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BAT PHUONG TRINH

HE BAT PHUONG TRINH BAC
NHAT HAI AN

<0 HE THONG BAI TAP TRA LOI NGAN

Cau 27:

Cau 28:

(Ma dé 0101-TNTHPT-2025) Pé gay quy tir thién, cau lac bo thién nguyén ciia mot truong
THPT t chirc hoat dong ban hang véi hai mat hang 1a nudc chanh va khoai chién. Céu lac bo
thiét ké hai thuc don. Thuc don 1 ¢6 gia 30 nghin dong, bao gdm hai cé¢ nude chanh va mot tai
khoai chién. Thuc don 2 ¢6 gia 50 nghin ddng, bao gdm ba cdc nudc chanh va hai tii khoai chién.
Biét rang cau lac bo chi 1am duogc khong qua 165 ce nude chanh va 100 tai khoai chién. S tién
16n nhit ma cau lac bo c6 thé nhan dugc sau khi ban hét hang bang bao nhiéu nghin dong?
Loi giai

Tra loi: 2650
Goi s thyc don 1 (gdm hai cdc nude chanh va mét ti khoai chién) va sé thuc don 2 (gom ba
cdc nuée chanh va hai tai khoai chién) ma cau lac bd ban lan luot 1a X,y (x, yeN ) .
Cau lac bd chi 1am duogc khong quéa 165 cdc nude chanh va 100 tai khoai chién nén co:

2x+3y <165

x+2y<100

x,yeN’
Ta c6 mién nghiém cua hé 13 mién da gidc OBAC nhu hinh V& Véi
A(30;35),B(0;50),C(82,5;0).

30 825 100
S6 tién ma cau lac bd thu duge sau khi ban hét hang 1a: T'(x, y)=30x+50y.
T(A4)=30.30+50.35=2650

T(B)=30.0+50.50 = 2500

T(C)=30.82,5+50.0 = 2475

x=30

y=35

Ma déquOZ-TNTHPT-ZOZS) Dé gy quy tir thién, cau lac bo thién nguyén ciia mot trudng
THPT t6 chuc hoat dong ban hang véi hai mat hang 1a nudc chanh va khoai chién. Cau lac bd

Vay T, =T(4)=2650 <—>{
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thiét ké hai thuc don. Thuc don 1 ¢6 gia 35 nghin dong, bao gdm hai cc nudc chanh va mot thi
khoai chién. Thuc don 2 ¢6 gia 55 nghin ddng, bao gdm ba cdc nuéc chanh va hai tii khoai chién.
Biét rang cau lac bd chi lam duoc khong qua 165 cbc nude chanh va 100 tai khoai chién. S6 tién
16n nhit ma cau lac bo c6 thé nhan duoc sau khi ban hét hang bang bao nhiéu nghin dong?

Loi giai

Dap an: 2975

Ta co:

Coc nuwéc chanh | Tui khoai chién | Gia (nghin dong)

Thyc don 1: 2 1 35 (nghin dong)
x (thuc don) 2x X 35x (nghin dong)
Thuc don 2: 3 2 55 (nghin ddng)
y (thuc don) 3y 2y 55y (nghin dong)

x20,y20,(x,yeZ)
Hé rang budc: {2x+3y <165
x+2y <100
Goi F(x, y) (nghin ddng) 1a s6 tién cau lac bo nhan dugec = F(x; y) =35x+55y
x>0,y>0,(x,yeZ)
Tim GTLN cua F(x; y) thoa man 4 2x +3y <165
x+2y <100

Y
100

80
2x+3y =165

60
x+2y=100

ol 20 40 60 80 C100
Mién nghiém ctia hé bat phuong trinh 13 mién tt giac OABC (ké ca bién). Toa do ciia cac dinh
tir gidc d6 1a O(0;0), A(0;50), B(30;35), C(82,5;0) . Thé lan lugt toa dd cac dinh cta ti
giac vao ham F' =35x+55y, ta dugc:
Tai O(0;0): F =35.0+55.0=0;
Tai A(0;50): F =35.0+55.50=2750;
Tai B(30;35): FF =35.30+55.35=2975;
Tai C(82,5;0): F =35.82,5+55.0=2887,5;
Ta thay F(x; y) =35x+55y dat gi4 tri 16n nhat bang 2975 nghin dong tai diém B(30;35).
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Cau 29:

