung diém cua AB, AC.

a) Chirng minh t¢ gidc ABOC 1a ti gidc noi tiép;

b) Goi H 1a giao diém ctia OA4 va BC . Chtrng minh 40OH.AH = BC”;

¢) Trén cung nho BC 18y diém D sao cho tiép tuyén tai D ctia (O) cattia MN tai /.Goi F 1a hinh

chiéu cta diém D trén OI . Chirng minh rang OH.OA=OF.OI va IA=ID.

Loi giai
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a) Vi 4B; AC latiép tuyén ctia duwong tron (O) (gia thiét)

Suyra 4B 1 BO; AC 1 CO hay ABO =90°; ACO =90°

Goi E la trung diém OA

Xét AAOC vudngtai C c¢6 CE la duwong trung tuyén nén CE = %OA = OF = AE (tinh chit dwong
trung tuyén rng v&i canh huyén trong tam gidc vudng)

Xét AAOB vudngtai B c6 BE la dwong trung tuyén nén BE = %OA = OF = AE (tinh chat dwong

trung tuyén rng véi canh huyén trong tam gidc vudng)

Suyra AE=0OE =BE =CE
Suy ra 4 diém 4,B,0,C cung thudc dwong tron (E;%AOJ

Vay tr gidc ABOC noi ti€p (diéu phai chirng minh).

b) Vi 4B; AC latiép tuyén ctia duwong tron (O) (gia thiét)

Suy ra OA la tia phan giac BOC (tinh chAt hai ti€p tuyén cit nhau)
Vi OB=0C =R nén AOBC cantai Océ OH vira la dwong cao déng thoi la dwong trung tuyén

Suyra H latrung diém BC.Do dé BH =CH = %BC

Xét ABHO va AAHB cé: BHO = AHB =90°; HBO = HAB (cung phu voi @)

Suy ra ABHO « AAHB(g.g) do d6 g—IH_I = g—z (cap canh twong &ng ti 1€)

Suy ra AH.OH = BH®

2

Ma BH = %BC .Suyra AH.OH = BC hay 4.4H.OH = BC* (diéu phai chirng minh)

c) Vi DI lati€p tuyén ctia dwdong tron (O) va F 1a hinh chiéu ctia diém D trén Of
Nén OD L DI;DF 1.OI . Do d6 OFD = ODI = 90°

+) Xét AOFD va AODI cé: OFD = ODI =90° (cmt); DOI chung
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Suy ra AOFD « AODI (g.g) do dé g—g = (())—l[) (cap canh twong rng ti 1&)

hay OF.Ol =0D* =R*> (1)

Xét AOHB va AOBA c6: OHB = OBA=90°; AOB chung

Suy ra AOHB @ AOBA(g.g) do dé g—]l;] = % (cap canh twong trng ti 1€)

Suyra OAOH =0B>*=R> (2)

Tw (1) va (2) suy ra O4A.OH = OF.OI (diéu phai chirng minh)

+) Goi K la giao diém cta Al va BC.

Xét AABC c6 M latrung diém 4B, N latrung diém AC

Suy ra MN la dwong trung binh cia AABC

Do d6 MN // BC hay MI // BK

Xét AABK c6 MI//BK ; M latrung diém 4B nén [ latrung diém cia 4K

Xét AAHK vudngtai H c6 HI latrung tuyén rng canh huyén nén HI = %AK =I4=1K

Tit OH.OA=OF.0l suyra 28 - 9F
Ol 04
Xét AOHF va AOIA c6: AOI chung; 00—];( = g—i (chirng minh trén)

Suy ra AOHF « AOIA(c.g.c) do db OFH = OAl (hai goc twong &ng)
Tacé HI = I4A (chirng minh trén) nén AIAH cantai I nén OAl = HAI = IHA.
Do d6 OFH = IHA
Mt khac: OFH + IFH =180° (hai géc ké bu)
[HA+ IHO =180° (hai goc k& b)
Suy ra IFH = IHO

XétAIFH va AIHO c6: HIO chung; IFH = IHO (chrng minh trén)
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Suy ra AIFH «» AIHO(g.g) nén % = % (cap canh twong &ng ti 1€)

Hay /O.IF = IH* ma IH = IA (chtng minh trén) . Do d6 IO.IF =I4> (3)

Xét AIFD va AIDO cé: IFD = IDO =90°; DIO chung

Suy ra AIFD > AIDO(g.g) nén % = % (cap canh twong trng ti 1€)

Suyra IFI0O=ID" (4)
Tt (3), (4) suyra I4 = ID (diéu phai chirng minh)

Cau V. (0,5 diém)

Po6n dau xu thé bao vé méi treong, mot ctra hang ban xe may da tip trung kinh doanh xe may dién
v@i chi phi nhip vao moi chiéc 14 12 15 triéu va ban ra véi gia 19 triéu. Véi gia ban nay thi s6 lwong
khach mua trong mot thang 1a 50 chiéc. Nham muc tiéu ddy manh hon lwong tiéu thuy, ctra hang dw
dinh giam gia ban va wéc tinh rang moi khi gia ban giam 100 nghin ddng/ mot chiéc thi lvong xe
ban ra trong thang ting thém 5 chiéc. Viy clra hang nén dinh gid m&i bao nhiéu dé sau khi thuc

hién giam gia, loi nhuén thu dworc sé la cao nhat?

Goi x 1a s6 Ian giam gia 100 nghin ddng/mot xe may trong mot thang (x e N')

Khi d6 s6 lwgng xe ban ra trong mét thang tang Sx (chiéc) va so xe ban rala 50+5x (chiéc)
Loi nhuin thu dwoc sau khi ban mét xe ltc nay 1a 4000—100x (nghin dong)

Loi nhuan thu dwoc trong mot thang la 7' = (50 + 5x)(4000—100x) (nghin déng)

Ta c6: T = (50 +5x)(4000—~100x) = 500(10+x)(40 — x) = 500(—x" +30x +400)
= 500[ —(¥* ~30x+225) + 625 | = 500] 625 - (¥ ~15)" | < 500.625 =312 500

Diu “="xay rakhi x—15=0 suyra x =15 (théa man diéu kién)
Suy ra lgi nhuin cao nhat sau khi gidm gia la 312 500 nghin dong.
Gid mé&i dé sau khi gidm gia thu dwoc lgi nhuén cao nhit la:
19 000 000—15.100 000 =17500000 (dong)

Vay clra hang ban véi gia 17 500 000 dong moi xe thi lgi nhuén thu dwoc 1a cao nhit.
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