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[ PE THI CHINH THUC | Mén thi: TOAN :
(Dé thi ¢6 01 trang, gom 05 cau) Thoi gian 1am bai: 150 phut (khong ké thoi gian giao dé)

Cau 1. (5,0 diém)
N T ~ ” A ;4 x2 —4x-4 y. .
a) Tim s0 gia tri nguyén cua tham s6 m dé — <2 véimoi xeR.
X —2(m—1)x+16

b) Giai phuong trinh x* + x> —=3x—2 = 2+/x +2.
Ciu 2. (2,0 diém)

bé gay quy cho chuong trinh Tét yéu thuong, mot truong THPT t6 chire cho cac 1op goi
banh chung va banh tét. Moi 16p dugce sur dung t61 da 10kg gao nép, 1kg thit va 1,6 kg dau xanh.
Dé goi 1 cai banh chung can 0,5kg gao nép, 0,05kg thit va 0,1kg dau xanh. Dé gbi 1 cai banh
tét can 0,75kg gao nép, 0,075kg thit va 0,1 kg dau xanh. Mdi cai banh chung ban duogc 30 ngan
ddng, mdi cai banh tét ban duoc 40 ngan dong. Pé thu duoc s tién nhiéu nhat, mdi 16p can goi
bao nhi€u cai banh chung, bao nhiéu cai banh tét?
Caiu 3. (6,0 diém)

a) Trong mat phang vdi hé toa d Oxy, cho tam gidc ABC c6 diém M (2;3) la trung diém
cia canh AB, diém H(1;5) va diém K (5;9) 1an luot 1a chan duong cao ké tir C va B, diém D
thudc dudng thang A:x—2y—1=0 sao cho tam gidc BCD can tai C. Tim toa do cac diém C va
D, biét ring diém B c6 hoanh d6 am.

b) Cho tam gidc 4BC khong vudng cd do dai duong trung tuyén ké tr 4 1a m, =5, d6 dai

cac duong cao ké tir B va C lan luot1a 4, =8 va h =6. Tinh cos 4.

Caiu 4. (5,0 diém)

a) Cho tap hop 4={0;1;2;3;4;5;6;7}. Goi B la tap hop tat ca cac sb tu nhién chén c6 8 chi
s6 duoc lap tr 4 va C la tap hop tat ca cac s6 tu nhién c6 8 chit sb doi mot khac nhau duoc 1ap
tr 4 sao cho tong 4 chit s6 ddu bang tong 4 chit s6 cudi. Tim sd phan tir cua tdp hop B va sb
phan tir cua tap hop C.

b) Cho da thitc f(x)=ax’ —x* +bx—1 v6i a, b 13 cac so thuc, a =0, co 3 nghiém déu 1 sb
thuc duong. Tim gia tri nhé nhat cta biéu thirc

P 2—3ab—10a.

2
a

Ciu 5. (2,0 diém)

Cho bang vudng 3x3 gdm 9 hinh vuong don vi. Dién vao mdi 6 vudng don vi ciia bang mot
chirs6 0, 1, ..., 9. Hoi c6 bao nhiéu cach dién dé tong cac sb trén mdi hang va tong cac sd trén
mdi cot déu 1a s6 1é. Biét rang cac chir s duoc dién vao di 9 6 cua bang va khong c6 chit s6 nao
duogc 1ap lai.

HET

- Thi sinh khong dvwoc su dung tai liéu;
- Can b¢ coi thi khong giai thich gi thém.

HO VA teN thi SINN: oov et Sdbaodanh: ..........ooiii
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Caul. (5,0 diém)
x> —4x—4
x*—2(m-1)x+16
b) Giai phuong trinh x* + x* —3x—2 = 24X+ 2.
Loi giai

a) Tim s6 gia tri nguyén caa tham s6 m dé <2 véimoi xeR.

x> —4x—4
x*—2(m-1)x+16

a) bé <2 véimoi giatri xeR trudc hét can diéu kién:

x*—2(m-1)x+16#0,vxeR

A <0 (m-1) -16<0e -3<m<5 (1)

Khi d6 do x* —2(m—-1)x+16>0,VxeR nén yéu cau bai toan
& X2 —4x—-4<2x* - 4(m-1)x+32 véi moi gia tri xeR

< x*—4(m-2)x+36 =0 véi moi giatrj xeR

S A'<0=4(m-2) -36<0c-1<m<5.(2)

Tir (1) va (2) suy ra —1<m<5 Ia tat ca gia tri can tim.