Cau 30:

Viy sb tién 16n nhit ma cau lac bo c6 thé nhan dwoc sau khi ban hét hang bang 2975 nghin
ddng.
(Ma dé 0103-TNTHPT-2025) bé gdy quy tu thién, cau lac bd thién nguyén ctia mot
truongTHPT t6 chirc hoat dong ban hang v6i hai mat hang 1a nude chanh va khoai chién. Cau
lac bd thiét ké hai thuc don. Thuc don 1 ¢6 gid 25 nghin déng, bao gém hai cdc nude chanh va
mot tai khoai chién. Thuc don 2 ¢ gia 40 nghin dong, bao gém ba cbc nude chanh va hai tai
khoai chién. Biét ring cdu lac bo chi 1am dwoc khong qua 165 cde nude chanh va 100 tai khoai
chién. S6 tién 16n nhét ma cau lac bo ¢6 thé nhan dugc sau khi ban hét hang bang bao nhiéu nghin
ddng?

Loi giai
Tra loi: 2150
Goi x, y lan luot 1a s6 thyc don 1 va thuc don 2 cau lac bd lam dugc, (x,y e N).

S tién cau lac b nhan duoc la F (x; y) =25x+40y (nghin déng).
Do cau lac bd chi 1am dugc khoéng qua 165 cdc nude chanh nén ta co bat phuong trinh:
2x+3y<165.
Do cau lac bd chi 1am dugc khoéng qua 100 ti khoai chién nén ta c6 bat phuong trinh:
x+2y<100.

2x+3y <165
Theo bai ra ta c6 h¢ phuong trinh: {x+2y <100 .

x,y=>0
},‘

Mién nghiém cta hé 1a mién t gidc O4BC voi 0(0;0), 4(0;50), B(30;35), C(82,5;0).
Tacé: F(0;0)=0, F(0;50)=2000, F(30;35)=2150 va F(82,5;0)=2062,5.

Vay sb tién 16n nhat cau lac bd nhan duoc 1a 2150 nghin déng
(Ma dé 0104-TNTHPT-2025) Dé giy quy tir thién, cdu lac bo thién nguyén ctia mot truong
THPT t6 chirc hoat dong ban hang vdi hai mat hang 1a nudce chanh va khoai chién. Cau lac bo
thiét ké hai thyc don. Thyc don 1 ¢6 gia 35 nghin dong, bao gdm hai c¢ nudc chanh va mot tii
khoai chién. Thyc don 2 c6 gia 60 nghin dong, bao gdm ba cdc nudc chanh va hai tai khoai chién.
Biét rang cau lac bo chi 1am duoc khong qua 165 cdc nudc chanh va 100 tii khoai chién. S6 tién
16n nhat ma cau lac bd ¢ thé nhan duoc sau khi ban hét hang bing bao nhiéu nghin dong?

Loi gidi
Tra loi: 3150
Goi x, y lan luot 1a s6 thuc don 1 va thuc don 2 cau lac b 1am duoc, (x,y e N).

S6 tién cau lac bd nhan dugc 1a F(x;y)=35x+60y (nghin dong).
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2x+3y <165

Theo bai ra ta ¢ hé phuong trinh: { x+2y <100 (/)
x,y=20

(0] 82,5 100 T
Mién nghiém ctia h¢ (/) 1a mién t& gidc OABC véi 0(0;0), 4(0;50), B(30;35), C(82,5;0).
Khi do: F(0)=0, F(A4)=3000, F(B)=3150 va F(C)=2887,5.

