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""Toan hoc, néu nhin nhan mét cach ding din, khong chi sé hiru sw that, ma con cé mat vé dep
toi cao — mgt vé dep lanh lung va khac kho, giong nhw mgt tac pham diéu khac."” — Bertrand
Russell



LOI NOI PAU

Trong qua trinh d6i mai giao duc, dac biét 1a trong Chuong Trinh Giao Duc Pho Thong 2018, viéc
phat trién ning luc van dung kién thirc toan hoc vao thuc té 13 mot yéu ciu quan trong. Khong chi
dirng lai ¢ viée gidi cac bai toan khd khan, hoc sinh THCS ngay nay can duge tiép can v6i nhirng bai
toan gin lién voi doi sdng, vira rén luyén tu duy logic, vira kich thich hirng thé hoc tép.

Trong do, bét dﬁng thire — mot phan kién thirc thudng bi xem 13 kho — lai chinh 1a cong cu manh mé
de giai quyet nhiéu bai toan. Trong do, bat dang thire s& duoc 10ng ghép vao cac bai toan thuc té ¢6
yéu t6 t6i wu, quing dudng hodc hinh hoc phang, khong gian. Khi dugc trinh bay mét cach hop 1y,
nhiing bai todn nay khong nhing glup hoc sinh hleu sau hon ban chat cua bat dang thirc, ma con phat
trién k¥ nang suy luan, 1ap luan va giai quyét van dé — nhitng ning luc c6t 16i ciia mon Toan.

Xuét phat tir nhu cau d6, chiing t6i thuc hién file tai liéu:
“Cac bai toan thuc té két hgp bat dang thirc — Chan diém 10 trong bai cac bai kiém tra, ki thi”
nham tuyén chon, thiét ké va phan tich mdt so bai toan ti€u biéu, giip hoc sinh:

> Nam vitng va van dung linh hoat cac bat ding thirc co ban (Cauchy, AM-GM, bt dang thiic
cong, tich...)

> Thay duoc vai tro ciia bat dang thic trong viée giai quyét cac van dé t6i wu trong doi séng
(tinh hiéu qua, chi phi, khoang céch, thoi gian...)

> Nang cao kha ning phan tich dé bai, xdy dung mé hinh toan hoc va trinh bay 101 giai mach
lac, sang tao.

Cuép tai liéu nho nay xin danh tang nh@ng bo oc tre say,mé toan hoc va la mot goi y giang day tam
huyét giri dén quy thay cd. Udc mong rang, no sé la chiéc "sac du phong" nap day nang luong, giup
cac ban hoc sinh ty tin 6n luyén va bt pha trong ky thi tuyén sinh quan trong sap téi.

Hy vong ring qua tai liéu ndy, hoc sinh s& khong con thiy bat dang thirc 13 kho khan hay triru tuong,
ma thay vao do6 1a mot cong cu “sac bén” dé cham gan hon dén diém 10 — khong chi trén bai ki€m tra
ma ca trong tu duy va sy trudng thanh toén hoc.

Chuc cac em hoc sinh hoc tét, 6n luyén hiéu qua va dat két qua cao nhit trong ky thi tuyén sinh sap
toi!

Xin chan thanh cam on ban Trinh Thanh Minh da ludn sat canh chinh sura va cung cap nhiéu tu liéu
quy gi4. Mic du da don nhiéu tdm huyét, san pham dau tay chic chin con nhiéu thiéu s6t. Rat mong
nhan dugc su goép ¥y chan thanh cua cac doc gia dé tai liéu ngay mot hoan thién hon va sé ra thém
nhiéu tai liéu hay hon nita. Moi ngudi c6 thé gop ¥ qua day:

Email: leduyphamtran2712@gmail.com

Zalo: 096 197 4135
Ha Noi, thang 8 nam 2025
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Khoéa §, 10A1, THPT Xuan Phuong
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CHUYEN PE 1: CAC BAT PANG THUC THUONG GAP VA CACH CHUNG MINH

l. Bit ding thirc Co-si 2 s6
- Vi 2 s6 khong 4m a va b, bat dang thie Co-si duge viét nhu sau: a + b > 2vab.

- Cach chirng minh:

a+b
2

Taco: (Va - Vb )?>>0 véi moi a,b dwong =>a-2vab+b>0=>a+b>2vVab =>+ab <

Dau “=" xdy ra khi va chikhia=Db

4 2 2 4 2
- Bat dang thtc phu: ab < @+ Cac ddc gia ty chirng minh bat dang thirc phu nay
g p 2

A, a2 , 1 4
Bat dang thuc phu.ab > @i

Céc doc gia tu chimg minh bat ding thirc phu nay

Dau “=” xay ra khi va chi khia=b

14 2 2 r 2

- Bét déing thirc phu: a2 + b? + 2> @21 C4c doc gia tw chimg minh bt ddng thire phu nay dwa
theo bat dang thirc (a —b)? + (b—c)?> + (c—a)*’ >0

Il.  Bét ding thirc Co-si 3 s6

- Vi 3 s6 thue khong am a, b, va c thi bét dfmg thire Co-si duoc viét nhu sau: a + b + ¢ > 33abc.
- Cach chirng minh:

it a=x%b=y®% ¢ = 2% =>3Vabc = 3xyz

Cach 1: X¢ét hiéu

XX+ y+ 22— 3xyz>0

X3+ y3 + 3x%y + 3xy? + 22 — 3xyz — 3x%y — 3xy? >0
(x+y)*+Z°-3xy(x+y+2) =20

X+y+2)[(x + y)? — (x +y)z +z%] - 3xy(x+y+2)>0
(X+y+2)(X2+2Xy +Y?> —X2—yz—-3xy+2%) >0
(X+y+2)(X2+y*+ 22 —xy—yz—x2)>0

(X+y+Z)E(x — y)? +%(y - Z)2+%(Z - x)Z]EO(luéndﬁng)
XX+ Yy + 28 >3xyz=>a+b+c>3Vabc

Dau “=" xay ra khi va chikhia=b=c

$ 4 3433070

Céch 2:‘H§1ng7 dang thic
Ta c6 hang dang thuc: x* + y* + 22 —3xyz = (X + y + 2)(X? + Y + 2% — Xy — yZ — XZ)
=>x+y+z >0(Xx,Y, zkhong am) va %(x — y)? +%(y — z)? +%(z - x)2>0
=>x3+y?+ 722 >3xyz=>a+b+c>3Vabc
Dau “=" xdy ra khi vachikhia=b=c
I3 2 , 3
- Bat dang thtre phu ctia Co-si 3 s0: abe < (%M)
I1l.  Bét ding thirc Bunhiacopxki ,
- Cho a, b, ¢, d 1a cac s thuc, bat dang thirc Bunhiacopxki dugc viét nhu sau:
(a2 + b?)(c? + d?) > (ac + bd)?
- Cach chirng minh:
Ta co:
(a® + b?)(c? + d?) > (ac + bd)?
= (ac)? + (ad)? + (bc)? + (bd)?> (ac)? + 2abcd + (bd)?



= (ad)? + (bc)? > 2abed

= (ad)? + (bc)? — 2abed > 0

= (ad — bc)? > 0 (ludn diing)

Dau “=" xy ra khi va chi khi ac = bd hay & = 2.

IV.  Bit ding thirc Mincopxki

- Cho a, b, ¢, d 1a cac so thuc, bat dang thirc Mincopxki dugc viét nhu sau:
VaZ +b% +Vcz +d?*>/(a+c)* + (b +d)>

- Céch chirng minh:

Ta co:

VaZ + b2 +VcZ+d? > [(a+c)? + (b +d)?

= a2+ b? + c2+d? + 2,/ (a? + b2)(c? + d?) > a% + b? + ¢? +d? + 2ac + 2hd
= 2y/(a?+ b?)(c? + d?) > 2ac + 2bd

= /(a2 + b?)(c? + d?) > ac +bd (1)

Néu ac +bd <0 thi (1) lu6n ding

Néu ac + bd > 0 thi (1): o

= (8% +b%)(c® + d°) > (ac + bd)* ( Bat dang thirc Bunhiacopxki)

Céc doc gia xem phan Il @€ chirng minh.

Dau “=" xay ra khi va chi khi % = 2

V. Phwong phap tam thire bac hai

- Gia tri nhé nhat: A2 + x > x

Déu “=" xdy ra khi va chi khi A=0

- Gi4 tri 16n nhat: -A? + x <x

Déu “=" xdy ra khi va chi khi A=0

Dung dang B.A? sau d6 dwa vao diéu kién dé danh gia



CHUYEN PE 2: BAI TOAN LIEN QUAN PEN HINH HQOC KHONG GIAN
2.1: Bai toan lién quan dén thé tich, dién tich xung quanh,..

- bay la m6t dang bai rat quen thudc va dugc nhleu trudng ra trong cau cubi dé thi gitra ki, cudi ki.
Vay nén néu mudn dugc diém 10 thi cic doc gia can phai ndm viing dang bai nay.

- Dang bai s& lién quan xung quanh dén hinh hop chir nhat, hinh lap phuong
Cong thue hay dung:
Dién tich xung quanh HHCN: Casy x h=2(a + b) x h (a 1a chiéu dai, b 1a chiéu rong, h 14 chiéu cao)
Dién tich toan phan HHCN: Sxq + 2S¢y = 2(a + b) x h + ab
Thé tich HHCN: V = abh
Dién tich xung quanh HLP: Sqsy x 4 =a x a x 4 (ala d§ dai mot canh cua hinh vuong)
Dién tich toan phan HLP: Sqsy X 6 =ax aXx 6
Thé tich HLP: a°
Bai Tap

Bai 1: Mot h‘mhqhép chit nhat c6 chiéu cao 8cm, dién tl'g:h xung quanh 1a 192cm?. Tinh céc kich
thudc caa day dé hinh hop chir nhat cé dién tich 16n nhat.

Loi giai

Goi chiéu dai va chiéu rong cua day lan luot la a va b (cm) (a, b > 0)
Tacd: Sxq=28@+b)=192=>a+b=12=>b=12-a
Ta co: V = 8ab nén V I16n nhat khi va chi khi ab 16n nhat.

= ab=a(12—a)=a’+12a=—(a—6)*>+36<36
= Maxab =36 =>V =288 cm®

Dau “=" xay ra khi va chi khi a = 6 => b = 6 => Day ctia hinh hop chir nhat 14 hinh vudng c6 canh la
6cm



Bai 2: Thiy Minh muon ché tao mot chiéc hop hinh hop chir nhat ¢6 thé tich 500cm?, chiéu cao la
2cm. Thay Minh dang tim kich thude day cia hop sao cho sur dung it vat liéu nhat. Hay gitp thay
Minh.

Loi giai
|
|
|
|
e e e
/ 2
// e
Ta co V =500 cm® va chiéu cao la 2cm
Goi chiéu rong cua day hop la a (cm) (a > 0)
D s, , A . 500 250
= Chicu dai cia ddy hop la —— = — (cm)
250 250

Stp = qu + ZSdé,y = 2(a + 7)2 +2a.2 =500+ 2a+ T

Ap dung bét dang thirc Co-si 2 s6 cho 2 s6 thuc duong 2a va % ta co:

2a+22>2 /2a.% = 205 => S, > 500 + 20V5
D4u “=" xdy ra khi va chi khi: 2a = % =>2a?=250=>a’>=125=>a=5V5

Vay chiéu rong ciia day 1a hop 1a 5v/5 cm va chiéu dai ctia day hop 1a % = 10/5 thi sir dung it vat

liéu nhét.

Bai 3: Thiy Duy mudn xay mot bé chira nudc co6 dang hinh hop chir nhat khong nip co thé tich bang
36m°. Py bé co dang hinh chit nhat v&i chiéu rong 1a x (m), chidu dai gap d6i chiéu rong. Thay Duy
mudn phan dién tich can x4y (bao gdm dién tich xung quanh va ddy bé) 1a nho nhat dé tiét kiém chi
phi thi x phai bang bao nhiéu?

Loi giai




Chiéu dai gap d6i chiéu rong => chiéu dai 13 2x (m)
Saay bé 1a: 2x.x = 2x? (MP)

18

-2 q X 1x. 36
Chiéu cao cta bé la: — == (m)
2x X

Suq bé la: 2(x + 2x). = = == (?)

A A 108 54 54
ScananIaIqu'i'Sdéy:ZXZ+T:2X2+;+;

Ap dung bét dang C6-si 3 s6 cho 2x%; 5x—4; 5x—4 (vix>0)

54 54 3 54 54
2X2+7+7 >3 ’2X2.7.¥:54

Déu “=" xay ra khi va chi khi 2x? = 2 =>x =3

Vay dién tich can son nho nhat khi x =3

Bai 4: Gia dinh chi Huyén mudn xay mot céi bé chira nuéc nho & goc vudn dé chu dong tudi rau, bé
co dang hinh hop chir nhat véi mat day MNPQ 1a hinh vudng (hinh v€). Hay tim d¢ dai canh MN cua
mat day va chiéu cao AM cua bé sao cho tong dién tich cac mat Iam bé (bao gom 4 mat xung quanh

va mot mat day) 1a nho nhat, biét rang thé tich caa bé 1a 4m?.

Loi giai

Goi d6 dai canh day MN cuia bé 1a x (m) (x > 0)
Goi do dai chiéu cao AM cua bé lay (m) (y > 0)
4
2

V:4(m3):>xzy:4:>y:—

X
Tong dién tich cac mat cua bé boi la: S = 4xy + x% = X% + 1x—6 (m?)

Céch 1:

—4:(X—2)2+4(XT_2)2+12212

4x?% + 16

16
S=x+—==x—4x+4+

Dau “=" xay ra khi va chi khi: (x -2)2=0=>x=2=>y=1



Cach 2:

16
S=x2+2=x24 248
X X X

Ap dung bat ding C6-si 3 s6 cho x; g; g (Vix>0)

8 8 3 8
X+2+2>3"x2.2.2=212
X X X

k2

Al e 2 . )\ 2 : _8_ — —_ —
Dau =”xayrakh1vach1kh1x2—;—>X—2—>y—l

Vay dé tong dién tich cac mat cua bé nho nhit thi do dai canh mit day va chiéu cao cua bé lan luot 13
2mvalm

Bai 5: Mot chiéc hop khdng nip duoc 1am tir mot manh bia theo hinh v&. Hop co day 1a mot hinh
vudng canh x (cm), chieu cao h (cm) va thé tich la 500cm®. Tinh d6 dai canh hinh vudng x sao cho
chiéc hop lam ra ton it bia nhat.

Loi giai

Taco V =500 cm® =>x.x.h=500=>h = 5%20 (cm)

T S 2000 1000 , 1000
Dién tich dé 1am hop 13: S = Sxq + Saay = 4xh + X2 == +x?2=— + —+Xx?
A %, 2 A i A 1000 1000 . -
Ap dung bat dang C6-si 3 so cho x?; — (vix>0)
1000 , 1000 3 1000 1000
— t—+x*=3 /xz.—.—: 300

X X X X

L e .« 111 1000
Dau “= Xayrakhlvachlkhl.T =x?=>x=10

Vay do dai hinh vudng 14 10 thi chiéc hop lam ra ton it bia nhat

Bai 6: Xét cac hinh hop chir nhat c6 thé tich 27cm® ma déy 1a hinh vudng canh a (cm) va chiéu cao h
(cm). Tim hinh hop c6 dién tich toan phan nho nhat.

Loi gidi

2

TacoV=27(cm®)=>aah=27=>h==

7
a?

10



54

Dién tich toan phan ctia hdp 1a: Sxq + 2Saay = 4a.h + 232 = % + 23’ = %4 t—+ 2a®

Ap dung bit ding Co-si 3 s6 cho 2a%; %4; %4 (vix>0)

Ed +5—4+2a2233f2a2.5—4.5—4: 18
a a a a

Du “=" xay ra khi va chi khi: 2a% == =>a =3

Vay hinh hop nho nhét can tim 14 hinh lap phuong c6 kich thuéc 3 cm

Bai 7: CO Lan muén thiét ké mot bé ca bang kinh khong c6 nap vei the tich 72dm? va chiéu cao 1a 3
dm, chieu dai x (dm), chieu rong y (dm). Mot vach ngén (la mét kinh) & gitta, chia bé ca thanh hai
ngan nhu hinh v&. Tinh X, y dé€ bé ca ton it nguyén liéu nhat (tinh ca tam kinh & gita), coi bé day cac

tam kinh nhu nhau va khong anh hudng dén thé tich cia bé.

Loi giai

Ta c6 thé tich cua bé 1a 72 dm® => 3xy = 72 => xy = 24
S bé ca 1a: 6x + 9y + Xy = 6x + 9y + 24

Ap dung bét dang thac Co-si 2 s6 cho 6x; 9y (x, y > 0)

6x + 9y >2,/6x.9y = 2,/54xy =72 =>S>72+24=96
D4u “=" xay ra khi va chi khi: xy = 24 va 6x = 9y

= Xx=6vay=4

Vay x = 6 va y = 4 thi thoa min dé bai

Bai 8: Cho hinh ling try dimg ABCD.A'B'C'D’ ¢6 déy la hinh thoi. Biét thé tich la 1280cm? va chiéu
cao 1a 20 cm. Tinh gia tri nho nhat cua dién tich xung quanh.

Loi gidi

11



Ta dat AC =2x; BD =2y (x,y>0)

Sasy ABCD la: S = ~. 2x. 2y = 2xy (cm?)

Tacd V =S.h=>1280=S.20 =>S = 64 (cm?)

= 2Xy =64 =>xy =32

Sq 12: 4.20.AB = 80AB

Dé Sxq dat gia tri nho nhat thi AB phai nho nhat

Goi O 1a giao diém cua hai dudng chéo AC va BD. Tac6 AC L BD tai O

Xét AOAB vuong tai O co:

AB? = OA? + OB = 2 + Y2

Ap dung bét dang thac C6-si cho 2 s6 X% y? (Vi x, y > 0)

X2 +y?>2.[x2y? = 2xy = 2.32 = 64

= AB?>64=>AB>38

Déu “=" x4y ra khi va chi khi x = y => ABCD I hinh vudng

Min Sxq 1a: 4.20.8 = 640 (cm?)

Bai 9: Cong ty bac Vi san xuat thing g mudn thiét ké sé Iugng 16m thing dung hang hoa bén trong,
dang hinh lang tru t& gidc déu khéng nap véi thé tich 1a 62,5dm?. Bé tiét kiém vat liéu lam thang,

ngudi thi cong can thiét ké thiing sao cho tong dién tich xung quanh va dién tich mét day 1a nho
nhat. Hoi dién tich co6 gia tri nho nhat bang bao nhiéu?

Loi giai

12



Goi do dai canh day cua hinh lang tru la x (dm)(x > 0).

62,5

TacdV =625=>xxh=625 >h-—(dm)

3 - ’ \ 250 125 125
Sxq hinh ling try dtmg 1a: 4xh + x> = ==+ X2 = —+ x?

Ap dung bét dang C6-si 3 s6 cho x%; %5 2 (vix>0)

125 125 125
+ 1254 2 >3 x2 — =
X X X X

=75

Dau ‘=" xay ra khi va chi khi x? %5 =>x=5

Vay dién tich gd nho nhat dé san xuat thing 1a 75dm? khi d6 dai canh day 1a 5dm

Bai 10: Gia dinh bac Hoa muon xay mdt ho chira nuée dang hinh hop chit nhat khong nap c6 the tich
bang 400m?®. Day bé 1a hinh chir nhat ¢6 chiéu dai gap bon lan chi€u rong. Gia thué nhan cong xay bé
l1a 500.000 dong/m (bao gom ca di¢n tich tuong va day be) Hoi chi phi thué nhan cong thip nhat ma

bac Hoa phai tra dé xay ho chira nudc 13 bao nhiéu triéu dong?