Vi m nguyén nén me{-10;1;2;3;4} : co tat ca 6 gia tri.

b)

Diéu kién: x >-2.

Phuong trinh twong duong (X +2) (x2 —X —1) =2UX+2

X=-2
< 2
\/x+2(x —x—1)=2. *)
Pat t=vx+2,t>0 => x=t*-2
PT (*) tro thanh t[(tz—2)2—t2+2—1}=2@t5—5t3+5t—2:o

e t-2)(t"+2° -t —2t+1)=0

t=2 t=2 t=2
= <:> —
L“+2t3—t2—2t+1:0 (t*+t- 1) t= 1+*/§.

Voit=2=>x=2;

~1++/5 —1—J§_

Vai t= = X=
2 2
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Vay PT c6 3 nghiém x=42, x =

Cau 2. (2,0 diém)

Dé gay quy cho chuong trinh Tét yéu thuong, mot truong THPT t6 chirc cho cac 16p go6i banh chung va
banh tét. Moi 16p dugc sir dung toi da 10kg gao nép, 1kg thit va 1,6 kg dau xanh. D€ gdi 1 cai banh chung
can 0,5kg gao nép, 0,05kg thit va 0,1kg dau xanh. Dé gbi 1 cai banh tét can 0,75kg gao nép, 0,075kg
thit va 0,1kg dau xanh. Mdi cai banh chung ban duoc 30 ngan dong, mdi cai banh tét ban duoc 40 ngan
ddng. Dé thu duoc s6 tién nhiéu nhat, mdi 16p can goi bao nhiéu céi banh chung, bao nhiéu cai banh tét?

, , Loi gisi
Goi s0 banh chung goi dugc la x; o banh tét goi dugc la y .

Khi d6 s tién thu duoc 1a: F (X, y)=30x+40y .

S6 kg gao nép can dung 1a 0,5x+0,75y .

S6 kg thit can ding 1a 0,05x+0,075y.

S6 kg dau xanh can dung la 0,1x+0,1y .

Vi mdi 16p chi dugc st dung tdi da 10kg gao nép, 1kg thit; 1,6kg dau xanh nén ta c6 hé

0,5x+0,75y <10 2X+3y <40

0,05x+0,075y<1 |2x+3y<do | T =40

X < X <

0.1 ch)1’ <1y6 = +<ylG Xy ()
X < X <

XY 24 Ty x>0,y>0

x>0,y>0 x>0,y>0

Bai toan tro thanh tim gid tri I6n nhat cua biéu thirc F(x,y)=30x+40y trén mién nghiém cta hé bat

phuong trinh (*).

Mién nghiém cua hé bat phuong trinh (*) 1a t gidc OABC (ke ca bién), trong d6 O(0;0), A(16;0),
40

B(8;8), c[o;?j.

Ham s6 F(x,y) s& dat gia tri I6n nhat trén mién nghiém cua hé bat phuong trinh (*) khi (x;y) latoa
d6 caa mot trong cac dinh O, A,B, C.

Taco
F(O;O)=O;

F (16;0) =30.16+40.0 = 480 ;



NHOM TOAN VD-VDC
F(8;8)=30.8+40.8=560;

F(o;“—oj:300+4o.4—0:@.
3 3 3

Suy ra F(x,y) dat gia tri 16n nhat bang 560 khi (x,y)=(8:8).

Vay dé thu duoc s tién nhiéu nhat, mdi 16p can goi 8 cai banh chung va 8 cai banh tét.
Cau 3. (6,0 diém)

a) Trong mat phang véi hé toa ¢ Oxy, cho tam gidc ABC c6 diém M (2;3) la trung diém cta canh
AB, diém H (1;5) vadiém K(5;9) lan luot la chan dudng cao ké tir C va B, diém D thude duong thang
A:x—2y—1=0 sao cho tam giac BCD can tai C. Tim toa do cac diém C va D, biét rang diém B c6
hoanh d6 am. ’

b) Cho tam giac ABC khong vuodng c6 do dai duong trung tuyen keé tir A la m, =5, d¢ dai cac duong
cao kétir B va C lanluot 13 h, =8 va h, =6. Tinh cos A.