Vay s6 tién 16n nhat cau lac bo nhan duge 1a 3150 nghin d@)ng

x—y-1<0
Ciu 31: Cho biéu thirc T=3x—2y—4 véi x va y thoa man hé bat phuong trinh: {x+4y+9>0.
x—=2y+32>0
Biét T dat gia tri nho nhat khi x=x, va y=y,. Tinh x; + y; .
Loi giai
Tra loi: 26
Mién nghiém cta hé 1a mién tam gidc ABC voi A(=5;-1), B(-1;-2) va C(5;4). Lap bang:
|
)
i
1 ~ AN
| AN
l _T(t(TOaO,,,s
binh A(-5;-1) B(-1;-2) C(5:4)
T —-17 -3 3
Vay T dat gi4 tri nho nhat bang —17 khi x=—5 va y=—1.
Do d6 x,=-5 va y,=—1=x; +y; =26.
Céiu 32: Motcongty X co6 2 phan xudng A4, B cung san xuat 2 loai san pham M, N . S6 don vi san phadm

cac loai dugc san xuat ra va chi phi moi gio hoat dong cua A, B nhu sau:
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Cau 33:
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Phan xudng 1 Phan xudng 2
San pham M 250 250
San pham N 100 200
Chi phi 600.000 1.000.000

Cong ty nhan dugc yéu cau dit hang 1a 5000 don vi san pham M va 3000 don vi san phdm N .

Cong ty da tim duoc cach phan phdi thoi gian cho mdi phan xudng hoat dong théa min yéu cau
don dat hang va chi phi thip nhat. Hoi chi phi thap nhét bang bao nhiéu? (don vi triéu dong)
Loi giai
Tra loi: 16
Goi x, y lan luot 12 s6 gio nén cho phan xuéng 4 va B. Ta c6 bai toan
250x+250y >5000 (1)

F =600000x+1000000y — min F' thoa <100x+200y >3000 (2)
x>0,y>0 (3)

Mién rang budc D cuia bai toan duoc biéu dién bang cach vé do thi bat phuong trinh (1) va (2)
va (3) tao thanh mién kin ri ldy cac diém giao nhau lam toa do diém dinh. Pinh nao 1am cho
F nho nhat thi théa yéu cau bai toan.

iy

Qua v& hinh ta tinh dwgc phuong an téi wu la x =10,y =10

Vay dé thda man yéu cau dat hang vai chi phi thdp nhit cong ty can cho phan xuéng A va B
hoat dong 10 gio. Chi phi thap nhat 1a 16000000 dong.

Mot ngudi ding ba loai nguyén liéu 4, B,C dé san xuat ra hai loai san pham P va Q. Dé san
xudt 1kg mdi loai san pham P hodc Q phai dung mot sé kilogam nguyén liéu khac nhau. Tong
s6 kilogam nguyén liéu mdi loai ma ngudi d6 co va s kildgam timg loai nguyén liéu can thiét
dé san xuat ra 1 kg san pham moi loai dugc cho trong bang sau:

Loai nguyén S6 kilogam S kilogam timg loai nguyén liéu can dé
ligu nguyén liéu dang | san xuat 1kg san pham
co P Q
A 10 2 2
B 4 0 2
C 12 2 4
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Biét lkg san pham P c¢6 loi nhuan 3 triéu dong va lkg san pham QO ¢6 loi nhuan 5 triéu dong.
Ngudi d6 di 1ap duoc phuong 4n san xudt hai loai san pham trén sao cho c6 13i cao nhat. Hoi
141 cao nhét bing bao nhiéu?

Loi giai
Tra 16i: 17

Goi x 1a s6 kilogam san pham P, y 13 s6 kilogam san phdm O can san xuét. Ta co hé bét
phuong trinh: 2x+2y <10;2y<4;2x+4y<12;x>0;y>0.

Biéu dién mién nghiém cua h¢ bat phuong trinh trén h¢ truc toa do Oxy, ta dugc nhu hinh trén.

AP ATV AMU AT LAATIE AL ML T I I T
¢ 1(4/,-,;,{2;1,,';{/,5 R I A
LA Y R T A G A My i L F
"’//',( } ,/”/1{‘77/"’//'//;"v’,”//) Aritliy
ALy / :
E

1117 H{ 7
ht f ;(l/“,' LT Py o
' AL 17 VOH

N ;(,//"(// I({f/r; {rﬂ’//’/ll'l//-/”;' /

Mién nghiém 1a mién ngii giac OCBAD , cac dinh: O(0;0); C(0;2); B(2;2); A(4;1) ; D(5;0)
Goi F 1a s6 tién 13i (don vi: triéu dong) thu duoc, ta c6: F =3x+5y.