Loi giai

Goi chiéu rong cua day bé 1a x (m)(x > 0)
Goi chiéu cao ctia hinh hop chit nhat 13 y (m)(y > 0)
Chiéu dai cta bé 1a: 4x (m)

0

Tacé V =400 => 4xy = 400 => xy =100 >y—10

Scin xay la: qu + Sday 2(X + 4X) y+ 4X2 - 4X + 10 4X2 + 1000
Céch 1:
Ta co: 4x2 + 2222 = (4x2 + 100) + @ 100

Ap dung bat dang thirc C6-si cho 2 s 4x%; 100 (Vi x > 0)

1000 1000 1000

(4x% + 100) + —— — 100 > 2v/4x2.100 + — — 100 = 40x + — — 100

13



= Scinxay > 40x + 1°°°— 100>2 /40 1999 _ 100 =300

Déu “=" xay ra khi va chi khi: 4x% = 100 va 40x = 222

= X =5thi Min Scénxéy =300

Vay chi phi thap nhat thué nhan cong 1a: 300.500000 = 150000000 dong = 150 triéu ddng

Céch 2:
Taco: 4x2 + 220 = 42 + 3204, 30
X X
Ap dung bét dang C6-si 3 s6 cho 4x%; 52—0 500 (vix>0)

4y + 500 500>3,42500 500 _ a0
X X X

Déu “=" xdy ra khi va chi khi: 4x? = 22 =>x = 5
Vay chi phi thap nhét thué nhan cong 1a: 300.500000 = 150000000 dong = 150 triéu dong
Bai 11: Mot doi thg qén xay mot bé chira 108m? nuc ¢6 dang hinh hop chix nhat vei day 1a hinh
vudng va khong co nap. Hoi chiéu dai canh day va chiéu cao cua long be bang bao nhiéu dé so vién
gach dung xay bé 1 it nhat? Biét thanh bé va day bé déu dugc xay bang gach, d6 day cua thanh bé va
day 1a nhu nhau, cac vién gach c6 kich thude nhu nhau va sé vién gach trén don vi dién tich 1a bang
nhau.

Loi giai
Goi do dai day cua hinh hop chit nhat la x (m)(x > 0)
Goi chiéu cao ctia hinh hop chit nhat 1a h (m)(h > 0)

108

TacoV =108 m®=>x.xh=108=>h==— — (m)

Sipkhong nap la: 4xh + x? = 4)3;—2 + X% = % +=— 6+ x2
un At dang Co-si 3 sb ¢ 0X5, — Vi X >
Ap dung b4 d3 g Co-si 3 ho x2- 216 | 216 0

216 | 216 216 216
—+—=—+X >3/ 2, =108
X X X

. . i 216
Dau“=”xayrakhlvach1kh1:x2:7:>X:6=>h:3

Vay do dai ddy 1a 6m va chiéu cao 1a 3m cua long bé thi sb vién gach ding xdy bé 1a it nhat

14



Bai 12: Ong Bic mudn xay mot bé chira nuéc dang hinh hop chir nhat, day bé hinh vudng, thé tich
beé 13,5 m®. Gid tién mua gach de lat mat day va mt xung quanh beé 1a 100000 dong/m?. Hoi 6ng Bac
nén xay bé c6 canh day 1a bao nhiéu dé chi phi mua gach la it nhat?

Loi giai
Goi canh cua day bé 1a x (m)(x > 0)
Goi chiéu cao cua bé la'y (m)(y > 0)
TacoV =135m =>xxy =135 =>y= -2 (m)

Po6i 100000 dong = 100 nghin dong

S tién lat gach day bé la: 100.x? = 100x? (nghin d6ng)

S6 tién lat 4 mat xung quanh cua bé la: 100.4xy = 100.4x. ﬁ S‘ﬂ (nghin dong)

Tong s tién lat gach 1a: 100x% + 54% (nghin dong)

5400 2700 + 2700

X

Ta co: 100x? + == = 100x? + =—

Ap dung bét dang C6-si 3 s6 cho 100x?; Zlﬂ 2790 (Vix>0)

100¢ + 720+ 2720 310022, 722 2720 - 2700

2 _ 2700

Déu “=" xdy ra khi va chi khi 100x? = =>x=3

Vay dng Bic nén xay bé cd canh day 1a 3 m dé chi phi mua gach 1a it nhat.

Bai 13: Mot gia dinh mudn céi tao ao nudc ¢6 dang hinh hop chix nhat nhé thanh hd nuc I6n hon.
Ho du dinh x&y ho mai cé dang hinh hop chir nhat véi chiéu dai gap hai lan chiéu rong va nguoi ta
tinh duoc cd thé tich bang 52599 mé, Theo thi truong xay dung, gia tién xay dung binh quan 1a
350000 dong/m? (bao gom Ca déy va thanh hd). Héi chi phi thap nhat ma gia dinh d6 phai tra dé xay
dung ho nudce trén la bao nhiéu tien?

Loi gidi
Goi chiéu rong cua hinh chit nhat day hd 1a x (m)(x > 0)
Goi chiéu cao cua hd la'y (m)(y > 0)

Chiéu dai caa hinh chir nhat 1a 2x (m)

62500 31250

62500
- ==vVv=
y 3x2

TacoV =

mé => 2x.X.y =

S can xay dung 13 Scinxay = 2X2 + 2(2X + X)y = 2% + 6xy = 2x2 + 2%
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62500 62500

Scinxay = 2X% + ——— = (2x? + 1250) + ——— — 1250

Ap dung bét dang thirc Co-si cho 2 s6 2x2; 1250 (Vi x > 0)

62500

(2x2 + 1250) + £22%° _ 1250 > 2¢/2x2. 1250 +

= Secinxay > 100X + 62i°° —1250>2 / 100x. 2% _ 1250 = 3750

= Min Scén xay = 3750

62500 62500

— 1250 = 100x + —— — 1250

Vay chi phi thip nhit ma gia dinh d6 phai tra d& xdy dung 1a: 350000.3750 = 1312500000 dbng

Bai 14: Tir mot tim ton hinh chir nhat c6 chiéu rong 20cm, chiéu dai 60cm, ngudi ta ché tao thanh
mat xung quanh ctia mot chiéc hop c6 dang hinh hop chir nhat sao cho chiéu rong ciia tam tén bang
chiéu cao cua chiéc hop. Thé tich 16n nhat c6 thé caa chiéc hop l1a bao nhiéu?

Loi giai
60
20
Goi chiéu rong caa day hop 1a x (cm)(x>0)
Chiéu dai ctua day hop 1a 30 — x (cm)
Khi d6: V =x.(30 —x).20 (cm®)
Ap dung bét dang thac phu: ab <@y cho xva 30 —x (Vix>0)

V <2052 = 4500

Dau “=” xay ra khi va chi khi: x =30 —x =>x =15

Vay thé tich 16n nhat cua chiéc hop 1a 4500 cm?

Bai 15: Mot hoc sinh dugc giao thiét ké mot cai hop dang hinh hop chit nhat thoa man: Tong cia
chiéu dai va chiéu rong bang 12cm, tong cua chiéu rong va chiéu cao la 24cm. Gido vién yéu cau hoc

sinh ay thiét ké sao cho thé tich cai hop lon nhat, gia tri 16n nhat iy bang bao nhiéu?

Loi giai
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Goi chiéu rong la: x (cm)(0 < x < 12)
Chiéu dai la: 12 — x (cm)
Chiéu cao la: 24 — x (cm)

Vehiée hop 122 X(12 — X)(24 — X) (cm®)

1
3-1)(2-+3)

Taco:V=x(12-X)(24-X) = X(V3-1)(2-V3)(12 - x)(24 - x)

Ap dung bt dang thirc phu C6-si 3 s6 cho x; (V3 - 1) (12 - X); (2 -3 )(24 —x) (Vix > 0)

1 x+ (3-1)(12 - x) +(2 - V3)(24 — x) 3 1 36 — 123 3_
Vegam | 3 | <Ga—m 5] =seavs

Déu “=" xay ra khi va chi khi: x = (v3- 1) (12-x) = (2-V3)(24 - x) =>x=12-4/3

Vay Vinax = 384v/3 khix =12 -4V3

Bai 16: V6i tim nhom hinh chix nhat ¢6 kich thuéc 5dm, 8dm (bé day khong dang ké). Nguoi ta
phéan chia tam nhom nhu hinh v€ va cat bé mot phan (phan to tam la phan bi cat bo) dé gap lai dugc

mot cai hinh hop chit nhat ¢ nap (xem hinh v& bén). Tim x (dm) dé thé tich chira ctia khdi hop chir
nhat la Ién nhat.

Loi giai
= V =x(5-2x)(4 —Xx)

Ap dung bat dang thac phu Co-si 3 s6 cho x; (5 — 2x); (4 — x) (Vi x > 0)

V = X(5 - 2X)(4 — X) = 2.3X(5 — 2X)(4 - x) < 7. ()3 = 9 (did)

Dau “=" xay ra khi va chi khi: 3x=5-2x=4-x=>x=1

Vay x = 1 thi thé tich chira cua khdi hop chir nhat 12 16n nhat
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Bai 17: Mot miéng bia hinh vudng ABCD c6 canh 6dm. O mdi géc cuia hinh vudng nguoi ta cit di
mét hinh vuéng nho canh X roi gap bia dé dugc mot hinh hop chir nhat (khéng c6 nap). Tinh canh x
cua hinh vuéng nho dé hop cd thé tich Ion nhat.

Loi giai

[

D c
Goi canh hinh vuéng nho 1a x (dm)(x > 0)
Taco: V = x(6 — 2xX)? = 4x(3 — x)?
= g = 2X(3-X)(3—X)
Ba s6 nguyén duong 2x, 3 — X, 3 — X ¢ tong khong d6i bang 6 nén tich cua ching Ién nhat khi:
2Xx=3-X=3-x=>x=1
= V=1(6-2.1)2= 16 (dm?)
Vay canh caa hinh vudng nhé bang 1dm thi hop c6 thé tich 16n nhat
Bai 18: Goi X, v, z 1a chiéu dai, chiéu rong va chiéu cao caa thing gidy dang hinh hop chir nhat

khong c6 nap trén (hinh v&). S Ia tong dién tich xung quanh va dy con lai. Trong céc thiing c6 cling
dién tich S, tim tong x + y + z theo S cua chiéc thung co thé tich 16n nhat.(Cac doc gia tu lam)

Loi giai
Ta co: S = Xy + 2xz + 2yX

Ap dung bat dang thirc phu C6-si 3 s6 cho xy; 2xz; 2yz

3
Xy + 2xz + 2yx = 33/4x2y 277 => 32 9.4x%yP7 => (3) = 4Py = AV
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Dau “=” xay ra khi va chi khi: xy = 2xz = 2yz =>x=y=2z= \E

= X+y+z:§_ g:#

Bai 19: Gia dinh nha ban An muén Iam bé c& canh ¢ dang hinh hop chix nhat khéng nap, day 1a
hinh chit nhat c6 chiéu dai gap doi chiéu rong va cd thé tich bang 1m?. Biét rang chi phi dé lam mat
day 1a 500000 dong/m? va dit gap doi chi phi lam cic mit xung quanh. Em hiy tinh xem, gia dinh
ban An can chi ti thiéu bao nhiéu tién dé 1am bé ca noi trén (két qua lam tron dén hang nghin)? (Cac
doc gia ty lam)

Bai 20: Mot xuong san xuat nhiing thing bang k&m hinh hop chix nhat khdng c6 nap va c6 cac kich
thuéc X, y, z (dm). Bict ti so hai canh ddy 1a x : y =1 : 3 the tich cua hop bang 18 lit. De ton it vat
liéu nhat thi kich thudc cua thung la bao nhiéu? (Cac doc gia tu lam)

Bai 21: Ong Huy mudn xay mot bé chira nuée dang hinh hop chit nhat, phan nap 6 c6 dién tich bang
20% dién tich cua day bé. Biét day bé [a mot hinh chix Nhat c¢d chiéu dai gap déi chiéu rong, biét bé
c6 thé chira téi da 10m nudc va 1a 500000 dong/m . Sé tién tra it nhat cho nhan cong ma ong phai tra
14 bao nhiéu? (Cac doc gai ty lam)

Bai 22: Ong An muén xay mot cai bé chira nudc 16n dang khdi hop chir nhat khong nap véi thé tich
288m°. Pay bé Ia hinh chir nhat c6 chiéu dai gap doi chiéu rong, gia thué nhan cong dé xay bé 1a
500000 dong/m?. Néu dng An biét xac dinh cac kich thudc caa bé hop Ii thi chi phi thué nhan cong
s& thap nhat. Hoi dng An tra chi phi thdp nhat dé xay dung bé do 13 bao nhiéu? (Cac doc gia tu 1am)

Bai 23: Tir hinh vudng c6 canh bang 60 cm ban Chau gét bo cac tam giac vudng can tao thanh hinh
t6 ddm nhu hinh V&. Sau d6 ban Chau gép thanh hop dé do c6 dang hinh hop chir nhat khong nap.
Tim x dé thé tich cua khoi hop I6n nhat. (Cac doc gia tu lam)

{ % _a D

N«

B P o

Bai 24: Tir mot hinh vudng canh bang 6, ban An cét bo cac tam giac vudng can tao thanh hinh t6
dam nhu hinh v&. Sau d6 ban An gap lai thanh hop qua c6 dang hinh hop chir nhat khdng c6 nap.
Tim x d€ khoi hop c6 thé tich 1on nhat. (Cac doc gia tu lam)

Bai 25: Cho mot tam nhdm hinh vudng canh 18 cm. Nguoi ta ¢it ¢ bon goc cia tim nhom dé bon
hinh vudng bang nhau, moi hinh vudng c6 canh bang x (cm), roi gap tam nhom lai nhu hinh v& duéi
day dé dugc mot cai hop khdng nap. Tim x d€ hop nhan dugc co thé tich lon nhat? (Cac doc gia tu
lam)
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Bai 26: Mot trang trai chin nudi du dinh xay dung mot ham biogas véi thé tich 12m?® dé chira chat
thai chan nuéi va tao khi sinh hoc. Dy kién ham chtra c6 dang hinh hop chix nhat c6 chiéu sau gap
rudi chiéu rong. Hay xac dinh céac kich thudc day (dai, rong) cia him biogas dé thi cong tiét kiem
nguyén vat liéu nhat (khong tinh dén bé day cua thanh bé) (Cac doc gia tu lam)

Bai 27: Ong Huy xay mot ho nudc dang khoi hop chix nhat khdng nap 6 thé tich 18m?, day ho Ia
mot hinh chir nhat cg') chieu d§1i gap ba lan chiéu rong. Gid thué nhén cong dé xay ho la 500000
dong/m?. Chi phi thap nhat dé xay ho la bao nhiéu? (Cac doc gia tu lam)

Bai 28: Mot nguol muén xay mot cai bé chtra nuéc, dang mot khbi op chir nhat khdng nap co thé
tich bang 288dm?. bay bé 1a hinh chix nhat cé chiéu dai gap dbi chiéu rong, gid thué nhan cong dé
xay bé 1a 500000 dong/m?. Néu ngudi d6 biét xac dinh cac kich thude caa bé hop |i thi chi phi thué
nhan cong s& thap nhat. Hoi nguoi d6 tra chi phi thap nhat dé thué nhan céng xay dung bé do 1a bao
nhiéu? (Cac doc gia tu lam)

Bai 29: Anh Minh muén  Xay dung mot hé ga khong co Nap day dang hinh hop chir nhét c6 thé tich
chira duoc 3200cm?, ti s gitra chiéu cao va chiéu rong cua hé ga bang 2. Xac dinh dién tich day cua
hd ga dé khi xay hé tiét kiem duoc nguyén vat lidu nhat. (Cac doc gia ty lam)

Bai 30: Ong Binh dit thg 1am mot bé ¢4, nguyén liéu bang kinh trong suét, khong co nap day dang
hinh hop chix nhat co thé tich chira duoc 220500cm® nuéc. Biét ti I¢ gitra chiéu cao va chiéu rong
cuia bé bang 3. Xac dinh dién tich day cua bé ca dé tiét kiem nguyén vt liéu nhat. (Cac doc gia tu
lam)

Bai 31: Nguoi ta mudn thiét ké mot bé ¢4 theo dang khoi lang tru tir giac déu, khong cé nap trén, 1am
bang kinh, thé tich 8m® . Gia mdi m? kinh 1a 600000 dong/m? . Goi t la so tién toi thiéu phai tra. Hay
tinh gié tri cua t. (Cac doc gia tu lam)

Bai 32: Ngudi ta can xay mot bé chira nude san xuét dang khéi hop chit nhat khdng nap cé thé tich
bang 200m®. P4y bé 1a hinh chit nhat cd chiéu dai gap doi chiéu rong. Chi phi dé xay bé 1a 300 nghin
ddng/m? (chi phi duoc tinh theo dién tich xay dung, bao gém dién tich day va dién tich xung quanh,
khéng tinh chiéu day caa day va dién tich xung quanh, khdng tinh chiéu day cia ddy va thanh bé).
Hay xac dinh chi phi thap nhat dé xay bé (lam tron dén don vi tridu dong). (Cac doc gia tu lam)

Bai 33: Ong An mudn xay mot bé nude dang hinh hop chix nhat c6 nip véi dung tich 3000 lit. Day
bé 12 mot hinh chit nhat c¢6 chiéu dai gap d6i chiéu rong. Gia thué nhan cong dé xay ho la 500000
ddng cho mdi mét vudng. Hoi chi phi thip nhit 6ng An can bo ra dé xay bé nudc la bao nhiéu? (Céac
doc gia tu lam)

Bai 34: Tir mot tim ton hinh chir nhat c¢6 kich thudce 40cm va 60cm ngudi ta cat bo bon hinh vudng

& bon goc dé 94p lai dugc mot cai hop khang nap. Dé thé tich hop do 16n nhat thi canh cua hinh
vubng cat bo xap xi bang bao nhiéu? (Cac doc gia tu lam)
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Bai 35: Mot hop dung Chocolate bang kim loai ¢6 hinh dang lic mé nip nhu hinh vé dudi day. Mot
phan tu thé tich phia trén cua hop duoc rai mot 1op bo sita ngot, phan con lai phia dudi chira day
chocolate nguyén chat. Véi kich thuéc nhu hinh v&, goi X = Xo 1a gié tri 1am cho hop kim loai c6 thé
tich 16n nhat, khi d6 thé tich chocolate nguyén chat c6 gié tri Vo bang bao nhiéu? (Cac doc gia tu
lam)

Bai 36: Mot béac thg go han 1am mat chiéc thung hop chix nhat khdng nap bang tén c6 thé tich 666,5
dm?®. Chiéc thung c6 day Ia hinh vudng canh x (dm), chiéu cao 1a h (dm) . Bé lam chiéc thing béac
tho phai cat mot miéng ton nhu hinh v&. Tim x dé bac thg go han st dung it nguyén liéu nhat (két
qua lam tron dén hang phan tram). (Cac doc gia ty lam)

Bai 37: Ong Hung dy dinh sir dung hét 6,5m” kinh dé lam mot bé ca bang kinh c6 dang hinh hop chir
nhat khong nap, chicu dai gap doi chi€u rong (cac moi ghép c6 kich thude khong dang k€). Be ca co
dung tich I6n nhat bang bao nhiéu (két qua lam tron dén hang phan tram)? (Cac doc gia tu lam)

Bai 38: Mot ngudi xdy nha xudng hinh hop chir nhat ¢6 dién tich mat san 1a 1152m? va chiéu cao ¢
dinh. Ngudi d6 xdy cac birc tuong xung quanh va bén trong dé ngan nha xudng thanh ba phong hinh
chir nhat ¢o kich thude nhu nhau (khong ké tran nhd). Vay can phai xay cac phong theo kich thudc
nao dé tiét kiém chi phi nhat (b6 qua do day cac btrc tuong). (Cac doc gia tu 1am)

Bai 39: Mot ngudi ban gao mudn dong mot thing ton dung gao ¢ thé tich khong doi bang 10 md,
thiing ton hinh hop chit nhat co day 1a hinh vudng, khéng nap. Trén thi truong, gia ton lam day thing
14 90 000 ddng/m? va gia ton lam thanh xung quanh thing 1a 40 000 dong/m?. Hoi ngudi ban gao do
can dong thung dung gao véi canh day bang bao nhiéu dé chi phi mua nguyén liéu 1a nho nhat?