Loi gidi

a) B C

Duong thang AB di qua hai diém M (2;3) va H (1,5) c6 phuong trinh 2x+y—7=0.

Pudng thang CH qua H (L5) va vubng goc véi duong thang AB:2x+y—7 =0 nén c6 phuong trinh
Xx—2y+9=0.

ViB e AB nén goi B(b;7-2b), b<0.

Vi AABK vuéng tai K néntacé MB=MK < (b—2)" +(4—2b)* =45

b=5 .
c{ 1.Vi b<0 nén B(-19).Vi M la trung diém AB néntaco A(5;-3).
Duong thing CK di qua hai diém A(5;-3),K(5;9) nén CK c6 phuong trinh X=5.
Vi C=CHNAK nénsuyra C(5;7).
Vi D thudc A:x—2y—1=0 néngoi D(2d +1d).

Tam giac BCD cén tai C suy ra

d=1

CD=CB < (2d-4)"+(d-7) =40 < d* - 6d +5:0@[d .

+Véi d =1tacé D(3;1) thoa man.

+Vé6i d =5 taco D(11;5) khdong thoa man (vi khi d6 ba diém B,C, D thang hang).
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Vay D(3;1).
b) Tacd sinA:ézﬂzﬂzgjczi_
bc bc ¢ c sin A
Tuong ty b=—.
sin A
2 2 2
Lai c6 m? = 2 € -2 =2=a=2(b+c?)-100
36 64
100 -
b2+C2—a2 100—(b2+C2) (SinZ A+Sin2 Aj
Suy ra cosA= = -
2bc 2bc 5 6 8
‘sin A'sin A

100sin> A-100 _ 25 25

& CoSA= (sin2 A—l):——coszA
96 24 24

< COSA= —i—g . (cos A= 0 do tam giac ABC khong vudng).

Cau 4. (5,0 diém)

a) Cho tap hop A={0;1,2;3;4;5;6;7}. Goi B la tap hop tat ca cac s6 tu nhién chin c6 8 chit s6 duoc
lap tir A va C latap hop tat cé cac §6 tu nhién ¢4 8 chir sb d6i mot khac nhau duoc I3p tir A sao cho téng
4 chir so dau bang tong 4 chir s6 cuoi. Tim s6 phan tur cua tap hgp B va so phan tir cua tap hop C.

b) Cho da thirc f (x) =ax® —x* +bx—1 vdi a, b lacac sé thuc, a0, co 3 nghiém déu 1a s6 thyc duong.
2—-3ab-10a

Tim gid tri nho nhat cua biéu thic P = -
a

Laoi giai
a) Goi 6 ¢an 1ap thugc B c6 dang a,a,...a, . Khi d()ga1 #0 va a; € {0;2,4,6} .
+) Chon a, ¢6 7 céach chon;
+) Chon a, c6 4 céach chon;
+) Mai chit s6 con lai déu c6 8 cach chon.
S6 phan tir cua tap B bang 7.4.8° =28.8°.

Do 0+14+2+3+4+5+6+7=28, nén dé téng 4 chir s6 dau va téng 4 chir sé cudi bang nhau thi mdi
téng bang 14.

Ta lap 4 bo s6 ¢6 tong 1a 14 va c6 chir s6 0 gom:

(0;1,6;7); (0;2;5,7); (0;3;,4;7); (0;3,5;6).

V&i mdi bo s ¢6 s6 0 trén tng voi mot bo con lai khdng co sé 0 va co tong bang 14.
TH1: B ¢6 s6 0 dung sau.

+) C6 4 cach chon mot bo co chit s6 0;

+) Xép bo khong c6 chir s6 0 dtng trude cd 4! céch;

+) Xép bo c6 chir s6 0 dung sau cd 4! cach.
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Ap dung qui tac nhan cé 4.41.41=2304 so.