Tinh gia tri cia F' tai cac dinh cua ngii giac:

Tai O(0;0): F=3.0+5.0=0; Tai C(0;2): F=3.0+52=10;

Tai B(2;2):F=32+52=16;, Tai A(4,1):F=34+5.1=17;

Tai D(5,0): F=3.5+5.0=15. F dat gia tri 16n nhat bang 17 tai A(4;1).

Vay can san xuat 4kg san pham P va 1 kg san pham Q dé c6 13i cao nhét 13 17 triéu dong.

x—y<6
Cau 34: Tim gia tri nho nhét cta biéu thuec F =3 y—2x trén mién xac dinh boi h¢ { y—2x>2.
x+y<4
Loi giai
Tra loi: -16
x—y<6
Tim gia tri nho nhét cia biéu thic F =3y —2x trén mién xac dinh boihé { x>2 . V@

duong thang d, : x—y—6=0 di qua hai diém (0;—6) va (6;0).
V& duong thang d, : x—2=0 di qua hai diém (2;0) va (2;2).
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V& duong thang d, :x+y—4=0 di qua hai diém (0;4) va (4;0).

Xét diém M (3;0). Ta thiy toa dd M thoa man tat ca cac bat phuwong trinh trong hé.
x—y<6

Do d6, mién nghiém ciia hé bat phuwong trinh { x>2  1a mién khong bi t6 ¢ddm (hinh tam
x+y<4

gidc ABC bao gdm ca cac canh AB, BC va AC trén hinh v§).

Tim toa d6 cac diém A4, B,C.

2 2 :2 :2
biém 4A=d, Nd, nén toa do dietm A la nghiém cua hé * = X . Vay A(2;2).
x+y—-4=0 y=2
. . -y—-6=0 =5
Piém B=d Nd, néntoa do diém B la nghiém cuahe {* ° 1777 vay
x+y—-4=0 y=-1
B(5;-1)
.2 A P \ n LA | Xx=2 x=2 A
biém C =d,Nd, néntoa do diém C la nghiém cta hé = . Vay
x-y—-6=0 y=-4
C(2;-4).

Tathdy F =3y—2x dat gi4 tri nho nhat chi c6 thé tai cac diém 4,B,C.
Tai A(2;2) thi F=2.
Tai B(5;—1) thi F=-13

Tai C(2;—4) thi F=-16
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i)
x—y<6
Vay gia tri nhd nhat ctua bi€u thuc F =3y —2x trén mién xac dinh bdih¢ < x>2 1a-16 khi
x+y<4
x=2,y=—4.
2x-y<4

Cau 35:

8 | Th.s

Tim gia tri 1on nhit ciia biéu thie F =x—3y+1 trén mién xac dinh béi hé { y—x <1
x+y=2
Loi giai
Tra loi: 3

Tim gia tri 16n nhét cua biéu thire F =x—3 y+1 trén mién xéac dinh boi hé

2x—-y<4
y—x<1
xX+y=>2

V& duong thang d, : 2x—y—4=0 di qua hai diém (0;—4) va (2;0).

V& duong thang d, : —x+y—1=0 di qua hai diém (0;1) va (=1;0).

V& duong thang d, : x+y—2=0 di qua hai diém (0;2) va (2;0).

Xét diém M (2;2). Ta thay toa dd6 M théa man tat ca cac bat phuong trinh trong hé.

2x—y<4

Do d6, mién nghiém ctia hé bt phuong trinh y=—x<1 la mién khong bi t6 dam (hinh tam
xX+y=2

gidc ABC bao gdm ca cac canh AB, BC va AC trén hinh v§).

Lé Viét (GV toan THPT Thiing Long, Ha Ngi) — Chuyén gia Chién lrgc Giso duc va Sy nghi¢p



Trung tAm BDVH Unix Thing Long - Website: trungtamunix.edu.vn - zalo: 0835.221183

i@ Thiy L& Viét — Tu duy Kién tao — Gilip em giéi toin, Ciing em chon nghé

Tim toa d6 cac diém A4, B,C.