Bai 40: Dé thiét ké mot chiéc bé ca hinh hop chir nhat khong nap c6 chiéu cao la 60 cm, thé tich 96

000 cm?®. Nguoi the diing loai kinh dé sir dung lam méit bén c6 gia thanh 70 000 VNB/m? va loai
kinh dé lam mit ddy c6 gia thanh 100 000 VND/m?. Tinh chi phi thap nhat dé hoan thanh bé ca.
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2.2: Bai toan lién quan dén cac hinh dic biét

- Bay la mot dang bai rat quen thugc, kho hon so voi hinh khong gian khac va duge nhleu trudng ra
trong cau cudi dé thi gitra ki, cudi ki. Vay nén néu mudn duogc diém 10 thi cac doc gia can phai nim
vitng dang bai nay.

- Dang bai s€ xoay quanh cac hinh nhu 1a hinh try, hinh cAu, hinh nén, hinh lang try, hinh chop,.......

Luu y: cac cong thuc s€ khong duoc nhac dén trong bai. Vi vay cac doc gid can phai nam virng dugc
cac loai cong thirc cia hinh

Bai Tap

Bai 1: Ban Nam lam mét cin nha d6 choi bang gd c6 phan mai 1a mot chop tir giac déu. Biét cac
canh bén caa mai nha ban Namdung cac thanh go c6 chiéu dai 16 cm. Ban Nam dy dinh ding giy
mau dé pha kin phan mai nha. Goi do dai canh day cua phan mai 1a 2x (cm). Hoi dién tich gidy mau
can str dung nhiéu nhat Ia bao nhiéu?

Loi giai

16 em

Ké SH LCD tai H suy ra H 1a trung diém cta CD => CH = HD = = = x (cm)(0 < x < 16)

Xét ASHD vuéng tai H:

SH=+SD? — HD? =V16% — x? =256 — x2

Sxq phin mai 1a: Sxq = 4xV256 — x2 = 4,/x2(256 — x2)

Ap dung bat dang thirc Co-si 2 s6 dang vVab < % cho x%; 256 — x? (Vi x> 0)

4./x2(256 — x?) < 4m =512 (cm?)
Dau “=" xay ra khi va chi kh1. x? =256 — x> =>x=8V2

Vay dién tich gidy mau can sir dung nhiéu nhat 1a 512 cm?

Bai 2: Cho hinh chop tam gidc déu S.ABC c6 cé4c canh bén déu béng 6 cm, d6 dai canh day la x
(cm). Tim x dé dién tich xung quanh cua hinh chép déu dé la 16n nhat.

Loi giai
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Goi M la trung diém ciia AB => SM 14 dudng trung doan ctia hinh chop S.ABC

, 2 2 xz 2 xz 1 1
Taco AB = AC = BC = x => SM2 = SB —(5) =6?-==>SM=2V4.62 — x7 = 3V144 — 2

3x 1

Sxq hinh chép la: 2. > V144 — %"\/144 — %% =2xV144 — x2

Ap dung bét dang thirc phy: ab <= 5 cho x va V144 — x2 (Vix>0)

2

> Sxq<272=54

Déu “=" xay ra khi va chi khi: x = V144 — x2=>x=6v2
Viy x = 6v/2 thi dién tich xung quang cta hinh chop déu 13 16n nhét
Bai 3: Mot cira hang xdng dau dinh [am mot bé du trit xdng hinh tru c6 thé tich 1a 25m® bing thép.
D¢ dién tich thép can dung ton it nhat thi ctra hang nén lam bon c6 chi€u cao la bao nhiéu mét (lam
tron két qua dén chir s6 thap phan thur hai)?

Loi giai
Pé dién tich thép can dung tén it nhét thi dién tich toan phan ctia bon phai nho nhét

TacoV =nR?*h=>h=—2
TR

Stp = 27R? + 27Rh = 2n(R2 + Rh) = 2n(R2 + R#) 27[(R2 HR) 27[(R2 + _)

2mR

v v 5 2.
Laico: —.— = = — khong doi
2mR "2nR  4m2R2  4m?2 g

= Sy nho nhit khi (R? + - + —) nho nhél
2mR 2mR

= RZZ%:>V:2nR3=>nR2h:2nR3:>h:2R

Ma 27R3 = 25 => R®~ 3.98 = R = 1,58 = h = 3,16 (m)
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Vay dé dién tich thép ton it nhat thi cira hanh can 1am bdn ¢6 chiéu cao 1a 3,16m

Bai 4: Nguoi ta can 1am mot cai bon chira nuéc dang hinh try c6 thé tich 1000 lit bang inox dé chira
nudc, tinh ban kinh caa hinh tru d6 sao cho dién tich toan phan caa bon chira @6 la nho nhat.

Loi giai
D6i 1000 lit = 1 (m°)
Tacé:V=nR*h=1=>h=—
TR
Stp Cia bon 1a: 27R? + 27Rh = 27R? + 27IR.L2 =2nR2+ 2 =2nR2+ 1 41
TR R R R

Ap dung bat dang thac C6-si 3 s6 cho 2aR?; %; % (Vix>0)

2nR? + <+ >3%[2nR2. L 1= 33/2n
R R R

i

Déu “=" x4y ra khi va chi khi: 2zR? = % =>R =3\/Z

2T
Vay R =3\g thi dién tich toan phan caa bon chta 1a nho nhat

Bai 5: Trong budi tham quan da ngoai, mdi I6p khdi 9 duoc chuan bi mot manh bat hinh chit nhat
ABCD cung loai, cé chiéu dai 10m va chiéu rong 6m, véi M, N lan luot 1a trung diém caa AD, BC
(hinh 1).

A 10m

D Hinh 1

M3i 16p sir dung tim bat nhu trén dé dung thanh chiéc 1u c6 dang hinh ling tru dung tam giac (hinh
2); hai day hinh lang tru la hai tam giac can: AAMD va ABNC, véi d6 dai canh day cua hai tam giac
can nay 1a x (m). (Tam bat chi sir dung dé dung thanh hai mai 1&u, khdng trai thanh day 1&u). Tim x
dé thé tich khong gian trong I&u 14 16n nht.

Loi giai
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Ké MH vudng goc véi AD cia AAMD

Vi AAMD cén tai M => H I trung diém cia AD => HA = HD = 22 =2 (0 < x < 6)

2
MH = VAMZ — HD? = 32 — (%) =22=%

— y2 — .2
Saawp 1 JAD.MH = ~x. V362 x :mi 2 )

V lang tru 1&; Saamn.MN = 10, 236 =% =236 — x2 (M%)

DitA==2xV36 — x2=>Al= §x2(36 — X3

(a+b)

Ap dung bét dang thac phu: ab <=~ cho x? va 36 — x? (Vi x > 0)

D4u “=" xay ra khi va chi khi: x? = 36 — x2 => x = 32
Vay x = 3v/2 thi thé tich khéng gian trong lau 1 1on nhat
Bai 6: Mot miéng ton phang hinh vudng véi kich thuéc a cm, ngudi ta ¢t di ¢ bén goc bon hinh
vudng cd canh bang x cm de uon thanh mot hinh hop chix nhat khdng c¢6 nap. Phai cat nhu the nao dé
hinh hop chir nhat co thé tich I16n nhat?
Loi giai
Ciéu cao 1a x (cm)(x > 0)
Chiéu dai canh ciia miéng ton sau khi cit 1a a — 2x (cm)
Thé tich cia hinh hop la: V = x(a — 2x)(a — 2X) = 7.4x(a — 2x)(a — 2X)
Ap dung bat dang thic phu Co-si 3 s6 cho 4x; (a — 2x); (a — 2x) (Vix > 0)

4x+a—2x+a—2x)3 _ 8a?
3 27

4x(a—2x)(a—2x) < (
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8a? _ 2a?

= V<

1

4" 27 27
A 9 2 S ” - —_ —a
Dau “=" xdy ra khi va chi: 4x=a—2x—a—2x—>x—g

Bai 7: Cat mot miéng gidy hinh vudng c6 canh bang 20cm, & mdi goc cét di mot hinh vudng nho
canh x (cm). Tim x dé hinh chop tir giac déu cé thé tich Ion nhat.

Loi giai
Tac6: OA =20 =10 (cm) => AM = OA— OM = 10 — x; MN = 20M = 2x (0 < X < 10)
Saiy ctia hinh chp S.MNPQ 1a: Sqsy = 2.MN? =~ (2X)? = 2x

Ta lai cO: SM? = SA? + SM?

= h=S0=SM=OM =542 + AM% - OM =,/10% + (10 — x)? —x=+/200 - 20x
V ctia hinh chop S.MNPQ Ia: V = §.2x2\/200 ~ 20x
> V2 = 54200 — 20X) = — .5X.5x.5x.5X(200 — 20X)

cho 5x; 5x; 5x; 5x; 200 — 20x

a+b+c+d+e)5

Ap dung bét dang thac phu C6-si 5 s6 dang: abede < (

5X + 5% + 5x + 5% + 200 — 20x)5_ 405

5x.5%.5%5%(200 — 2x) < -

2 V< X

— 9,54’

218,10 51210
40° ===V

Dau “=" xay ra khi va chi khi 5x = 200 — 20x =>x = 8
Vay x = 8 thi hinh chop tr gidc déu c6 thé tich 16n nhét

Luwu y: Bai nay s¢ it xuét hién trong cac dé thi, dé kiém tra vi chirng minh bat dang thic phy Co-si 5
s rat dai va lau.

Bai 8: V&i mot tAm ton hinh tron co ban kinh R = 6 cm. Ngudi ta mudn 1am mét cai phéu bang cach

cit mot phan (dang hinh quat) cta hinh tron nhu hinh bén duoi. Thé tich 16n nhét ciia hinh non ¢6
duogc khi nguoi ta cit cung tron ciia hinh quat ¢ chidu dai 1a bao nhiéu?
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(44

Loi giai
Goi chiéu dai cung tron dugc ghép tao thanh hinh nén 1a x (cm)(x > 0)

= Duong tron day cua hinh nén c¢6 df dai la x (cm)
= Ban kinh R cua hinh trong s€ tr¢ thanh dudng sinh cta hinh non

Goi ban kinh day 1a r (cm)(r > 0)

X
S 2mr=X=>r=-—
2m

A N N x2
Chiéu cao cua hinh nén la; h=vVR?2 — r2 = /RZ —
TC

xZ

R2 — X2

X,y ) N P \ 1 T
Thé tich cta hinh non 1a: V = -mr*h = =, —.
3 3" 412 42

2 2
, X X

Taco: VP=——.—. —(R? — =

9 '4m2’ 4m?’ 412 412

x%  x? x?

. , ” , 4
Ap dung bat dang thirc phu C6-si 5 s6 dang: abed < (W) cho: =; — (R?> — =

4m2’ 4m?’ 4m?’ 4m2
2 2 2 2 4
x x x 2 X
2 2 2 2 AT ST -= 8
x x x 2 _ X < 4—112+4-112+4112+R 4m2 :R_
4m2’ 4m2" 4m?’ 4m2’ — 4 27
2 p8
m“ R
> Vi< B
9 27

Déu “= xdy ra khi v chi khi 2 = R? => x = 4/

Vay cung tron ctia hinh quat dai 4v/6m thi thé tich cta hinh nén 13 16n nhat

Bai 9: Mot xudng san xuat Binh Minh trén canh AB cua tim thép hinh vudng ABCD c¢6 canh 30cm,
ngudi ta lay hai diém E, G sao cho AE = GB = x (cm). Gap hinh vudng theo hai canh EF va GH sao
cho canh AD triing canh BC nhu hinh v& tao thanh hinh ling try dung khuyét ddy. Tim x dé thé tich
lang tru I6n nhat.
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30 cm

Loi giai
Taco: EG =30 - 2x (cm)
Ké duong cao AK ctia AAGE => K 14 trung diém GE => KE = GE : 2 = 15 — x (cm)

TacéAE>KE=>x>15—x=>x>175

Ta dé dang tinh duoc AK =+/30x — 225

Sasy AGE Ia: (15 — x) v30x — 225

V lang tru la: 30(15 — X) V30x — 225 = 10v15.3.4/2x — 15.4/15 — x.4/15 — «x

Ap dung bét dang thac C6-si 3 s6 cho (2x — 15); (15 — X); (15 — X)

33/ (2x — 15)(15 — x)(15 — x) <2x-15+15-x+15-x=15

= (2x—15)(15 - x)(15 - x) <5° =>,/(2x — 15)(15 — x)(15 — x) <5V5
= V< 10v/15.3.5v5 = 750V3

Dau “=" xay ra khi va chi khi: 2x — 15 =15 - x=>x = 10
Vay x = 10 thi thé tich lang tru 16n nhat
Bai 10: Cho hinh tru c6 ban kinh day 9 cm va chiéu cao 24 cm (nhu hinh v& bén). Biét AB va CD Ia

hai duong sinh sao cho 2AOC = 128°Piém K trén CD sao cho CK =4 cm. Mot con kién bo tir B dén
K. Tinh d¢ dai ngan nhat ma kién phai bo (lam tron két qua dén cm).

Loi giai

Goi ban kinh hinh try 1a R. D¢ dai cua cung nhé AC la:

| = mRn _ 327
180 5

(cm)
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B

Cit mat xung quanh caa hinh try theo duong sinh AB rdi trai phang ra ta dwoc mot hinh chit nhat (
hinh bén)

BK trén mat xung quanh cta hinh tru c6 dang cong nhung sau khi trai phang ra ta duoc doan thiang
BK.

Xét AHBK vudng tai H ta co:
BK? = BH? + HK?

32T

= BK= |202+ (T)zzzscm

Vay d6 dai ngan nhat ma kién phai bo khoang 28cm
Bai 11: Mot ngudi c6 mot dai duy bang dai 130 cm, ngudi d6 can boc dai duy bang d6 d6 quanh mot

hop qua hinh try. Khi boc qua, nguoi nay diing 10 cm cua dai duy bing dé thét no 6 trén ndp hop (
nhu hinh v& minh hoa).Hoi dai duy bang c6 thé boc dugc hop qua co thé tich Ion nhat la bao nhiéu?

\ —
bt

Loi gidi
Goi ban kinh day cta hinh try 1a x (cm)(x > 0)
Goi chiéu cao cua hinh try 1a h (cm)(h > 0)
Goi chiéu dai dai ruy bang can boc quanh hinh try 1a L (cm)(L > 0)
Do dai dai ruy bang can boc quanh hinh try 1a: L = 130 — 10 = 120 (cm)
= L =2(4x+2h) =>h=30-2x
V hinh tru 1a: ir?h = mx3(30 — 2x) = m.x.X.(30 — 2X)

Ap dung bat dang thire phu C6-si 3 s6 cho x; x; 30 — 2x (Vi x > 0)

3
xx.(30 - 2x) < (“E =) = 1000
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=> V <1000m

Déu “=" xay ra khi va chi khi: x = 30 — 2x => x = 10 (cm)

Vay dai ruy bing c¢6 thé boc duge hop qua co thé tich 16n nhét 1a 1000 cm®

Bai 12: Cho hinh non tron xoay (N) c6 dinh S va ddy la hinh tron tdm O ban kinh r nam trén mat
phang (P), dudng cao SO = h. Di€m O' thay d6i trén doan SO sao cho SO'=x (0 <x < h). Hinh try
tron xoay (T) c6 day thir nhat Ia hinh trQn tam O ban kinh r' (0 <r'<r) nam trén mat phang (P), day
tha hai 1a hinh tron tdm O' ban kinh r' nam trén mat phang (Q), (Q) vuéng géc véi SO tai O' (duong
tron ddy thir hai cua (T) la giao tuyen cua (Q) voi mat xung quanh cua (N)). Hay xac dinh gia tri cua
x dé thé tich phan khéng gian nam phia trong (N) nhung phia ngoai cua (T) dat gia tri nho nhat.

Loi giai

(Piém A va B nam trén (O))
Theo dinh Iy Thales ta co: % = r;’ (0O<x<h)
V hinh try : V = 1r%(h - x) = 1825 (h - x) (dvdtt)

Vi thé tich khdi non khong d6i nén dé phan thé tich khong ndm phia trong (N) nhung phia ngoai (T)
dat gia tri nho nhét thi thé tich hinh try 13 16n nhit

V=l (h-x) =l (h - x) = 542 E(h- )

Ap dung bét ding thiee phu Co-si 3 s cho g ; g; (h—x)

Xin 3 3
f E( )< +E+ - X :h_
2°2 3 27
h3 _ 4mr?n
> vk
hZz ' 27 27

X oo Do 2
Dau “= XayrakhlvachlkhlzEZh—X:>X:§h

Vay x = gh thi thé tich phan khdng gian nim phia trong (N) nhung phia ngoai cua (T) dat gia tri nho
nhat.
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Bai 13: Khi san xuit hop mi tom, cac nha san xuit luén dé mot khoang tréng & dudi day hop dé
nude chay xubng dudi va ngam vao vat mi, gidp mi chin. Hinh vé& dudi md ta cau tric caa mot hop
mi tém (hinh vé chi mang tinh chat minh hoa). Vit mi tdm c6 hinh mot khdi try, hop mi tdm c6 dang
hinh nén cut duoc cit ra bai hinh ndn ¢d chiéu cao 9 cm va ban kinh day 6 cm. Nha san xuét dang
tim cach dé sao cho Vit mi tdm c6 thé tich Ién nhat trong hop véi muc dich thu hat khach hang. Tim
thé tich I6n nhat do?