TH2: B ¢6 sb 0 dung trudc.

+) C6 4 cach chon mot bo co chir s6 0;

+) Xép 4 s6 dau co 3.3! céch;

+) Xép 4 s6 cudi cd 4! céch.

Ap dung qui tic nhan c6 4.3.31.41=1728 sb.

Vay s6 phan tir ciia tap hop C bang 1728+ 2304 = 4032.

b) Gia stir phuong trinh da cho c6 ba nghiém X, x,, X, >0.
X, + X, + X5 = X X,. %, :£>O

Theo Vi-et ta co: =a,b>0.
X Xy + XX + X X, =—>0
a

bat tzé, (t>0).Taco:

3

3
X, 4 X, + X = X X, X, < (%j (ap dung BDT Cosi) =t < % St2343.

2

Taco —3-g=—3(x1x2 XX+ %% ) > — (X 4 X, + %) = —t2,

27307102 ) 1 30 g0lipao
a a a a

Khido P =

Xéthamso f (t) =t ~10t,t>3y3. Do f (t) déng bién trén [ 34/3;+0 ) nén

1
a=—7—

min f (1) =27-303 o t=33<1{ 33.

xe[Sﬁ&w) b=\/§

1
a=——
Vi 34/3 , bai toan thoa man. Vay min P = 27 —304/3.

b=+3

Cau’5. (2,0 diém)

Cho bang vuéng 3x3 goém 9 hinh vudng don vi. Bién vao mdi 6 vudéng don vi ciia bang mét chir s 0,
1,..., 9. Hoi c6 bao nhiéu cach dién dé tong cac s trén mdi hang va téng céc s6 trén mdi cot déu 1a sb 1e.
Biét rang cac chir sé dugc dién vao di 9 6 cua bang va khong c6 chit s6 nao duoc lap lai.

Léi giai
L|C | C
L|L|L
L|C | C

Do tong cé&c chir sé & mdi hang 1 Ié nén tong céc chir sé trong bang gdm 3 hang 1a s6 1é. Suy ra bo 9
chir s6 can dién vao bang phai c6 5 chir so 1€ va 4 chir s6 chan.
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Ta cd 5 cach chon mot bo 9 chit s6 thoa man di€u nay (twong ung la mot cach bo di mot chir s6 chan).

Bay gio, xét 1 bd 9 chir s6 duoc chon gdm 5 chir sb 1¢ va 4 chit s6 chin. Ta can dién hét ca 9 chit s6 nay
vao bang (moi 6 mét chir s0) sao cho tong cac so trén moi hang, moi cot déu la lé.

Dé thoa man, bo 3 chix sb trén cuing hang hay ciing cot phai gdm hoic 3 chit s6 1¢, hoic 1 chir s6 18, 2
chir s6 chan. Vi chi cé 3 hang va chi c6 5 so0 I¢ nén ta phai ¢c6 dung 1 hang c¢6 3 chir s6 1¢ va 2 hang c6 1
chir so 1¢é, 2 chir so chan.

Twong ty, trong 3 cot ciing c6 dung 1 cot c6 3 chir s6 16 va 2 cot ¢6 1 chir s6 1¢, 2 chix sé chan.

Xét 1 hang va 1 cot c6 3 chir sb 16. Khi d6 hang va cot ndy chiém 5 6 caa bang va c6 mit dang 5 chir sb
Ié cua bd 9 chir s6 duoc chon ban dau. Bon 6 con lai s€ la vi tri cho 4 chit s6 chan.

Nhu vay, sé cach xép 9 chir s6 duoc tinh bai tich cua:

* S cach chon 1 hang c6 3 chit s6 16 trong 3 hang: ¢é 3 cach.
* S cach chon 1 cot kiéu 3 chit s6 I¢ trong 3 cot: ¢6 3 cach.

* S cach dién 5 chir s6 1é vao 5 & cua hang va cot: ¢ 5! cach.
* 3§ cach dién 4 chix s6 chan vao 4 6 con lai: co 4! cach.

Tong sb cach dién s6 vao bang thoa man dé bai 1a 5.3.3.51.41=129600.
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