Diém A=d, Nd, nén toa do diém A la

—x+y=1 4

L

n 1A ?
nghiém cua hé & .

x+y=2 3

2

13
Vay A| —:— |.
Y (2 2J

, ‘ 2x—y—4=0 5
Piém B =d, Nd, nén toa do diém B 1a nghiém cua hé{ Y ) 0@{x - Vay B(s:6)
—x+y-1=

y:

q , dx—y—4=0 [(x=2
Piém C=d, Nd, nén toa do diém C 1a nghiém ciahé { ~ ° =177 vay €(2,0)
x+y—-2=0 0

Ta thdy F =x—3y+1 dat gia tri 6n nhat chi co thé tai cac diém A,B,C.
Tai A l,é thi F=-3.
272

Tai B(5;6) thi F=-12

Tai C(2;0) thi F=3
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2x-y<4
Vay gié tri 10n nhit ciia biéu thie F =x—3y+1 trén mién xac dinh boi hé { y—x<11a 3
xX+y=>2
khi x=2,y=0.
x20
Cau 36: Tim gia tri nho nhat ciia biéu thirc F(x;y)=x—y véi didu kién {y >0
x+y—-3<0
Loi giai
Tra 10i: -3
x20
Tim gia tri nho nhét cia biéu thie F(x;y) =x—y véi didukién { y>0
x+y-3<0

V& duong thiang d, : x =0 di qua hai diém (0;0) va (0;1).

V& duong thiang d, :y =0 di qua hai diém (0;0) va (1;0).

V& duong thang d, : x+y—3=0 di qua hai diém (0;3) va (3;0).

Xét diém M (1;1). Ta thay toa do M thoa man tat ca cac bat phuong trinh trong hé.

x=0

Do d6, mién nghiém ciia hé bat phuong trinh < y >0 12 mién khong bi t6 ddm (hinh tam
x+y-3<0

gidc OAB bao gdm ca cac canh OA4,0B va AB trén hinh v&).

Tim toa do cac diém O, 4, B.
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4 n A 3R N A R R X = 0 n
biém O =d, nd, nén toa d diém O la nghiém cua hé { . Vay 0(0;0).
Piém A= d, Nd, nén toa do diém A 1a
o o |x=0 x=0 _
nghi¢m cua h¢ = . Vay A(0;3).
x+y-3=0 y=3
.2 A A 2R \ ‘A .. |y=0 x=3 A
biém B=d, Nd, nén toa do diém B la nghiém cua hé Rt . Vay B(3;0).
x+y-3=0 =
Tathdy F=x— y dat gia tri nhd nhét chi c6 thé tai cac diém O, 4, B.
Tai O(0;0) thi F=0.
Tai A(0;3) thi F=-3
Tai B(3;0) thi F =3
x>0
Vay gié tri nh6 nhét ciia biéu thic F =x—y trén mién xac dinh bi hé < y >0 la-3
x+y-3<0
khi x=0,y=3.
Cau 37: Trong mat phang Oxy, cho tr giac ABCD c¢6 A(-3;0); B(0;2); C(3;1); D(3;—2) . Tim tét ca cac

gia tri nguyén ciia m sao cho diém M (m;m—1) nam trong hinh t gidc ABCD ké ca 4 canh.

Loi gidi

Traloi: 3

Trong mit phiang Oxy, cho tir gidac ABCD c6 A(=3;0); B(0;2); C(3;1); D(3;—2) . Tim tat ca cac

gia tri cia m sao cho diém M (m;m—1) nam trong hinh t& gidic ABCD ké ca 4 canh.

YA
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Nhan thiy hinh tir gidc ABCD tinh ca 4 canh cta no 1a mién nghiém ciia hé bt phuong trinh
g6m 4 bat phuong trinh ¢6 mién nghiém 1 nira mat phang chira diém O(0;0) va lan luot co cac
b 12 cac dudng thang AB, BC,CD va DA.

Phuong trinh duong thang 4B :

x+3  y-0
0-(-3) 2-0

< 2x-3y+6=0.

Bit phuong trinh ¢6 mién nghiém 14 14 nira mit phang bd 4B (tinh ca bd AB) va chta diém
O 1a 2x-3y+6>0.