= >

Loi gidi

Ta c6 mat cit qua truc hinh nén nhu hinh v€ trén
Goi chiéu cao cta hinh try 1a h (h > 0)(cm)
Goi ban kinh day cua hinh tru la r (r > 0)(cm)

Al 9

Taco: ASAl = ASATT => 2= L => 2 =0=>h=9 2

Sir Al 9—-h
V khdi tru lé:Vzn.rz.h:Tt.rz.(9 - 3—r) :n(—ﬁ + 9r2)
2 2
. 3 373 3 3
Ta co: (—% + 9r2) = (% — 9r2) =-(r’—8r +16)Cr +3) =-(r - 4)2(5r +3) + 48
~ 3 3
V|r>0:>5r>0:>5r+3>0
D -(r— 4G +3) <0=>-(r — 4)%Cr +3) + 48 <48
Dau “=" xay ra khi va chikhi:r—4=0=>r=4=>h=3

Vmax = T[423 =481 (Cm3)

Vay thé tich 16n nhat 1a 48w cm®
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Bai 14: Cong ty mi pham chuan bi ra moét mau san phim dudng da méi mang tén Ngoc Trai vai thiét
ké 12 mot khdi cau nhu vién ngoc trai khong 16, bén trong 1a mot khdi tru nam trong nira khéi cau dé
dung kem dudng, nhu hinh v& (hinh anh chi mang tinh chat minh hoa). Theo duy kién, nha san xuét
c6 dy dinh dé khdi cau c6 ban kinh 1a R = 3v/3 cm. Tim thé tich 16n nhat cua khéi tru dung kem dé
thé tich thuc ghi trén bia hop Ia 16n nhit (véi muc dich thu hut khach hang).

Loi giai

Goi chiéu cao hinh tru 1a h (h > 0)(cm)

Goi ban kinh day hinh tru la r (r > 0)(cm)

Theo pytago ta cd: r2 + h? = R? =27 =>r2 =27 — h?

V hinh tru 1a: V = nr’h = m(27 — h?)h

Tacd: (27 —h®)h = -h® + 27h = -(h® — 27h) = -(h? — 6h + 9)(h + 6) + 54 = -(h — 3)?(h + 6) + 54
Vih>0=>h+6>0

= -(h—23)%(h+6)+54 <54

Dau “=" xay ra khi va chi khi: h—3=0=>h=3=>r=3V2

Vinax = T.(3vZ) .3 = 54m

Vay thé tich 16n nhat cua khdi tru dung kem dé thé tich thyc ghi trén bia hop 1a 54w cm?®

Bai 15: Trén mot manh dat hinh vudng c6 dién tich 81m? nguoi ta dao mot cai ao nu@i c? hinh tru c6
2 day 1a hinh tron (nhu hinh v€&) sao cho tdm cua hinh tron trung véi tm cia manh dat. O gitra mép

a0 va mép manh dit nguoi ta dé lai mot khoang dat tréng dé di lai, biét khoang cach giira mép ao va
mép manh dat la x mét. Bict chiéu s&u cua ao ciing la x mét. Tim thé tich l6n nhat ao c6 thé dat dugc.
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Loi giai
Goi ban kinh caa ao la r (r > 0)(cm)
= P sau cuaao lah=x(cm)
Manh dat hinh vudng c6 dién tich la 81 m? => canh ciia manh dat 14 9 m
9 —2x 9

Ta dé dang co6 duoc: r = — = --x(m)

2
V ao |a:v:m2x:n(§ - x) x (md)

Ta co: (g — x)2x= (84—1 - 9x+x2)x=%—9x2+x3:x3—9x2+%= (x - %)2(x+6) +13,5

Vix-6<0ma(x - %)2202>(x - g)z(x+6)50=> (x - %)2(x+6)+13,5§13,5

= V<1357
Déu “=" xay ra khi va chi khi x - = 0=>x =2
Vay thé tich 16n nhit ao c6 thé dat duoc 1a 13,5T m°

Bai 16: Mot cai mil bang véi cua nha 4o thuft gia gdm phén dang hinh tru (c6 tong dién tich vai la
S2) va phan dang hinh vanh khan (c6 tong di¢n tich vai 1a S1) v&i cac kich thude nhu hinh ve. Tinh
tong (r + d) sao cho biéu thirc P = 3S; — S; dat gid tri 16n nhat (khong ké vien, mép, phan thura).

' N

d
Loi gidi

Tacd: d=2r+22,2 (cm)
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S vai dé may phan hinh try 1a: S1 = 2mrh + r?
S vi dé may phin dang hinh vanh khan a: S, = "% - 2

3m(2r +22,2)2 m(—4r? + 167 + 1478,52)

4

P=3S,-S; = % - Amer? - 2mrh = 4 - 2mr.313 =

m[-4( — 2)% + 1494,52] < 1494,52m
4 - 4

Déu “=" xdy rakhiva chikhi: r—2=0=>r=2=>d = 26,2

Vayr + d = 26,2 thi biéu thirc P = 3S2 — S dat gia tri 16n nhat

Bai 17: Cho khoi non dinh O, chiéu cao 1a h. Mot khdi non khac ¢6 dinh 1a tim I ciia day va day la
mot thiét dién song song vdi day cua hinh non da cho. Dé thé tich cua khoi non dinh I 16n nhat thi
chi€u cao ctua khdi ndén nay bang bao nhiéu?

]

Loi giai
Goi x la chiéu cao can tim (x > 0)(cm). R, r lan Iuot Ia chiéu cao cua khdi ndn 16n va bé. Khi do:

r h—x R(h-x)
—_—=— 27 =——"
R h h

Thé tich khdinon dinh I 13

_ 2
V= %T[ [R(hh JC)] X = T[Rz/h _ X)2.2X - ZTRZZ(h _ X)(h _ X).ZX

6h2\
Ap dung bét dang thtc phu C6-si 3 s6 cho h— x; h— x; 2x

h—x+h—x+2x)3 _ 8h3
3 27

(h—x)(h—x).2x < (

v <nR2 8h3 _ 4mR?h

~6h2" 27 81

Dau “=" xay ra khi va chi khi: 2x=h—x =>x = S

Bai 18: Véi mot dia phang hinh tron bang thép ban kinh R, phai 1am mot cai phéu bang céch cit di
mét hinh quat cta dia nay va gap phan con lai thanh mot hinh nén. Goi d6 dai cung tron caa hinh
quat con lai 1a x. Tim x dé thé tich khdi nén tao thanh nhan gia tri 16n nhat?

Loi giai
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Goi ban kinh day ctia hinh non 1a: r (r > 0)(cm)
Goi do dai duong sinh cua hinh non 1a: 1 (I > 0)(cm)
V khdi non la: V = Zmr2h = Smr2VI7 — e?

Vi h 1a chiéu cao khdi non. Ta co:

2 1r24/]2 T2<—$V(N) ﬂ

r 2 2
Déu “=" xdy ra khi va chi khi: — = I — 1% & 12 = =~ (1)
Ma x la chu vi duong tron day hinh non
= x = 2mr vaduong sinh [ = R (2)

Tir (1), (2) => R? = S(L)z o 3% =

2

8m2R? 2mR\6
= X = 3

211'R\/_

Vay x = thi thé tich khéi non tao thanh nhan gia tri Ion nhat

Bai 19: Pha I& 1a mot loai thuy tinh cao cap c6 chura cac hop chat kim loai, dac biét 1a chi oxit (PbO)
hogc barium oxit (BaO), giup tang do trong suét, d6 sang va kha ning khtic xa anh sang. Nho vay,
pha & c6 ve ngoali lap lanh hon so véi thuy tinh thong thuong. Pha 1€ thuong duge dung dé 1am mot
sb san pham trang strc hoic trang tri noi that. Mot qua cau pha 16 dugc san xuat bang cach: Nung
chay pha I8 nguyén liéu trong 16 ¢ nhiét d6 khoang 1400 - 1600°C, dé pha & ndng chay vao khudn
tron hoic dung k¥ thuat thoi thay tinh dé tao hinh, 1am nguoi cham dé tranh nat v&. Bé qua cau dat
do trong sudt hoan hao, ngudi the can phun 18n bé mit caa qua cau mot I6p chdng xude trong subt.

a) Tinh thé tich pha I& nguyén liéu can dé san xuat mot qua cau dic va dién tich bé mat cau phai
phun 16p chong xudc, biét duong kinh cia qua cau la 18cm (lay m ~ 3,14).

b) Bé giam bot Iuwgng pha I& nguyén liéu va tang tinh thim my cho qua cau pha 1é c6 dudng kinh
18cm trén, ngudi tho da san xuit ra qua cau pha I8 ¢6 phan réng 13 mot hinh nén véi dinh S cua hinh
nén nam trén bé mat ctia qua cau va day cta hinh non 14 hinh tron ¢6 hai ¢du mat duong kinh AB
nam trén bé mat cua qua cau. Tinh chiéu cao cua hinh ndn rdng dé thé tich pha I& nguyén liéu ding
lam qua cau 1a nho nhat?

Loi giai
a) Boc gia tu lam

b) Goi chiéu cao cua hinh nén rdng Ia h (h > 0)(cm)
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Goi |, D lan luot 1a giao diém cua SO voi AB va duong tron (O)
=> /SIB = 90°
=> Dé dang chirng minh duoc: ASBI ~ ASDB => IB? = SI.SD
V cAu min => V nén max
Vign la: V = 2SImr? = ZmSI2. 1D
DPit SI =x; ID =y =>SI%ID = x%
=>Sl+ID=SD=18=>x+y=18=>y=18 - X
=> x%y = x*(18 - x)

x

Ta co: x*(18 —x) = 4..2.(18 - x)

.

Ap dung bt dang thic phu Co-si 3 56 cho~; ~: 18 —x (Vi x > 0)

=216

X, x 3
5+5+18—x>

g.g.(lsx)s(
=>47.7.(18 —x) <4.216 = 864
=> Vnén S 2881-[

Dé4u “=> xay ra khi va chi khi: g =18-x=>x=12=>h=6

Vay chiéu cao cua hinh non rng 1a 6 thi dé thé tich pha I8 nguyén liéu ding lam qua cau Ia nho
nhat?

Bai 20: Cit bo hinh quatqtrc‘)n AOB tu m@tNménh tén hinh tron cé ban kinh, R = 4cm roi dan hai ban
kinh OA, OB v6i nhau dé dugc mot c@i phéu ¢ danh pinh non. Ggi X la s6 do goc ¢ tdm hinh quat
tron lam phéu (0 < x < 360°). Tim x dé thé tich cai phéu la I6n nhat

Loi giai
Ta c6 chu vi ddy ctia cai phéu chinh 1a d6 dai cung tron cia manh tén c6 d6 lon goc & tam la x
2R r
3

=>2nr==—.x=>Xx=—(cm)
60 90

1 ~ 2 -
Chiéu cao phéu la: h=vVRZ — r2 = [42 — (x) = Y30° ~ % (o)

90 90

. N 2 2 a3
Thé tich cai phdu la; V = 22 = E(x) - T 4243607 — X2 (cm?)

3 3°\90 90 3.903

2 2
Xét x2.4/3602 — x2 = %.%.\/3602 — x2
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Ap dung bat dang thac phu Co-si 3 s6 cho: x;; ¥ 3602 — %2 (Vix>0)

2

“ 2\/";.";.(3602 — x2) g 1283

3.903° 27

2

Déu “=" xdy ra khi va chi khi: =~ = 360 — x? =>x=120vV6
Vay sb do goc & tdm hinh quat dung dé lam phéu khoang 120v/6 do thi thé tich cai phéu 1a 16n nhat

Bai 21: Mot manh tén hinh chit nhat ¢ chu vi bang 48 cm va c6 mot canh c6 do dai la x cm. Nguoi
tho han da gia cong va han manh tén trén thanh hinh tryu tron c6 duong cao bang x cm. Hay tim d6
dai x (cm) dé thé tich khéng gian bén trong hinh try tron 1a 16n nhat? (Gia st 6 day manh tén va
phan han giira 2 mép ton khong dang ké

Loi giai
Ta c6: chu vi duong tron day caa hinh try tao thanh la: 24 — x (cm)

=> B4n kinh duong tron day cua hinh try la: R = i = 242; % (cm)

Thé tich caa hinh try tao ra la:

—x\2 _ _
V:TrRZh:ﬁ(ler x) x = ETNCEZ0X (3

2T 41T

Ap dung bt dang thic phu C6-si 3 s6:

(24 — x)(24 — x)x < (24 —x+24—x+2x)% _ 512

4Tt 27.81 T
Dau “=" xay ra khi va chi khi: 2x =24 —x =>x =8
Vay x = 8cm thi thé tich khdng gian bén trong hinh tru tron Ia 1én nhat

Bai 22: Mot hinh 9h& nhag c6 chu vi la 30cm va dién gich la 560m2’. Quay hinh chi nhé}t mot vong
guanh mét canh c6 dinh d@é dugc mot hinh tru. Tim thé tich 16n nhat caa hinh tru cé thé dat duoc

Loi giai
Goi chiéu dai va chiéu rong cua hinh chix nhat lan luot 1a a va b (cm)(0 < b < a < 15)
V1 hinh chir nhat ¢6 chu vi va dién tich theo tht tu 12 30cm va 56cm? nén ta co:

R
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TH1: Quay hinh chix nhat quay canh ¢é dinh Ia chiéu rong

=> Hinh tru tao thanh cé chiéu cao h; = 7 (=b) va ban kinh ry = 8 (= a)
Thé tich caa hinh tru la: Vi = mtr?1.hy = 1.8%.7 = 448w (cm?)

TH2: Quay hinh chit nhat quay canh ¢é dinh la chiéu dai

=> Hinh try tao thanh c6 chiéu cao h, = 8 (= a) va ban kinh r, = 7 (= b)
Thé tich hinh tru 1a: V2 = mtr?,.h, = m.72.8 = 3921 (cm®)

Vay thé tich 16n nhat c6 thé dat duoc cua hinh tru khi quay quanh canh ¢6 dinh cua hinh chir nhat 1a
448t (cm?)

B7éi 23: Dé thiét ké bé boi phu hop véi ca nguoi 16n va tre em, nguoi ta thuong thiét ké phan day cua
bé c6 @6 doc khoang 5 d6 so vai phuong nam ngang. Biét rang mat trén caa bé la mét hinh chir nhat
c6 dién tich 1a 400m?, chd ndng nhat cua bé bang % chiéu rong cua bé. Khi xay dung, ngudi ta
thuong tinh tién cdng dua vao thé tich cua bé. Hoi kich thudc cua bé 1a bao nhiéu dé thé tich cua bé
la nho nhat? Neu nguoi ta bom nudc cach thanh cua bé [a 50cm thi muc nudc sau nhat cua bé la bao
nhiéu? Cho biét tan5° = 0,09

Lai giai
Goi chiéu rong caa bé la: a (m)(a > 0)
Goi chiéu dai caa bé la: b (m)(b > a > 0)

Goi chd ndng nhit cua bé 1a h (m)(h > 0)

Goi chd sau nhat caa bé 1a h’ (m)(h’ > 0)

C

Bé c6 dang lang try ding ABCD.A’B’C’D’ dat nam ngang, day cua ling try 1a hinh thang vuéng
ABCD, chiéu cao cua ling try la chiéu rong ciia bé

Theo dé baitac ab=400=>b === h==

400

h’—h=b.tan5°——009——— k== +—
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16 a a 16 a

2a 36 200 _ 2a 36 2a 36 _
V = Sagcp.a = (16 + 7).7.61—200 (E + ;)22002 /E; = 600\/7

Déu “=" xay ra khi va chi khi: a = 12v2 = 17 (m)

SABCD——(h+h )b = (za + ﬁ)_ﬂ = (2_“ + E)_%(mz)

=>b=23,6 (m), h= 1,06 (m), h’ = 3,18 (m)

Vay thé tich ciia bé nho nhat 1a 600v2 m? khi chiéu rong cua be la 17m, chiéu dai cta bé 1a 23,6m,
cho ndng nhat cua bé 1a 1,06m, cho sau nhat cua be la 3,18m. Khi muc nudc cach thanh be la 50cm
thi myc nude sdu nhat cua bé la 3,18 — 0,5 = 2,68 (m)

Bai 24: Can thiét ké cac thiing dang hinh tru c6 nap ddy dé dung san pham da ché bién c6 dung tich
V (cm®) Hay xac dinh ban kinh dudng tron day cuia hinh tru theo thé tich dé tiét kiém vat liéu nhat.
(Cac doc gia tu lam)

Bai 25: Khi san xuat vo lon sita bo hinh try, cac nha thiét ké luon dat muc tiéu sao cho chi phi
nguyén liéu 1am vo lon 14 it nhat, tic 1a dién tich toan phan caa hinh tru [a nho nhat. Mudn thé tich
khdi tru do bang V va dién tich toan phan phan hinh tru nho nhat thi ban kinh day bang bao nhiéu?
(Cac doc gia tu lam)

Bai 26: Mot nha san suét can thiét ké mot thung dyng dau nhat hinh tru ¢6 nap day vei dung tich la
2000dm® Pé tiét kiém nguyén liéu nhat thi ban kinh cia nip day phai bang bao nhiéu?(Céac doc gia
tu 1am)

Bai 27: Mot nha méy can thiét ké mot chiéc bé dung nudc hinh tru bang ton c6 thé tich la 64 (m?).
Tim ban kinh day r cua hinh tru sao cho hinh tru dugc lam ra ton it nhién liéu nhat.

Bai 28: Mot ngudi the lam mot cai bon chira dau hinh tru ¢6 ban kinh day r (m), chiéu cao h (m) va
thé tich bang a (m°) (a 1a mot s6 duong khong dbi). Dé giam gia thanh san pham, nguoi the phdi tinh
toan ti s gitra r va h sao cho dién tich dién tich toan phan cua bon chira la nhé nhat.

a) Em hdy cho biét ti s6 do 1a bao nhiéu?
b) Vit liéu 1am bon chira dau la Ton 2mm, chi phi trung binh (gom: vat li¢u + nhan cong) 1a 120000
dong cho 1 mét vudng (tinh theo dién tich toan phan bon chia). Biét a = 0,8 m3. Tinh chi phi lam

bon chira dau co gia thanh thip nhit (bo qua hao hut khi cit ton va cac phan lién két).

Bé}i 29: Cho hinh chop S.ABCD ¢6 day ABCD 4 hinh thoi canh bang a; SA = SB = SC =a . Khi d6
thé tich cua khoi chdp S.ABCD Ién nhat bang bao nhiéu? (Cac doc gia tu l1am)
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Bai 30: Nguoi ta cat mot to gidy hinh vudng c6 canh bing V2 dé gap thanh mot hinh chp tir giac
déu sao cho bon dinh cua hinh vudng dan lai thanh dinh cua hinh chdp. Tinh canh ddy cua khoi chdp
deé thé tich caa no Ion nhat. (Cac doc gia tu lam)

Bai 31: V6i mot dia tron bang thép trang men phai lam mot cai phéu bang cach cat di mot hinh quat
cua dia nay va gap phan con lai thanh hinh non. Cung tron cua hinh quat bi cét di phdi bang bao
nhiéu do dé hinh ndn cé thé tich cuc dai? (Cac doc gia tu lam)

Bai 32: Trong mot dot to chirc cho hoc sinh tham gia di ngoai ngoai troi. Pé c6 thé c6 chd nghi ngoi
trong qua trinh tham quan da ngoai, cac ban hoc sinh da dung trén mat dat bang phang 1 chiéc 1éu
bang bat tir mot tAm bat hinh chit nhat c6 chiéu dai 1 12m va chiéu rong 1a 6m bang cach: Gap doi
tam bat lai theo doan ndi trung diém hai sanh 13 chiéu rong cua tdm bat sao cho hai mép chiéu dai
con lai cia tAm bat sat dat va cach nhau x(m)(xem hinh v&). Tim x dé khoang khong gian phia trong
1éu 1 16n nhat? (Cac doc gia ty lam)

12m 4 12m

————————————————— Gm am !I

@

Bai 33: Chu Khang dy dinh st dung hét 5m? kinh dé lam bé ca bang kinh c6 dang hinh hop chir nhat
khong nap, chiéu dai gip d6i chiéu rong (cac mdi ghép co kich thude khong dang ké). Bé ca co thé
tich 10n nhat bang bao nhiéu (két qua lam tron dén hang phan tram)? (Cac doc gia tu lam)

Bai 34: Cit bo hinh quat tron AOB (hinh phang c6 nét gach trong hinh duéi) tir mét manh cac tong

hinh tron ban kinh R rbi dan hai ban kinh OA va OB cua quat hinh tron lai véi nhau dé duoc mot cai
phéu c6 dang cia mot hinh nén. Goi x 1a s6 do goc & tdm cua hinh quat tron dung 1am phéu, 0 < x <
2n Tim x dé khdi nén cd thé tich 16n nhat? (Cac doc gia ty 1am)

Z), :

Bai 35: Bac Diing c6 mot tim thép mong hinh tron, tim O, ban kinh 4dn. Bac dinh cat ra mot hinh
quat tron tdm O, quan rdi han ghép hai mép cua hinh quat tron lai dé tao thanh mot d6 vat dang mit
non tron xoay (tham khao hinh v&). Dung tich 16n nhét c6 thé cia d6 vat ma bac Binh tao ra bang bao
nhiéu? (bo qua phan mdi han va do day cua tim thép). (Cac doc gia ty lam)

7
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Bai 36: Trong cac hinh try noi tiép hinh cau ban kinh R, hdy tim hinh tru c6 thé tich I6n nhét. (Cac
doc gia tu lam
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CHUYEN PE 3: BAI TOAN LIEN QUAN PEN KINH TE, SU TOI UU

- bay la mét dang bai rat quen thudc va dugce nhleu trudng ra trong cau cubi dé thi gitra ki, cudi ki.
Vay nén néu mudn dugc diém 10 thi cic doc gia can phai ndm viing dang bai nay.

- Dang toan nay can ddc gia cAn phai c6 sy tu duy nhanh nhen, ing bién dwgc moi tinh hudng

Bai Tap
Bai 1: Khi nu6i ca thi nghiém trong ho, c6 Héng da nhan thay rang: Néu trén mdi don vi dién tich
ctia mat hd ¢6 n con ca thi trung binh mdi con ca sau mot vu can nang 1a P(n) = 8—2n (kg). Hoi phi
tha bao nhiéu con cé trén mot don vi dién tich caa mat hd dé sau mat vu thu hoach duoc nhiéu ca
nhat?

Loi giai
Can ning cta n con ca khi thu hoach 1a F(n) = (8—2n).n (kg, n € N*)
Ta c6 F(n) = —2n? + 8n =—2(n—2)? + 8 < 8 (kg)
Déau “=" xay ra khi va chi khi: n — 2 = 0 => n = 2 (tmdk)

Vay phai tha 2 con c4 trén mot don vi dién tich cia mat ho dé sau mot vu thu hoach dugc nhiéu ca
nhat

Bai 2: Mot xuong san xuat mi thang san xuat ra x (tan) san pham. Chi phi san xuét va tiéu thu san
pham nay la C = 100 + 2x (triéu dong). Bict rang ncu san xuat x (tan) san pham thi gia ban moi tan
san pham la 50 — x (triéu dong). Hoi moi thang xudng phai san xuat bao nhiéu tan hang dé loi nhuan
thu duoc cao nhat?
Loi giai
Loi nhuan trong thang la L = x(50 — x) — (100 + 2x)
= -x? + 48x — 100
=-(X — 24)*> + 476 <476
Dau “=” xay ra khi va chi khi: x —24 = 0=>x =24
Vay mdi thang xudng phai san xudt 24 tan hang dé loi nhuan thu duoc cao nhit
Bai 3: Cong suat P (don vi W) cua mot mach dién dugc cung cap boi mot ngudn pin 12V dugc cho
bai cong thirc P = 121 —0,51% vé6i I (don vi A) 1a cuong do dong dién. Tim cong suat toi da cia mach
dién
Loi giai
I[>0thiP=121-0,51>=-0,5(I-12)>+72<72
Dau “=" xay ra khi va chi khi: | -12=0=>1=12

Vay cOng suét ti da ciia mach dién 1a 72W khi cuong d6 dong dién la = 12A
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Bai 4: Do giam huyét 4p ciia mot bénh nhan duogc tinh theo cong thire H(x) =0 ,025x2(30 — x), trong
do6 x (miligam) 1a lugng thudc duogc tiém cho bénh nhan. Tinh hrong thudc can tiém cho bénh nhan
trén dé huyét ap caa bénh nhan giam nhiéu nhat, tir do bac si s& dwa ra phuong an diéu tri phi hop
nhat

Loi giai
Ta ¢ H(x) = 0,025x2(30 — X) = 0,0025x2.10.(30 — X)

Ap dung bat dang thic phu C6-si 2 s6 cho 10; 30 — x (Vi x > 0)

2 2
10.(30 - x) < [x(40 — x)]? < [W] = 2160000

(10+30-x)%2 _ 1
4 T4

H(x) <0,0025.-.160000 = 10
Déau “=" xay ra khi va chi khi: x =40 — x va 30 — x = 10 => x = 20
Vay lugng thudc can tiém cho bénh nhan trén dé huyét ap giam nhiéu nhat la x = 20 miligam
Bai 5: Bo giam huyét’ép cua mot bénh nhén dugc cho bai cong thue G(x) = 0,035x2(1‘5 —X), trong.
do x la lieu lugng thuoc duoc tiém cho bénh nhan (x dugc tinh bang miligam). Tinh licu luvgng thuoc
can tiém (don vi miligam) cho bénh nhan dé huyét &p giam nhiéu nhat?
Loi giai
Ta co: G(x) =0,035x%(15 —x) == 0,035x.x.(30 —2X)
Ap dung bt dang thic phu C6-si 3 s6 cho x; x; 30 — 2x (Vi x > 0)

x+x+ 30—

xx.(30 - 2x) < ( 2")3 = 1000

Gi(x) £50,035.1000 = 2
D4u “=" xay ra khi va chi khi: x =30 — 2x => x = 10
Vay liéu lwong can tiém 1a 10 miligam cho bénh nhan dé huyét &p giam nhiéu nhat

Bai 6: Khi loai thudc A duoc tiém vao bénh nhan, ndng d6 mg/I cua thubc trong mau sau x phat (ké
tir khi bt déu tiém) duoc xéc dinh bsi cong thic C(X) = —>—

phi hop cho bénh nhan, ta can tim khoang thoi gian ma nong d¢ cia thudce trong méau dang ting. Em
hay cho biet ham nong d6 thudc trong mau C(x) dat gia tri cuc dai la bao nhiéu trong khoang thoi
gian 6 phut sau khi tiém (két qua lam tron dén hang phan muoi)?

Loi giai

e 1 x?>+2 _ x 2
Xét — = =X+ 2
C(x) 30x 30 30x

Ap dung bat dang thiuc Co-si 2 s6 cho: ;—0; ﬁ (Vix>0)
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x 2 x 2 _A\2

—+—>2 | =, —=—=V56i0<X<6

30 30x 30 30x 15

=>C(x) <22 = 10,6 (mg/)

Déu “=" xay ra khi va chi khi: 0 <x<6Va—=—2=>x=12

Vay ndng do6 thude trong mau dat gié tri cuc dai la 10,6 mg/l trong khoang 6 phut sau khi tiém

Bai 7: Ctra hang chuyén kinh doanh may tinh. MOi loai may tinh c6 gia nhap vao mot chiéc 1a 18

triu dong va ban ra voi gia 22 trigu dong. Véi gid ban nhu trén thi mot ndm so lwong may tinh ban

duoc du kien [a 500 chiec. D€ tang thém lugng tiéu thu may tinh nay, cua hang du dinh giam gia ban

va udce luong cu giam 200 nghin dong mot chicc thi so lwong may tinh ban ra trong mot ndm sé téng

50 chiéc. Vay cua hang phai ban véi gia bao nhiéu sau khi giam gié loi nhuan thu duoc s€ cao nhat?
Loi giai

D6i 200 nghin dong = 0,2 tri¢u dong

Goi gia méi ma cira hang ban mot chiéc may tinh 1a: x (triéu dong)(x > 18)

22—-x
0,2

S6 Iwong may tinh ban ra dwgc trong mot nam 1a: 500 + 50( ) = 6000 — 250x (chiéc)

Loi nhuan ma ctra hang thu dugc khi ban gia mai la:
(6000 — 250x)(X — 18) = -250x2 + 10500x — 108000

= -250(x? — 42X + 432)

= -250(x — 21)2 + 2250 < 2250
Dau “=" xay ra khi va chi khi: x — 21 = 0 => x= 21 (tm)

Vay gia ban mai mot chiéc may tinh cua ctra hang 1a 21 triéu dong, gia tri lgi nhuan thu duoc cao
nhat la 2250 (triéu dong)

Bai 8: Mot doanh nghiép chuyén kinh doanh san pham ciia Apple. Hién nay, doanh nghiép dang tap
trung chién luoc kinh doanh dién thoai iPhone 16 Pro Max véi chi phi mua vao 1a 23 triéu dong va
ban ra véi gia 27 triéu ddng mdi chiée. Véi gia ban nay thi sé luong dién thoai ma khach hang mua
trong mot thang 1a 600 chiéc. Nham muc tiéu ddy manh hon nita luong tiéu thu dong dién thoai dang
ban chay nay, doanh nghiép du dinh giam gia ban va uéc tinh rang, theo ti Ié ctr giam 100 nghin
d6ng mai chiée dién thoai thi s6 lwong dién thoai ban ra trong mdi thang sé& tang thém 20 chiéc. Vay
doanh nghiép phai ban véi gia méi 1a bao nhiéu dé sau khi giam gia lgi nhuan thu duoc s& cao nhit?

Loi gidi
Goi gia méi ma cira hang ban mot chiée iphone 1a: x (tridu dong)(x > 23)
S6 lwong iphone ban ra duoc trong mot nam la:

27 —x
0,1

600 + 20(22=*) = 6000 — 200x (chiéc)
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Loi nhuan ma cua hang thu duoc khi ban gia mai la:
(6000 — 200x)(x — 23) = -200x> + 10600x — 138000
= -2(100x? — 5300x + 265%) + 2450
= -2(10x — 265)% + 2450 < 2450
Déau “=" xay ra khi va chi khi: 10x — 265 = 0 => x = 26,5 (tm)

Vay gi& ban mai mot chiéc may tinh cua ctra hang 1a 26,5 triéu dong, gié tri lgi nhuan thu duoc cao
nhat la 2450 (triéu dong)

Bai 9: Mot khéch san c6 100 phong cling gia tién cho thué. Qua khao sét ta thay rang néu ban dau
moi phong khach san cho thué vai gia 480000 dong trong mot ngay thi luén kin cac phong, tuy nhién
khi ting gi4 phong 1&n x% (x > 0) so V&i mitc gia ban dau thi sé luong phong cho thué giam di 4?"
phong. Hoi khach san phai nién yét gi tién thué phong mdi ngay 1a bao nhiéu d¢ khéch san dat
doanh thu mot ngay cao nhat?

Loi giai
S6 tién phong mai 1a: 480 + 480x% = 480 + 4,8x (nghin d6ng)
$6 phong cho thug 1a: 100 - = (phong)
S6 tién thu duoc 1a: (480 + 4,8x)(100 - 4?") = -Exz + 96X + 48000

2
=2 (x — )" + 48600 < 48600
25 2

Dau “=" xay ra khi va chi khi: x - 22—5 =0=>x= % =12,5%

Vay danh thu nhiéu nhat trong mot ngay 1a 48600000 dong.
Bai 10: Mot cong ty du lich du dinh t6 chac mot tour QU lich xuyén Viét nh@n Ky niém ngay giai
phong hoan toan mien Nam 30 - 4. Cong ty du dinh néu gia tour la 2 triéu dong thi s¢ c6 khoang 200
nguoi tham gia. De thu hdt nhiéu nguoi tham gia, cong ty s€ quyet dinh giam gia va cit moi lan giam
gia 100 nghin dong/1 tour thi s& c6 thém 20 nguoi tham gia. Hoi cong ty phai giam gia tour bao
nhiéu dé doanh thu tur tour xuyén Viét do 1a 16n nhat

Loi giai
Goi s6 lan giam gia 100000 dong/1 tour dé thu duoc doanh thu Ién nhét 1a x (1an)

Sau x lan giam thi gia ciia mot tour 1a: 2000000 — 100000x (d6ng).

Visau x lan giam gia thi co thém 20x ngudi tham gia nén tong sé ngudi tham gia sau x lan giam gia
la: 200 + 20x (nguoi)
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Tdng doanh thu sau x lan giam gia 1a: S = (2000000 — 100000x)(200 + 20x)

= 100000.20.(20—x)(10+x)

=2000000.(—x? +10x +200)
Xét x> —10x + 200 = (x — 5)? + 225
Vi (x — 5)? + 225 > 225 nén 2000000.(—x? +10x +200) < 2000000.225 = 450000000
Déau “=" xay ra khi va chi khi: x—5=0=>x=5
Gia tour khi d6 1a: 2000000 — 100000.5 = 1500000 (d6ng)
Hoi cdng ty phai giam gia tour 5 lan thdoanh thu tir tour xuyén Viét d6 1a 16n nhat
Bai 11: Mot cira hang ban san pham A véi gia 200000 dong mdi chiéc. D& tang doanh s6 ban hang,
ctra hang quyét dinh giam gia san pham. Vi mdi lan giam gia 10000 dong, cta hang s€ ban thém
duogc 20 san pham. Biét rang khi cira hang khéng giam gia, ho ban dwoc 100 san pham. Hay tinh
muc giam gia sao cho cira hang thu duoc doanh thu I6n nhét.

Loi giai

Goi s6 lan giam 10000 dong la x (x € N; 0 < x < 20)
Gia ban mdi san pham sau khi giam gia 1a: 200—10x (nghin dong)
S6 Iwgng san pham ban ra sau khi giam gié 1a: 100+20x (chiéc)

Doanh thu P(x) cua cira hang duoc tinh bang cach nhan gia ban mi san pham véi sb lugng san pham
ban ra: P(x) = (200 — 10x)(100 + 20x)

= 200(100 + 20x)—10x(100 + 20x)
= 20000 + 4000x — 1000x — 200x>
= 20000 + 3000x —200x>
= —200(x% —15x +7,5%) + 31250
=—200(x —7,5)> +31250 < 31250
D4u “=" xay ra khi va chi khi: x = 7,5
Do x phai 1a s6 nguyén duong nén x = 7:5 khong thoa mén
Ta thy rang P(x) = —200(x — 7,5)? + 31250 lén nhat khi (x — 7,5)% nho nhét
Do gia tri cua T(x) phu thudc x —7,5 va x nguyén nén ta xét cac trueong hop sau:
TH1: V6ix—7,5 >0hay x> 7,5

Ma x nguyén duong va (x —7,5)? nho nhat nén ta chon x = 8
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Khi d6 P(8) = 31200 (nghin d6ng)

Véix —7,5<0hay x < 7,5

Ma x nguyén duong va (x — 7,5)? nhé nhat nén ta chon x = 7
Khi d6 P(7) = 31200 (nghin dong)

Vay cira hang nén giam gia 70000 d6ng hodc 80000 dong

Bai 12: Hang ngay, muc nudc caa hd thay dién 1én xudng theo lugng mua va luong nudc sdng, sudi
do6 veé. Trong con bao Yagi, luc 8 gio sang, ngudi ta bat dau quan sat va do dugc muc nudc trong ho

, . . 3 , . o
Ién xudng sau t (gio) theo cong thirc h(t) = 24t + 5t - % (m). Bé dam bao an toan caa ho thi khi myc
nudc lén cao nhat ho s& phai xa nuéc. Hoi can thong cho cac ho dan di doi vao thoi diém nao, biét
theo quy dinh trudc khi xa 1o phai théng bao cho cac ho dén trude 5 gio

Loi giai

3

Taco h(t) = 24t +5t2- = = (£ + 3)(t - 12)° + 432 < 432 (voi moi t > 0)
Déau “=" xay ra khi va chi khi: t — 12 =0=>t =12
=> Sau 12 gio ké tir thoi diém 8 gid sang tac 1a 20 gio thi muc nudc cua hd sé& 18n cao nhat
Vay can théng bao cho cac ho dan di doi trude 15 gio
Bai 13: Anh Hoang chay bo nguoc chiéu gio trén mot quing dudng c6 doi dai s (km), véi van toc
gio thoi 6 (km/h). Van toc caa anh Hoang khi khdng co gid la v (km/h) thi nang lugng tiéu hao trong

t gior 1a E(v) = cv’t trong do c Ia hang s, E duoc tinh bang Jun. Van téc cua anh Hoang khi khdng ¢6
216 1a bao nhiéu dé nang lugng tiéu hao la it nhat?

Loi gidi
Van téc caa anh Hoang khi chay nguoc chiéu gié 1a: v — 6 (km/h) (v > 6)
Thoi gian dé anh Hoang chay hét quang duong s km 1a: t = ﬁ (giod)

s 3

- A N, _ 3 S — v
Nang luong tiéu hao la: E(v) = c.v°. — =SsC—

v3 —243v + 1458 _ (v + 18)(v — 9)2 S

Xét: %-243: >0

v—6 v—6
=> E(v) > 243 v6i moi v > 6

D4u “=" xay ra khi va chi khi: v—9=0=>v=9
Vay dé ning luong tiéu hao it nhat thi anh Hoang can chay véi van téc 1a 9 km/h

Bai 14: Mot cong ty san xut dung cu thé thao nhan dugc mot don dat hang san uit 8000 qua bong

tennis. Cong ty nay s& hiru mot sé may moc, mdi may moc cé thé san xuat 30 qua bong trong mot
gio. Chi phi thiét 1ap cac may nay 1a 200 nghin dong cho gidm sat. SO tien phai tra cho nguoi gidm
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sét 14 192 nghin dong mot gio (nguoi nay s& giam sat tat ca cc may hoat dong). S6 may méc cong ty
nén str dung 1a bao nhiéu dé chi phi san xuat la thap nhat?

Lai giai
Goi s6 may moc cong ty nén sir dung 1a x (may)(x € N*)
Trong mét gio, s6 qua bong tennis san xuat duoc 1a: 30x (qua bong)
S6 gio dé san xuat 8000 qua bong la: % (gio)

MJi gio phai tra 192 nghin dong cho ngudi giam sét va chi phi thiét 1ap cho mdi may 1a 200 nghin
8000 51200000

dong nén chi phi san xuat la: 200000x + 192000. —— = 200000x + ————— (dong)

. 51200000

Ap dung bét dang thic Co-si cho 2 s6: 200000x; — (Vix>0)
200000x + 22220 > 2 \[ 200000x. 2222%% = 6400000
Déu “=" xay ra khi va chi khi: 200000x = 21229%%° —> y = 16

Vay s6 may moc cong ty nén sir dung 1a 16 may dé chi phi san xuat 1a thap nhat
Bai 15: Trong dot ting ho dong bao bj bao 14, sat |¢ dét, khoi 6 cua mot truong ung ho duoc s tién
nhu sau: SO tien cua lop 6A gap 1,8 lan so tien cua lop 6B. So tien cua lop 6B gap 1,25 lan so tien
l6p 6C. So tien Iop 6C gap 1,1 lan so tien l6p 6D. So tien cua I6p 6E bang nghich dao so tien cua I6p
6D. Tinh so tién it nhat ma khoi 6 ung ho duoc. Biet so tien cua lop 6D ung ho khdng nho hon 2
triéu dong.