-0 y—- 2 e . roosA
Phuong trinh dudng thang BC': ﬂ = D) < x+3y—6=0. Bat phuong trinh c6 mi¢n
nghiém 1 13 nira mat phang bd BC (tinh ca bd BC) va chira diém O 1a x+3y—6<0.

Phuong trinh dudng thing CD: x—3=0. Bat phuong trinh c¢6 mién nghiém 1a 1a nira m3t
phang bo CD (tinh ca bd CD) va chira diém O 1a x—3<0.

x+3  y-0
3-(=3) —2-0
nghiém 13 1 nira mat phang bd DA (tinh ca bd DA ) va chita diém O 1a x+3y+3>0.

< x+3y+3=0. Bt phuong trinh c6 mién

Phuong trinh duong thang DA :

Hinh t&r gi\c ABCD tinh ca 4 canh cta n6 13 mién nghiém ctia hé bt phwong trinh
2x-3y+62>0
x+3y—-6<0
-3<0
x+3y+320

@)

Diém M (m;m—1) nam trong hinh tir gidc ABCD tinh c4 4 canh ctia n6 khi va chi khi

(m;m—1) 1a mot nghiém cua h¢ (1), tuc la

dm—3m-1)+620 |"=°
m+3m-1)-6<0  |m<> 9
_3<0 & 4<:>0§msz
m=2= m<3
m+3(m-1)+3>0 m>0

9
Vay cac gia tricua m théamanla 0<m<—

.J;

Cau 38: Trong mdt dot da ngoai, mot truong hoc can thué xe chd 180 nguoi va 8 tan hang. Noi thué xe
c6 hai logi xe 4 va B, trong d6 xe A ¢6 10 chiéc vaxe B c6 9 chiéc. Mot xe loai A cho thué
v6i gia 5 triéu ddng va mot xe loai B cho thué véi gia 4 tridu dong. Biét rang mdi xe loai A c6
thé cho t6i da 30 nguoi va 0,8 tn hang, mdi xe loai B c6 thé cho tdi da 20 ngudi va 1,6 tan
hang. Tim tong s6 xe ca hai loai sao cho chi phi thué 1a thap nhat.

Loi gidi

Traloi: 7
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Goi x, y(xe) lan luot 1a s6 xe loai 4 va B can thué.
Khi d6, s6 tién can bo ra dé thué xe 1a F(x; y) =5x+4y (triéu dong)

Taco x xe loai 4 ché duge 30x ngudi va 0,8x tan hang; y xe loai B chd duge 20y ngudi
va 1,6y tin hang.
Suy ra x xe loai 4 va y xeloai B chd dugc 30x+20y nguodiva 0,8x+1,6y tan hang.
30x+20y>180 3x+2y>18
0,8x+1,6y>8 x+2y>10

Ta c6 hé bat phuong trinh sau: o *)
0<x<10 0<x<10

0<y<9 0<y<9
Bai toan tré thanh tim gia tri nho nhét ciia F(x; y) trén mién nghiém ciia hé (¥).

Mién nghiém ctia h¢ (¥) 1a tr giac ABCD (ké cé bo)

Tim toa do cac diém A4,B,C,D .

A 4:R . . o |3x+2y—-18=0 x=0 _
Toa do diem A la nghiém cua hé . Vay A4(0;9).
y=9 y=9
o . . 3x+2y-18=0 x=4 _
Toa d¢ diem B 1a nghiém cua hé . Vay B(4;3).
x+2y-10=0 =3
A g R \ A ) n x=10 x=10 .
Toa do diem C la nghiém cta hé & . Vay C(10;0).
x+2y—-10=0 y=0
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& HEAF

o . o . lx=10 x=10 _
Toa d¢ diém D la nghiém cua hé 9 < 9 . Vay D(0;9).
Y= y=

Ta théy F(x;y)=5x+4y dat gia tri nho nhét chi ¢ thé tai cac diém 4,B,C.D.
Tai A(0;9) thi F =36 (triéu dong).

Tai B(4;3) thi F =32 (triéu dong).

Tai C(10;0) thi F =50 (triéu dong).

Tai D(10;9) thi F =86 (triéu dong).

Nhu vay dé chi phi thap nhat can thué 4 xe loai 4 va 3 xe loai B.
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