Loi giai
Goi s tién ung ho cua 1op 6D la: x (triéu ddng) (x > 2)
S6 tién ung ho cua 16p 6C 1a: 1,1x (triéu dong)
Sé tién ung ho caa 16p 6B 1a: 1,25.1,1x = 1,375x (triéu dong)
Sé tién ung ho cua 16p 6A 1a: 1,8.1,375x = 2,475x (triéu ddng)
S6 tién ung ho caa 16p 6E 1a: % (triéu dong)

Téng s6 tién ca khi 6 ung ho Ia: x +1,1x + 1,375x + 2,475x + > = 5,95x + = = (x + ﬁ) +5,7x

Ap dung bit dang thirc Co-si 2 s6: X; i (Vix>0)

(x + i) +57x>2 /1.f+5,7.2:12,4
4x x 4

X 5 o PR ) . 1
Dau “= xayrakhlvachlkhl:x:a:>x2:4:>x:2
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Vay s6 tién it nhat ma khdi 6 ung ho dugc la 12,4 triéu dong va khi d6 sb tién 16p 6D ung ho 1a 2
triéu dong

Bai 16: Mot loai thudc dugc diing cho mot bénh nhan va nong do thudc trong mau cua bénh nhan
dugc giam sét boi bac si. Biét rang nong d6 thuoc trong mau cta bénh nhan sau khi tiém vao co thé
sau t gio duoc cho bai cong thuc c(t) = t224t— - (mg/1). Sau khi tiém thudc bao lau thi ndng do thudce
trong mau caa bénh nhan cao nhat?

Loi giai

1 t2+1

c(t) 2t

1
2t

>p L. 1=1v6it>0
2 2

Xét

N | e+

+

~

=>c(t) < 1 (mg/])

Déu “=" xay ra khi va chi khi: t >0vaz=—=>t=1

Vay sau khi tiém thudc 1 gio thi ndng do thude trong méu caa bénh nhan cao nhat

Bai 17: Mot cua hang ban 3 loai trai cay: tao, cam va quyt. MJdi ngay, s6 luong hop qua tao, hop qua
cam va hop qua quyt nhap vé duoc ky hiéu lan luot 1a X; y; z (X; y; z la cac so tu nhién). Ctra hang co

cac thong tin va diéu Kién nhu sau:

» Chi phi nhap mdi hop qua tao 1a 100000 dong, mdi hop qua cam la 200000 dong va méi hop qua
quyt 1a 100000 dong

« Tong chi phi nhap khong duoc vigt qua 1000000 dong
« Cura hang phai nhap du ca 3 loai trai cay
« Ctra hang can nhap it nhat 3 hop qua tao va cam cong lai
Loi nhuan (l&i) thu vé tir viéc ban mdi loai trai cay la: 200000 dong cho mdi hop qué téo, 300000
dong cho moi hop qua cam va 100000 dong cho moi hop qua quyt. Gia dinh rang tat ca so trai cay
nhap ve déu duoc ban hét trong ngay, hay chi ra phuong an nhap hang giup ngudi ban hang c6 duoc
loi nhuan cao nhat
Loi giai

x+ 2y +z <10

Ta c6 hé diéu kién: x+y >3 vatimGTLNcuaS=2x+4y+z
x,y,Z € N*

TacdS=2x+3y+z=2Xx+2y+2)-y—-2z<2.10-1-1=18 (viy>1;z>1)
Dau “=" xay rakhivachi: x=7,y=1,z=1
Bai 18: Phién cho hé Lotus sir dung hai loai the: loai thé gia 3000 dong va loai the gia 4000 dong.
Vao dip nghi hé, ban An muon dung hét so tien tiet kiém cua minh dé mua x thé loai gia 3000 dong

vay the loai gia 4000 dong. Tim s6 cach mua c6 du ca hai loai the néu tién tiét kiém cia ban An la
2023000 dong

49



Loi giai

Ta c6 phuong trinh 3000x + 4000y = 2023000 => 3Xx + 4y = 2023

2023 -3 2019
:>y:TxZ]=>l§X§T:673
, 2023 — 3 2024 —4x -1+ -1
Tachy=——= ———— =506 —Xx+—

Dé y nguyén thi x — 1 chiahét cho 4 =>x =1+ 4k véik € N
=>y =505 - 3k
Do d61<1+4k<673 hay0<k<168

Vay ¢6 169 cach mua dé co du hai loai thé. Chang han véi k = 0 ta c6 x = 1; y = 505 nén ta mua 1 the
3000 va 505 thé 4000

Bai 19: Mot cong ty can thué xe dé van chuyén 100 tan hang. DBon vi cho thué xe chi c6 hai loai xe.
Loai xe thir nhat rpéi xe ch¢d duoc 18 tan hang, co gia thué la 18 triéu dong cho moi luot van chuyén.
Loai xe thur hai moi xe cho dugc 12 tan hang, ¢ gia thué Ia 12 triéu dong cho moi lugt van chuyen.
Hoi chi phi thué xe nho nhat ma cong ty phai tra d€ van chuyén 100 tan hang la bao nhiéu?

Loi giai
Goi s xe 18 tin va 12 tan can dung 1a x (xe) vay (xe) (x, y € N)
Chi phi thué xe 1a 18x + 12y (triéu dong)
Dé cho hét 100 tan hang thi 18x + 12y > 100
D& thdy 18x +12y chia hét 6 nén 18x + 12y > 102
DAu "=" xay ra khi va chi khi: x =5, y = 1.
Vay chi phi thué xe nho nhat Ia 102 triéu dong
Bai 20: Trong mét xudng co khi dang c6 san nhitng thanh thép dai 7,4m. Mot cong trinh xay dung
dang can c6 1000 doan thép dai 0,7m va 2000 doan thép dai 0,5m (cung kich c& vei thanh thép
7,4m). Em hdy tim xem can dung bao nhiéu thanh thép 7,4m dé thoa man yéu cau trén véi chi phi
tiet kiém nhat.

Loi giai

Mudn tiét kiém vat li¢u nhat thi ta phai cit mdi thanh 7,4 thanh a doan 0,7m va b doan 0,5m sao cho
khong cé phan du

Tac60,7a+0,5b=7,4hay7a+5b=74 (1)(a,beN,0 <a<10,0<b<14)

1+ 2a
5

(1)=>b=15-a- =>1+2achiahétcho5=>a=2thib=12,a=7thib=5

Nhu vay ta c6 hai cach cit sao cho tiét kiém nhat
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« Cach 1: Cit 2 doan 0,7m va 12 doan 0,5m
« Cach 2: Cét 7 doan 0,7m va 7 doan 0,5m
Goi x va y lan luot 1a s6 thanh sit cat theo cach 1 va cach 2

T ,{2x+ 7y = 1000 _>{x = 121
%l2x + 5y = 2000 |y = 108

Nhu vay ta cit dugc 2x + 7y = 998 doan 0,7m va 12x + 5y = 1992 doan 0,5m
=> Ta chi can cit thém 1 thanh 7;4 theo cach 1 thi du yéu cau dit ra.

Vay ta can cat 122 thanh thanh 2 doan 0,7m va 12 doan 0,5m va cat 108 thanh thanh 7 doan 0,7m va
7 doan 0,5m

Bai 21: Sau Ki thi tuyén sinh vao 10 két thic, vi lam mon Toéan khong dugc nhu mong doi ban Minh
da ru 13 ban di uong nudc, bict rang €6 4 ban uong Coca va 9 ban uong Pepsi. Goi X, y lan luot s6
lon ma moi ban uong dugc 13 lon. Biét gia tién moi lon ciing chinh 1a binh phuong s6 lon tiéu thy,
tinh GTNN ma ban minh phai tra?

Loi giai
Ta co: 4x + 9y = 13 va tim GTNN cua 4x? + 9y?
Dit A la s6 tién ma ban Minh phai tra (46)
Ap dung bt dang thirc Bunhiacopxki ta co:

13A = (4 + 9)(4X2 + 9y2) > (2.2X + 3,3y)2 = (4)( + gy)z =132

=>A>13
x _ 3
Dau “=” Xéyrakhivéchikhi:{ 2 3 =>x=y=1
4x + 9y = 13

Bai 22: Mot trang trai nudi 100 con ga. Mbi con ga de trung binh 250 qua tring modi nim. Gia ban
moi qua trang 1a 3000 dong. Chu trang trai nhan thay cd the tang so lugng ga d€ tang doanh thu khi
ban tring nén chu trang trai da nudi thém mot so con ga nira. Nhung véi moi 1 con ga ting thém thi
so tring thu ve trén moi con lai giam 2 qud so Véi trudc do dnh huong ve dieu kién song (coi moi
con ga dé duoc so trirmg nhu nhau). Hoi nén bo sung it nhat bao nhiéu con ga dé¢ doanh thu tur ban
trimg dat cao nhat? Tinh doanh thu t6i da c6 thé dat duoc.

Loi giai
Goi s6 ga can bo sung la x (con)(x € N)
Tong sb ga sau khi bd sung 1a: 100 + x (con)

San lugng trung binh mdi con la: 250 — 2x (qua)

Tong sb trang la: (100 + x)(250 — 2x) (qua)
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Doanh thu dat duoc 1a: 3000.(100 + X)(250 — 2x)

25

2

Xét (100 + X)(250 — 2x) = -2x2 + 50 + 25000 = -2(x - 7) +25312,5<25312,5
Déu “=" xay ra khi va chi khi: x - 22 =0 =>x =2
Ma x 14 s6 tw nhién va x nho nhat => x = 12
Doanh thu t6i da c6 thé dat duoc 1a: 3000.25312,5 = 75937500 dong
Vay can bo sung it nhat 12 con ga dé doanh thu ti da co thé dat duge 75937500 dong
Bai 23: Mot cong ty bat dong sin co 50 cin hd cho thué. Biét rang néu cho thué mdi cin ho voi gia 2
000 000 dong/thang thi moi can ho déu c6 ngudi thué va cu tang thém gid cho thué moi can ho 50
000 dong/thang thi s c6 1 can h bi bo trong. Hoi hang thang cong ty muon thu dugc so tien cho
thué nha nhiéu nhat thi cong ty d6 phai cho thué moi can ho vai gia bao nhiéu tién?

Loi giai
Goi gia thué mai cia mdi cin ho 1a x (nghin dong, x > 0)
S6 tién ting 1én khi cho thué véi gia méi 1a: x — 2000 ( nghin d6ng)

x — 2000

S6 can ho bi bo tréng khi cho thué gia mai 1a: -

_x <
1= o~ 40 (can)

S6 can cho thué duoc voi gia moi 1a: 50 - (= — 40) =90 - (can)

S6 tién cho thué thu duoc hang thang 1a: (90 — :—O)X (nghin dong)

Taco: (90 — Z)x=90x - & = ZH(x - 2250)2 + 101250 < 101250
50 50 50

Dau “=" xay ra khi va chi khi: x — 2250 = 0 => x = 2250

Vay hang thang cong ty muén thu dugc sd tién cho thué nha nhiéu nhat 1a 101250 nghin dong thi
cong ty do phai cho thué moi can ho gia 2250 nghin dong

Bai 24: Mot cong ty cho thué xe ¢6 100 chiéc xe. Hién tai, gia thué mdi chiéc xe 1a 500 nghin dong
mot ngay va tat ca cac xe déu dugc thué het. Biet rang, car moi lan cong ty tang gia thué xe thém 50
nghin dong moi ngay thi s& c6 5 chiec xe khong dugc thué nira. Hoi cong ty nén tang gid thué xe
thanh bao nhiéu dé doanh thu caa céng ty trong mét ngay la 16n nhat?

Loi giai
Goi s6 lan tang gia thué 1a x (x € N)
Gia thué mdi chiéc xe 1a: 500 + 50x (nghin d6ng)

S6 lugng xe s& duoc thué 1a: 100 — 5x (xe)

Doanh thu cua cong ty la: (500 + 50x)(100 — 5x)
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Xét (500 + 50x)(100 — 5x) = -250x? + 2500x + 50000 = -250(x — 5)? + 56250 < 56250
Déu “=" xay ra khi va chi khi: x—5=0=>x=5
Gia thué mdi chiéc sé& sau khi tiang 1a: 500 + 50.5 = 750 (nghin dong)

Vay cong ty nén ting gia thué xe thanh 750 nghin ddng dé doanh thu cia cong ty mot ngay 1 I6n
nhat

Bai 25: Mot doanh nghiép chuyén kinh doanh xe di¢n xanh Sai Gon. Gia nhap vao mot chiéc la 18
tri¢u dong va ban ra véi gia 22 triu dong mot xe. V6i gia ban nhu trén thi mot ndm so6 lugng xe ban
duoc dy kien la 500 chicc. Dé tang thém luong tiéu thu dong xe nay, doanh nghiép du dinh giam gia
ban va udce lugng cur giam 200 nghin dong mot Xe thi so lwgng xe ban ra trong mot nam s& tang 50
chiec. Vay doanh nghi¢p phai ban véi gia bao nhiéu d€ sau khi giam gia, lgi nhuan thu dugc s& cao
nhat.

Loi giai
D6i 200 nghin dong = 0,2 tri¢u dong
Goi s6 lan giam 200 nghin dong 1a x (x € N)
Gia ban mai caa chiéc xe la: 22 — 0,2x (triéu dong)
S6 lwgng xe duoc ban ra la: 500 + 50x (xe)
Loi nhuan thu duoc 1a: (22 — 0,2x — 18)(500 + 50x) = (4 — 0,2x)(500 + 50x) (triéu dong)
Xét (4 —0,2x)(500 + 50x) = -10x? + 100x + 2000 = -10(x — 5)® + 2250 < 2250
Dau “=" xay ra khi va chi khi: x—5=0=>x=5
Gia sau khi giam 1a: 22 — 0,2.5 = 21 (triéu dong)
Vay doanh nghiép phai ban véi gia 21 triéu ddng sau khi giam gia thi loi nhuan thu dugc s& cao nhat
Bai 26: Ban phu huynh cua truong THCS Ly Nam Bé du dinh chup anh ky yéu cho hoc sinh khéi 9
cua truong. Mot nhom tho chup anh bao ban phu huynh nha truong mac thu mot h9c sinh |,a 800
nghin dong, khi d6 hoc sinh I6p 9 cua nha truong dang ky chi dugc 40 em . Vi muon khuyen khich
hoc sinh I6p 9 nha truong dang ky chup anh ky yeu nhiéu hon, nhom chup anh da dicu tra khao sat
va thu duoc két qua: Ctir mdi lan nhdm chyp anh thu giam 20 nghin dong mot hoc sinh thi so hoc
sinh déng ky s€ tdng 4 em. Hay tinh xem nhom chup anh s& dwa muc thu moi hoc sinh la bao nhiéu
dé co doanh thu lén nhat va tinh doanh thu lue do. (Biet nha truong c6 3 16p 9, moi lop 9 ¢ khoang
35 d@en 40 em hoc sinh)

Loi giai
Goi 6 1an ma nhém chup anh giam 1a x (x € N*)

Gia chup anh ciia mot hoc sinh sau x lan giam 1a: 800 — 20x (nghin d6ng)

S6 hoc sinh tham gia sau x lan giam s& 1a: 40 + 4x (hoc sinh)
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Tdng doanh thu cua nhém chup anh 1a: (800 — 20x)(40 + 4x) (nghin dong)
Xét (800 — 20x)(40 + 4x) = -80x2 + 2400x + 32000 = -80(x — 15)2 + 50000 < 50000
Déu “=" xay ra khi va chi khi: x—15=0=>x =15
Gia chup anh ciia mot hoc sinh sau 15 1an giam Ia; 800 — 20.15 = 500 (nghin ddng)
Vay nhém chup anh can dua ra mic thu mdi hoc sinh 14 500 nghin dong dé c6 doanh thu lon nhat
Bai 27: Mot xuong san xuat moi thang san xuat ra x (tan) san pham. Chi phi san xuét va tiéu thu
lugng san pham nay la A =100 + 2x (triéu dong). Biet rang neu san xuat x (tan) san pham thi gia ban
moi tan san pham la 50 — X (triéu dong). Hoi moi thang xusng phai san xuat bao nhiéu tan hang dé
lgi nhuan thu dugc cao nhat? (Loi nhuan thu dugc bang so6 tien ban san pham trir di chi phi san xuat
va tiéu thy).

Loi giai
Loi nhuan trong thang cua xuang san xuat 1a: x(50 — x) — (100 + 2x) (triéu dong)
Xét x(50 — x) — (100 + 2x) = -x? + 48x — 100 = -(X — 24)> + 476 < 476
Dau “=" xay ra khi va chi khi: x — 24 = 0 => x = 24
Vay mdi thang xuang phai san xuat 24 tan hang dé loi nhuan thu duoc 1a cao nhat
Bai 28: Mot rap chiéu phim c6 120 ghé, gia vé hién tai 1a 100 nghin dong mdi vé. Vi gid vé nay, tat
ca cac ghé déu dugc ban hét cho mdi suat chiéu. Ban quan ly rap phim dang xem xét viéc tang gia vé
dé t6i uu hoa doanh thu. Sau khi thu nghiém, rap phim nhan thiy cir mdi lan ting gid thém 5 nghin
ddng thi s6 ghé bi bo trbng s& ting thém 1a 4 . Hoi mac gia vé mai 1a bao nhiéu dé rap phim dat
doanh thu lén nhat?

Loi giai
Goi sb lan tang gia 1a x (x € N)
Gia tién 1 vé sau x lan tang 1a: 100 + 5x (nghin dong)
S6 ghé da ban sau x 1an tang gia 1a: 120 — 4x (nghin dong)
Tong s tién thu duoc 1a: (100 + 5x)(120 — 4x) (nghin dong)
X6t (100 + 5x)(120 — 4x) = -20x? + 200x + 12000 = -20(x — 5)2 + 12500 < 12500
Dau “=" xay ra khi va chi khi: x—5=0=>x=5
Gia méi sau khi tiang 1a: 100 + 5.5 = 125 (nghin d6ng)
Vay muc gid vé méi 1a 125 nghin dong thi rap phim dat doanh thu 1on nhat
Bai 29: Trong mét phién cho ndng san sach, mot thuong gia c¢6 50 kg tdo va ludn ban hét sb tao khi

ban véi gia 40000 d6ng /1 kg. Véi kinh nghiém d tirng ban hang qua cac phién chg nam truge do,
thuong gia thay rang ct tang gia ban 1én x% (x > 0) so vai Khi ban hét thi s6 tao ban dugc lai giam di
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0,5x%. Hoi throng gia d6 phai ban téo voi gid bao nhiéu tién 1 kg dé s6 tién nhan dwoc sau phién
cho la cao nhat?

Loi giai
Gié tién 1 kg tao sau khi ting gia 1a: 40 + 40x% = 40 + 0,4x (nghin dong)
S6 kg tao ban duoc khi gia tao ting x% la: 50 — 50.0,5x% = 50 — 0,25x (kg)
Tong sb tién thu duoc 1a: (40 + 0,4x)(50 — 0,25x) (nghin d6ng)
Xét (40 + 0,4x)(50 — 0,25x) = -0,1x2 + 10x + 2000 = ~(x — 50) + 2250 < 2250
Déau “=" xay ra khi va chi khi: x—50 = 0 => x = 50
Gia tién 1 kg tao sau khi ting gia 1a: 40 + 0,4.50 = 60 (nghin dong)

Vay thuong gia d6 phai ban tao vai gia 1a 60 nghin dong/kg thi sé tién nhan duoc sau phién cho 1a
Ién nhat

Bai 30: Nguoi ta theo ddi va nhan thay néu trén mdi don vi dién tich mat hd nudi x con ca (x € N°)
thi trung binh sau moi vu, moi con ca nang P(x) = 480 — 20x (g). Hoi can nudi bao nhiéu con ca trén
moi don vi dién tich mat ho dé sau moi vu thu dugc khoi lugng cé lon nhat

Loi giai
Khéi lwong ca thu duoc trén mdi don vi dién tich mat ho 1a:
F(X) = xP(X) = x(480 — 20x) = -20x? +480x = -20(x — 12)? + 2280 < 2280
Dau “=" xay ra khi va chi khi: x— 12 =0=>x = 12

Vay can nudi 12 con ca trén mdi don vi dién tich mat hd dé sau mdi vu thu duoc khdi lwgng ca nhiéu
nhat

Bai 31: Mot cira hang ban qua vai thiéu cua Bic Giang voi gid ban Ia 30000 dong/ 1kg. Gid nhap vao
Ia 16000 dong/1 kg. Vi gia nay cira hang u6c chfxng ban dugc 100 kg/ ngay. Cira hang du dinh
giam gia ban, udc tinh cr giam 1000 dong/ %kg thi so vai thiéu ban dugc s€ tang thém 1a 10kg. Loi
nhuan lIén nhat theo ngay ma ctra hang c6 thé dat duoc la bao nhiéu?

Loi giai
Goi gia tién ma cira hang dy dinh ban 1a: x (16 < x < 30)(nghin dong)
S6 kg vai ban duoc s& 1a: 100 + (30 — x).10 = 400 — 10x (kg)
Loi nhuan theo ngay cuia cira hang 1a: (x — 16)(400 — 10x) (nghin ddng)
Xét (X — 16)(400 — 10x) = -10x? + 560x — 6400 = -10(x — 28)% + 1140 < 1140
Dau “=" xay ra khi va chi khi: x — 28 = 0 =>x = 28

Vay loi nhuan 16n nhit theo ngay ma cira hang cé thé dat duoc 1a 1140 nghin dong
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Bai 32: Mot xe khéch chat lugng cao di tir Can Tho dén Ha Noi ché dwoc nhiéu r]hét 50 hanh khéch
trén mot chuyén di. Theo tinh toan ctia nha xe, néu xe chd duoc x khach thi gia tien ma moi khach

7 2 N 7 ~ . 14
phai tra khi di tuyén duong nay la (180 - 37") tram dong. Tinh s6 hanh khéch trén moi chuyeén xe
sa0 cho tong sé tién thu dugc tir hanh khach nhiéu nhét

Loi giai
4 Y A ~ . 7 \ 2 .
S0 tién thu dugc trén moi chuyen xe la: x(180 — 37") VOIiXEN, 0<x<50
, 3x
Xét x(180 - 7) 2.3x (180 - —)(180 - ?)

Ap dung bt dang thic phu C6-si 3 sé cho: 3k; (180 - 7) (180 - —)

2

3 (180 _ _) (180 _ 7)S <3x+180—32—x+180—37x>3 1728000

3
=1 3x(180 — —) (180 — —) < 11728000 = 576000
Déu “=" xay ra khi va chi khi: 3x = 180 - 2 => x = 40

Tong sb tién thu dugc tir hanh khach 1a: 40(180 - %) =

Vay sb hanh khach trén mdi chuyén xe 1a 40 thi tong sé tién thu dugc tir hanh khach 1a nhiéu nhat
Bai 33: Doanh nghiép tu nhin Tan Hung Yén chuyén kinh doanh xe gin may va tay ga céc loai.
Hién nay, doanh nghi¢p dang tap trung chien luoc vao kinh doanh xe tay ga Lead vai chi phi mua
vao mot chiéc 1a 27 (triéu ddng) va béan véi gia 40 (triéu ddng) mdi chiéc. Vi gia ban nay thi sb
luong xe ma khach hang s& mua 1a 2000 chiéc. Nham muc tiéu day manh hon nita lugng tiéu thu
dong xe dang &n khach nay, doanh nghiép du dinh giam gia ban va wdc tinh rang néu giam 1 (triéu
dong) moi chiec thi so luong xe ban ra s tang thém 800 chiec. Vay doanh nghiép phai dinh gia ban
mMa&i 1a bao nhiéu dé sau khi da thuc hién viéc giam gia, lgi nhuan thu dugc s€ la cao nhat ?

Loi giai

Goi gi ban méi cua mdi chiéc Lead ma doanh nghiép phai xéc dinh dé lgi nhuan thu dugc sau khi
giam gia la cao nhat la: x (27 < x < 40)

S6 tién da giam la: 40 — x (triéu dong)

S6 lwgng xe tang 1én 1a: 800(40 — X) (xe)

Tong sb san pham ban duoc 1a: 2000 + 800(40 — x) = 34000 — 800x (xe)
Doanh thu ma doanh nghiép dat duoc la: (34000 — 800x).x (triéu dong)

Chi phi ma doanh nghiép phai bo ra 1a: (34000 — 800x).27 (triéu ddng)
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Loi nhudn ma cong ty dat duoc 1a; (34000 — 800X)x — (34000 — 800x).27 = -800x2 + 55600 —
918000

Xét -800x? + 55600x — 918000 = -800(x — 34,75)% + 48050 < 48050
Déu “=" xay ra khi va chi khi: x — 34,75 =0 => x = 34,75
Vay doanh nghiép phai ban véi gia méi 1a 34,75 triéu dong thi loi nhuan thu duoc s& 1a cao nhat
Bai 34: Mot cong ty nhan san Xuat 400.000 huy chuong bac nhan ngay ky ni¢m lan thir 30 Apollo 11
do b lén mat Trang. Cong ty s¢ hitu 20 may, moi may cd the san xuat 200 huy chuong/gio. Chi phi
lap dat may dé san xuat huy chuong la 80 USD/may va tong chi phi van hanh la 5,76 USD/gio. Hay
biéu dien chi phi san xuat 400.000 huy chuong bang mot ham theo so6 médy da dung. Hay udc tinh s6
may ma cong ty nén dung dé chi phi nho nhat.

Loi giai
Goi s6 may ma cong ty dung dé chi phi nho nhat 1a: x (1 < x < 20)(x € N)(may)
Chi phi lp dat cac may la 80x (USD)

400000 11520

Chi phi van hanh cac may la: 5,76 = (USD)
200x X

Tong chi phi can chi tra la: 80x + nizo (USD)

Ap dung bt dang thic Co-si 2 s6 cho: 80x; 11220 (Vix>0)

80X + > 2 / 80x. ~— = 1920

DAu “=> xay ra khi va chi khi: 80x = 2222 => x = 12

Vay cdng ty nén sir dung 12 may dé san xuat thi tng chi phi s& nho nhit

Bai 35: Gia sir chi phi cho xuat ban X cudn tap chi (gdm: Iwong can bd, cdng nhan vién, gidy in,...)
duoc cho boi cong thuc: C(x) =0,0001x* —0,2x+10000, trong d6 C(X) duoc tinh theo don vi 1a van
dong (1 van ddng — 10000 dong). Chi phi phat hanh cho mdi cuén 1a 4 nghin dong. Ti s6

M (X) _T® dugc goi la chi phi trung binh cho mét cudn tap chi khi xuat ban X cubn va tong chi
X

phi T(X) (xuat ban va phat hanh) cho X cubn tap chi. Tim chi phi trung binh thap nhat cho mét cuén
tap chi 1a bao nhiéu van dong, biét rang nhu cau hién tai xuat ban khdng quéa 30000 cudn?

Loi gidi
D6i 4 nghin déng = 0,4 van dong
Chi phi phat hanh cho x cudn 1a: 0,4x (van dong)

Téng chi phi xuat ban va phéat hanh cho x cuén tap chi 1a: T(x) = C(x) + 0,4x:
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0,0001x2 — 0,2x + 10000 + 0,4x = 0,0001x2 + 0,2x + 10000 (van ddng)

Ta c6: M(X) = 722 = 0,0001 + = + 0,2

X

Ap dung bt dang thirc C6-si 2 s6 cho: 0,0001x; 10200
0,0001x + 10200 22\[0;0001X n 10200 P
M(x)>2+0,2=2,2

Déu “=" xay ra khi va chi khi: 0,0001x = 2222% = x = 10000

Vay chi phi trung binh thap nhat cho mot cudn tap la 2,2 van ddng

Bai 36: Mot ctra hang trung binh ban duogc 100 cai tivi moi thang véi gia 14 triu do6ng mot cai. Cha

cua hang nhan thay rang, neu giam gia ban moi cai 500 ngan dong thi so luong tivi ban ra s& tang

thém 10 cai moi thang. Hoi ctra hang nén ban véi gia bao nhiéu dé doanh thu ctra hang la 16n nhat?
Loi giai

Goi gia giam ban mdi céi tivi 1a x (triéu dong)(0 < x < 14)

Gia sau khi giam ciia mdi céi tivi 1a: 14 — x (triéu dong)

Do giam gia ban mdi cai 500 ngan ddng thi s6 lwong tivi ban ra sé tang thém 10 cai mdi tthangs nén
X e eq o N N .y qx. 10x s .
SO lugng tivi ban ra tang 1én bay gio la: os - 20x (céi)

Doanh thu mot thang cua ctra hang la: (100 + 20x)(14 — X)
Xét (100 + 20x)(14 — x) = -20x? + 180x + 1400 = -20(x — 4,5)> + 1805 < 1805
D4u “=" xay ra khi va chi khi: x—4,5=0=>x=4,5
Gia ciia mdi céi tivi sau khi giam 1a: 14 — 4,5 = 9,5 (triéu dong)
Vay cira hang nén béan véi gia 1 9,5 triéu dong mot céi tivi thi doanh thu cira hang 1a 16n nhét
Bai 37: Mot loai vi khuan dugc tiém mét loai thude kich thich sy sinh san. Sau t phat, sé vi khuan
dugc xac dinh theo cong thirc B(t) = 1000 + 30t? — t2 (0 < t < 30). Hoi sau bao gidy thi s6 vi khuan
I6n nhat?
Loi giai
X6t 1000 + 302 — 3 = (t — 20)%(t + 10) + 5000 (dung Casio) < 5000
Dau “=" xay ra khi va chi khi: t—20=0=>t =20

Vay sau 20 gidy thi s6 vi khuan 1 1on nhat
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Bai 38: Giam d6¢ mot nha hat A dang phan van trong viée xac dinh muc gid vé xem cac chuong
trinh dwgc trinh chiéu trong nha héat. Viéc nay rat quan trong né s& quyét dinh nha hat thu dwoc bao
nhiéu loi nhuan tur cac budi trinh chiéu. Theo nhitng cudn s6 ghi chép ctia minh, dng ta xac dinh
duoc rang: néu gia vé vao cira 1a 20 USD/ngudi thi trung binh ¢6 1000 ngudi dén xem. Nhung néu
tang thém 1 USD/nguoi thi s& mat 100 khach hang hoac giam di 1 USD/ngudi thi s& ¢ thém 100
khéch hang trong s6 trung binh. Biét rang, trung binh, mdi khach hang con dem lai 2 USD lgi nhuan
cho nha hat trong cac dich vu di kém. Hiy gitip giam ddc nha hat nay xac dinh xem can tinh gia vé
VA0 Cira 1a bao nhiéu dé thu nhap 1a 16n nhat.

Loi giai

Goi gid vé sau khi didu chinh 1a: 20 + x (x > —20)(USD)

S6 khach sau diéu chinh gia vé 1a: 1000 — 100x (nguoi)

Téng thu nhap 1a: (20 + x + 2)(1000 — 100x) (USD)

Xét: (22 + X)(1000 — 100) = -100x? — 1200x + 22000 = -100(x + 6)2 + 25600 < 25600

DAau “=" xay ra khi va chi khiL x + 6 =0=>x= -6

Gia vé sau khi diéu chinh I : 20 — 6 = 14 (USD)

Vay gia vé vao ctra 1a 14 USD thi thu nhap caa nha hat 1a 1on nhat

Bai 39: Néu mot doanh nghiép san xuat x san pham trong mot thang (x € N”; 1 < x < 5000) thi
doanh thu nhan duoc khi ban hét s6 san pham do 13 F(x) = -0,02x? + 440x (nghin ddng), trong khi

chi phi san xu4t binh quan cho mdi san phédm 1a: G(x) = 222 + 190 (nghm ddng). Gia str s6 san

pham san xuét ra ludn duoc ban hét. Trong mot thang, doqnh nghiép d6 can san xuat it nhat bao
nhiéu san pham dé lgi nhuan thu duoc I6n hon 130 triéu dong?

Loi giai
Loi nhuan khi ban hét x san pham 1a:
L(X) = F(x) — G(X)x = -0,02x? + 440x — (23000 + 190x) = -0,02x? + 250x — 23000 (nghin d6ng)
Loi nhuan thu dwoc 1én hon 130 triéu dong, ta ¢ bt phuong trinh:
L(x) > 130.10°
=>-0,02x? + 250x — 23000 > 130000
=>0,02x2 — 250x + 153000 < 0
=> 645,31 < x < 11854,69 (Dung Casio)
Két hop vai diéu kién => 645,31 < x < 5000
=> Xmin = 646

Vay doanh nghiép can san xuét it nhat 646 san pham
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Bai 40: Néu mot doanh nghiép san xuat x san pham trong mot thang (x € N*; 1 < x < 4500) thi
doanh thu nhan duoc khi ban hét s6 san pham d6 1a F(x) = -0,01x2 + 300x (nghin dong), trong khi
chi phi san xuét binh quan cho méi san pham Ia G(x) = == + 200 (nghin déng). Gia sira s6 sn
pham xuat ra luon dugc ban hét. Trong mot thang, doanh nghiép d6 can san xuét it nhat bao nhiéu
san pham d¢ lgi nhuan thu dugc 16n hon 100 triéu dong?

Trich Bé Thi THPTQG 2025 M6én Toan — Ma Dé 0109
Loi nhuan khi ban hét x san pham 1a:
L(X) = F(X) — G(X).x = -0,01x* + 300x — (30000 + 200x) = -0,01x* + 100x — 30000
Loi nhuan thu duoc 16n hon 100 triéu déng, ta c6 bat phuong trinh
L(x) > 10.10°
=>-0,01x? + 130x — 30000 > 100000
=>-0,01x? + 100x — 130000 > 0
=>1535,9 < x<8464,1
Két hop véi diéu kién => Xmin = 1536
Vay doanh nghiép can phai san xuat it nhat 1536 san pham
Bai 41: Dé gay quy tir thién, cau lac b thién nguyén cua mot truongTHPT t6 chtrc hoat dong bén
hang vai hai mét hang la nuoc cha}nh va khoai chién. Cau lac bd thiét ké hai thuc don. Thuc don 1 ¢o
gia 25 nghin dong, bao gom hai coc nude chanh va mot tui khoai chién. Thue don 2 ¢6 gia 40 nghin
dong, bao gom ba coc nuéc chanh va hai tui khoai chién. Biet rang cau lac bg chi lam dugc khdng
qua 165 €OC Nude ghanh va 100 tai khoai‘chién. So tién 16n nhat ma cau lac bo co thé nhan duoc sau
khi ban hét hang bang bao nhiéu nghin dong?
Trich D& Thi THPTQG 2025 Mén Toan — Ma Bé 0103
Loi giai
Goi thyc don 1 ma cau lac bo lam duoc la: x (x € N)
Goi thye don 2 ma cau lac bo lam duoc la: y (y € N)
S6 tién cau lac bo nhan duoc 1a: F(x ; y) = 25x + 40y (nghin dong)
Do cau lac bo chi lam dwoc khdng qua 165 cdc nudc chanh nén ta ¢6 bt phuong trinh:
2x +3y < 165

Do cau lac bo chi lam dwoc khdng quéa 100 tdi khoai tay chién nén ta cd bat phwong trinh:

X +2y <100
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2x + 3y < 165
Ta c6 diéu Kién nhu sau: { x + 2y < 100
x,y =20

Céch 1: Dung mién nghiém

Ta nhan duoc mién nghiém caa hé 1a mién nghiém tt giac OABC véi O(0; 0), A(0; 50), B(30; 35),
C(82,5; 0)

Ta s¢€ thay cac toa d6 O, A, B, C vao F(x; y)

Nhu vay ta c6: F(0; 0) = 0, F(0; 50) = 2000; F(30; 35), F(30; 35) = 2150; F(82,5; 0) = 2062,5

Luu y: cach nay 1én 16p 10 cac ban s€ duoc hoc ro6 hon

Vay sb tién 16n nhét cau lac bo nhan duoc 13 2150 nghin dong

Cach 2: Ta nhan thiy rang dé sb tién cau lac bo nhan dwoc 1a 16n nhat khi (Xo; Yo) 1a nghiém cua hé

2x + 3y = 165
x + 2y = 100

phuong trinh: {
=>(X; y) = (30; 35)

=> F(30; 35) = 2150 nghin dong

Vay sé tién 16n nhat cau lac bo nhan dugc 1a 2150 nghin dong

Bai 42: Tudi tho cua Minh va bai toan nhitng vién bi

Méi ngudi déu co mot tué,i tho dang nhé, va Minh ciing khong ngoai I¢. Ngay bé, Minh ndi tiéng
khap x& khong phai vi chien thang, ma vi... la tay ban bi “thua nhicu nhat" trong céc tro choi dan
gian! Tong cong, Minh da thua 2026 vién bi, gom ba loai: bi thuong, bi rong xanh va bi sat — lan luot

c6 s6 lwong la a, b, va c vién.

Trude khi “thua sach”, Minh ting 1a mot nha suu tim dam mé: 1an ndo mua bi ciing phai chon du
moi loai it nhat 1 vién. Gia tien cho ting loai bi la:

« Bi thuong: 2 nghin dong/vién

« Bi rong xanh: 3 nghin déng/vién
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*Bi sit: 7 nghin dong/vién

Gia st Minh da mua dung s6 vién a, b, va ¢ nhu trén, hay tim sb luong vién bi mdi loai dé tong sb
tien Minh phai bo ra la it nhat c6 thé.

Loi giai
Do Minh d4 mua dung s6 vién a, b, vac =>a+ b + ¢ = 2026
Tong sb tién ma Minh phai bo ra 1a: 2a + 3b + 7¢ (nghin dong)
batS=2a+3b+7c
Tacd:S=2a+3b+7c=2(a+b+c)+b+5c=22026+b+5¢c
S>2.2026+1+5.1=4058
Dau “=" xay ra khi va chi khi: a=2024;b=c=1

Vay dé tong s6 tién ma Minh phai bo ra it nhét thi bi thuong 1a 2024 vién, bi rong xanh va bi sit 1a 1
vién

Bai 43: Gia dinh ban Tuén dé ra rang: can it nhat 900 don vi protein va 400 don vi lipid trong thirc
an moi ngay. Moi kildgam thit bo chira 800 don Vj protein va 200 don vi lipid. Moi kildgam thit lon
chir 600 don vi protein va 400 don vi lipid. Bit rang gia dinh nay chi mua nhicu nhat 1,6 kg thit bo
va 1,1kg thit lon; gia tién 1kb thit bo 1a 250 nghin dong, 1kg thit lon la 160 nghin ddng. Tim khéi
lwong thit mdi loai ma gia dinh ban Tuan cAn mua dé dam bao yéu cau vé lugng protein va lipid
nhung chi phi 13 it nhat

Loi giai
Goi sb kildgam thit bd ma gia dinh Tuan mua 1a: x (kg)(x > 0)
Goi sb kildgam thit lon ma gia dinh Tuan mua 1a: y (kg)(y > 0)

Tong chi phi gia dinh Tudn can phai chi 1a: 250x + 160y (nghin dong)

800x + 600y = 900 8x + 6y =2 9

. ax Lian. ) 200x + 400y = 400 _ x + 2y = 2
Ta c6 diéu Kién: 0<x<16 => 0<x< 16
0<x<11 0 <y<11

Ta co: 250 x + 160y = 31,25(8x + 6y) — 27,5y = 31,25.9 — 27,5.1,1 = 251

Dau “=" xay ra khi va chi khi: x=0,3; y = 1,1

Vay dé chi phi 1a thip nhét thi gia dinh Tuan can phai mua 0,3 kg thit bd va 1,1kg thit lon

Bai 44: Mot cira hang dién tir dy dinh sir dung s6 van ban dau khong vurot qua 2 ti 750 triéu dong dé

nhap V& hai loai tivi: loai 50 inch va loai 55 inch. Gia nhap va lgi nhuan du kién cua mdi loai tivi
dugc tinh trong bang sau:

Loai tivi Tivi 50 inch Tivi 55 inch

S6 tién
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Gia nhap vao (triéu dong/1 tivi) 20 25

Loi nhuan dy kién (triéu dong/1 tivi) 2 3,375

Cira hang wéc tinh rang tong nhu cau ti¢u thy cia thi truong s& khong vuot qua 120 chiée tivi ca hai
loai. T[nh ) luong tivi moi loai ma ctra hang nén nhap vé lgi nhuan thu duoc (sau khi ban hét hang
nhap ve) la lén nhat
Loi giai
Goi s6 chiéc tivi loai 50 inch cira hang nhap Ia: x (chiéc)(x € N)
Goi s6 chiéc tivi loai 55 inch cira hang nhap Ia: y (chiéc)(y € N)
Loi nhuan cira hang thu dugc khi d6 1a A = 2x + 3,375y (triéu dong)
S6 tién dé nhap hai loai tivi véi lugng nhu trén 1a: 20x + 25y (triéu dong)
Do sb tién ti da dé dau tu hai loai tivi trén 2 ti 750 triéu dong nén ta c6 bat phuong trinh:
20x + 25y <2750

Do nhu cau tiéu thu caa thi truong s& khéng quéa 120 chiéc tivi ca hai loai nén ta cd bat phuong trinh:

Xx+y<120
Xx €EN;y €N Xx € N;y €N
bidu kién x, y thoa man: {20x + 25y < 2750 =>{4x + 5y < 550
x +y < 120 x +y < 120

A =2x+ 3,375y = 8A = 16x + 27y = 4(x + y) + 3(4x + 5y) < 480 + 1650 = 2130
=> A <266,25
Dau “=" xay ra khi va chi khi: x = 50; y = 70

Vay cira hang nén nhap vé 50 céi tivi loai 50 inch va 70 céi tivi loai 55 inch thi lgi nhuan thu duoc 1a
I6n nhat

Bai 45: Huong ung chuong trinh “Tinh nguyén mua dong 2024”, mot doan tinh nguyén can thué xe

de cho 28 nguoi va 9 tan hang de gitip d& dong bao hai tinh Yén Bai va Lao Cai bi anh husng boi

thién tai, Noi thué xe ¢6 hai loai xe A va B, trong d6 loai xe A c0 10 chiéc va loai xe B co9 Chiéc.’

Mot ch[éc xe loai A cho :[hué VQi gia 4 triéu dong, mot chiéc xe ~Ioai B cho thué v§}i gia 3 triéu. Biet

rang moi xe loai A c6 thé che toi da 4 nguoi va 0,6 tan hang; moi xe loai B ¢6 the cho toi da 2 nguoi

va 1,5 tan hang. Hoi doan tinh nguyén phai thué bao nhiéu xe mdi loai dé chi phi bo ra la it nhat?
Loi giai

Goi sb xe can thué loai A 1a x (xe)(0 < x < 10)(x € N)

Goi s6 xe can thué loai B1a y (xe)(0 <y <9(y € N)

Chi phi can bo ra dé thué xe la: S = 4x + 3y (triéu dong)
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Luong hang t6i da chd duoc 13: 0,6x + 1,5y (triéu dong)
S6 nguoi tdi da chd duoc 1a: 4x + 2y (ngudi)

Vi ¢6 9 tan hang nén ta co: 0,6x + 1,5y >9

Vi ¢6 28 nguoi nén ta co: 4x + 2y > 14

0 <x <10 0 <x <10
A iAo . 0<y=<9 _ 0<y<9
bieu kiénrang budc: 36 ¢ 4 15y > 97 Y2x + 5y > 30
4x + 2y = 28 2x +y = 14

Taco: S =4x + 3y =>4S = 16x + 12y = (2x + 5y) + 7(2x +y) > 30 + 7.14 = 98
=S >32
Déau “=" xay ra khi va chi khi: x = 5; y = 4
Vay dé chi phi bo ra 1a thip nhat thi doan tinh nguyén can thué 5 xe loai A va 4 xe loai B
Bai 46: Mot trang trai rau sach ¢ Da Lat mdi ngay thu hoach dwoc 1 tan rau. M6i ngay, néu gia ban
rau la 30000 dong/kg thi ban het rau, neu gia ban rau tang 1000 dong/kg thi s rau thira tang 20 kg.
Sé rau thura nay dugc thu mua hét dé 1am thtrc n chin nudi vai gia 2000 ddng/kg. Hoi dé mdi ngay
thu duoc s6 tién ban rau lon nhat thi trang trai d6 nén ban rau véi gia bao nhiéu nghin dong?
Loi giai

Goi sb lan tang gia 1a x (1an)(x > 0)
Gia ban mai 1a: 30000 + 1000x (d6ng/kg)
S6 Iwong rau thira sau khi tang gia 13: 20x (kg)
S6 Iwong rau ban cho moi ngudi 1a: 1000 — 20x (kg)
Doanh thu khi ban cho moi ngudi 1a: (1000 — 20x)(3000 + 1000x) (d6ng)
Doanh thu tir s6 Twgng rau thira 1a: 2000.20x = 40000x (dong)
Tong doanh thu cua trang trai a: (1000 — 20x)(3000 + 1000x) + 40000x (d6ng)
Xét (1000 — 20x)(3000 + 1000x) + 40000x = (30000000 + 400000x — 20000x2) + 40000x

= -20000x? + 440000x + 30000000

= -20000(x — 11)2 + 32420000 < 32420000
Dau “=" xay ra khi va chi khi: x—11=0=>x=11
Gia ban mai 1a: 30000 + 1000.11 = 41000 (ddng) = 41 (nghin dong)

Vay dé mdi ngay thu duoc sb tién ban rau 16n nhat thi trang tri nén ban rau véi gia 41 nghin dong
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Bai 47: Trong trung tdm thuong mai Lotte thanh phé Vinh, c6 mét nha hang ban buffet hai san. Khi
nha hang ban véi gia 200 ngan dong mot suat thi m01 ngay nha hang ban dwoc 100 suat. Nha hang
du dinh c6 dot giam gia de kich cau trong dip cubi nim. Theo khao sat tur thi truong thi mdi lan giam
gia 10 ngan dong‘mot Sut thi nha hang béan thém dugc 10 suit. Hoi nha hang can bén véi gia mai 1a
bao nhiéu ngan dong mét suat dé doanh thu trong mot ngay la I6n nhat?

Loi giai
Goi s6 lan giam gia la x (lan)(x > 0)
Gia ban mai caa mdi suat buffet 1a: 200 — 10x (ngan dong)
S6 suat buffet ban duoc 1a: 100 + 10x (suat)
Doanh thu mot ngay cua cira hang 1a: (200 — 10x)(100 + 10x) (ngan ddng)
Xét (200 — 10x)(100 + 10x) = -100x2 + 1000x + 20000 = -100(x — 5)? + 4500 < 4500
Déau “=" xay ra khi va chi khi: x—5=0=>x=5
Gia ban mgi caa mdi suat buffer 1a: 200 — 10.5 = 150 (ngan dong)
Vay dé doanh thu mot ngay 1a 16n nhat thi nha hang can ban véi gia moi 1a 150 ngan ddng mot suat
Bai 48: Truong THCS Ly Nam Dé dy dinh t6 chirc cho 435 ngudi gdom gido vién va hoc sinh tham
gia hoat dong trai nghiém Dao Ngoc Xanh. Nha truong da lién hé véi cong ty du lich d€ thué 2 loai
xe: loai 35 cho ngoi va loai xe 50 cho ngoi (khdng ke lai xe). Bict rang gia thué xe loai 35 cho ngoi
la3,5 triéuqdéng/xe; [oai xe 50 cho ngoi la 5,3 tri¢u dong/xe. Hoi nha truong can thué moi loai bao
nhiéu xe dé vira du s6 cho ngoi cho 435 ngudi va chi phi thué xe la thap nhat?

Loi giai
Goi sb xe loai 35 chd 1a: x (x € N*)(x > 1)

Goi s6 xe loai 50 chd lay (y € N")(y > 1)

435 — 50y
35

Theo dé bai ta c6: 35x + 50y = 435 => x =
Tong chi phi thué xe 1a: H = 3,5x + 5,2y (triéu ddng)
H=35x+52y="2""235+52y=02y+435

Viy>1=>02y>02=>H2>435+02 =437

D4u “=" xay ra khi va chi khi: y=1=>x=11

Vay can thué 11 xe loai 35 chd va 1 xe loai 50 chd thi chi phi thué 1a thip nhét

Bai 49: Mot doan lam phim can thué tryc thang dé ché 150 ngudi dén phim truong. CO 2 loai truc
thang: loai A chd dugce 40 nguoi (khong tinh co trudng) co gié thué 1a 60 triéu dong trén mot chiéc;

loai B ch dugc 10 nguoi (khong tinh co treong) ¢6 gia thué 1a 16 triéu dong trén mot chic. Tinh
chi phi thap nhat dé doan lam phim thué tryc thang chd 150 nguoi dén phim truong
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Loi giai
Goi sb cdi truc thing thué loai A 1 x (c&i)(x € N)
Goi sb cdi tryc thing thué loai B 1a: y (céi)(y € N)
Do tong sb ghé ngdi ludn > tdng sb ngudi ché duoc (khong tinh co trudng) => 40x + 10y > 150 (1)
Goi chi phi can chi la A (triéu dong)
=> A =60x + 16y
Tacéd:x,y>0
Xéty =0 thi tir (1) => Xmin =4
=> A =240
Xéty=1hoacy =2 thitir (1) => Xmin=4
=>A> 240
Xéty=3thitr (1) => Xmin=3
=> A =228<240
Xeéty >4 taco:
A =1,5(40x + 10y) + y > 229 > 228

Vay doan lam phim can thué 3 cai truc thiang loai A va 3 cdi truc tiang loai B dé chi phi nho nhat 1a
228 triéu dong

Bai 50: Tran bong da giao hitu gitra doi tuyén Viét Nam va Singapore ¢ san van dong My Dinh c6
sirc chira 60 000 khan gia. Ban to chirc ban vé voi gia moi ve 1a 100 nghin dong, so khan gia trung
binh dén sin xem bong da 1a 24 000 ngudi. Qua thdm do du ludn, nguoi ta thay rang moi khi gia vé
giam thém 10 nghin dong, s& c6 thém khoang 3.000 khan gia. Hoi ban to chire nén dat gia vé la bao
nhiéu d¢ doanh thu tur tien ban vé la I6n nhat vai don vi tinh gia vé 1a nghin dong?

Loi giai
Goi sb lan giam gia vé 1a: x (lan)(x > 0)
Gia vé méi sau khi giam x lan la: 100 — 10x (nghin dong)
S6 lwgng khan gia sau khi giam gia vé 1a: 24000 + 3000x (ngudi)
Doanh thu tir tién ban vé 1a: (100 — 10x)(24000 + 3000x) (nghin d6ng)
Xét (100 — 10x)(24000 + 3000x) = 2400000 + 60000x — 30000x>

=-30000(x — 1)? + 2430000 < 2430000
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Dau “=" xay ra khi va chi khi: x—1=0=>x=1
Gi& vé ban méi 1a: 100 — 10.1 = 90 (nghin ddng)
Vay ban té chirc nén dat gia vé 1a 90 nghin dong dé doanh thu tir tién béan vé Ia I6n nhit
Bai 51: Mot dai Iy nhap khau trai cdy tuoi dé phan phdi cho c4c cira hang. Mdi lan nhap khau trai
cay, khoang chi phi van chuyen (khong doi) la 25 triéu dong. Chi phi bao quan moi ta trai cay trong
kho 1a 80 nghin dong/ngay. Thoi gian bao quan toi da 10 ngay. Bict rang, ke tur ngay dau tién nhap
hang, dai Iy s€ phan phoi t6i cac cua hang 25 ta trai cdy moi ngay. Moi lan nhap hang, dai Iy phai
nhap du trai cay cho bao nhicu ngay phan phoi dé chi phi trung binh cho moi ngay thap nhat (bao
gom chi phi van chuyén va chi phi bao quan trong kho)?

Loi giai
Po6i: 80 000 dong = 0,08 tri¢u dong.
Gia str can nhap trai cay dii x ngay dé chi phi trung binh cho mdi ngay thap nhat (x € N*)(n < 10)
MJi ngay phai phan phéi di 25 ta trai cay nén tong sé trai cay trong mot 1an nhap 1a 25x (ta)
Chi phi bao quan ngay dau la: 25x.0,08 (triéu déng)
Chi phi bao quan ngay tha hai la: 25(x — 1).0,08 (triéu dong)

Chi phi bao quan ngay thir ba 1a: 25(x — 2).0,08 (triéu ddng)

Chi phi bao quan ngay cudi cung 1a: 25.0,08 (triéu ddng) (vi chi con 25 ta cho ngay cudi ciing)
Tong chi phi bao quan 1a:

A = 25x.0,08 + 25(x — 1).0,08 + 25(x — 2).0,08 +...+ 25.0,08

A=25008.[x + (x — 1) + (x — 2)+...+ 1]

A=2x + (x — 1) + (x — 2) +...+1]

Tacothéviet x + (Xx—1) + (Xx—2) +...+ 1 thanh tong 1 + 2 + 3 +...+ x

Ap dung cdng thic tinh tong x s6 hang dau cua cp sé cong, ta duoc

1 +2 43+, 4 x =21

=>A=x(Xx+1)
Tong chi phi (gdm phi van chuyén va bao quan) 1a: 25 + x(x + 1) (triéu dong)

Chi phi trung binh la: B(x) = 25++x+1) =5 i x+1

X

Ap dung bat dang thiac Co-si 2 s6 cho: Zx—s; x (Vix > 0)
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—+ >2’—x 10

—>Bx)>10+1=11
Déu “=” xay ra khi va chi khi: = x=>x =5

Vay mdi lan nhap hang, dai Iy phai nhap du tréi cdy cho 5 ngay phan phdi dé chi phi trung binh cho
moi ngay la thap nhat

Bai 52: Mot cong ty trung binh ban dugc 600 chiéc may loc khdng khi moi thang vaéi gia 10 tri¢u
ddéng mot chiéc. Mot khao sat cho thiy néu giam gia ban mdi chiéc 400 nghm ddng, thi s6 luogng ban
ra tang thém khoang 60 chiéc mdi thang. Goi p (triéu dong) 1a gia cia mdi may, x 1a s6 may ban ra.
Khi d6, ham cau lap = p(x) va ham doanh thu 1a R(p) = p.x. H6i cdng ty phai ban mdi may voi sb
tién bao nhiéu triéu dong dé doanh thu Ia I6n nhat?

Loi giai
D6i 400 nghin dong = 0,4 triéu dong
Goi sb lan giam gia ban mdi chiéc may loc la t (lan)(t > 0)
Gia magi sau khi giam t lan 1a: 10 — 0,4t (triéu dong)
S6 Iwgng may ban ra sau khi giam gia 1a: 600 + 60t (chiéc)
Doanh thu cua cira hang 1a: (600 + 60t)(10 — 0,4t) (triéu dong)
Xét (600 + 60t)(10 — 0,4t) = -24t> + 360t + 6000 = -24(t — 7,5)% + 7350
Dau “=" xay ra khi va chikhi: t—75=0=>t=75
Gia moi la: 10 — 0,4.7,5 = 7 (triéu dong)
Vay cdng ty phai ban mdi may vai s6 tién 1a 7 triéu dong dé doanh thu I6n nhat
Bai 53: Nguoi quan I cia mot khu chung cw ¢6 100 can ho cho thué nhan thay ring tat ca cac can ho
S€ c6 pguc‘yi thué néu gia thyé mot cén ho la 8 triéu dong mot thang. MGt cude khao sat thi truong cho
thay rang, trung binh cu moi lan téng gia thué can ho thém 100 nghin dong thi s& c6 thém mot can hd
bi bo trong. Nguoi quan 1i nén dét gia thué (tricu dong) mdi cin ho 13 bao nhiéu dé doanh thu la 16n
nhat?

Loi giai
Goi s6 lan tang gia x (1an)(0 < x < 100)
MGi lan ting gia thi s cin ho cho thué Ia: 100 — x (cin)
S6 tién thué cin ho sau mdi lan tang 1a: 8000000 + 100000 (triéu dong)
Tong sb tién cho thué can ho 1 thang 1a: (8000000 + 100000x)(100 — x) (triéu dong)

Xét (8000000 + 100000x)(100 — x) = -100000x? + 2000000x + 800000000
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=-100000(x — 10)2 + 810000000 < 810000000
Déu “=" xay ra khi va chi khi: x—10 =0 =>x = 10
Vay ngudi quan ly nén dit gia thué mdi can ho 1a 10 triéu ddng dé doanh thu 1a 16n nhat
Bai 54: Mot cong ty kinh doanh trong linh vyc van tai dang van hanh mét doi gom 35 xe chg hang
cung loai véi loi nhuan trung binh ciia moi xe la 1 triéu dong mot ngay. D€ mé rong md hinh kinh.
doanh, cong ty du dinh bo sung mot s6 xe cho hang cuing loai véi xe dang van hanh. Cong ty da tien
hanh khao sat va phan tich thi truong, ket qua cho thay: cr bo sung mot xe ché hang cung loai vao
hoat dong thi loi nhuan trung binh cua moi xe trong ca doi lai giam di 20 nghin dong mét ngay. Hoi
cong ty nén bo sung bao nhiéu xe cho hang cting loai d€ loi nhuén trung binh moi ngay cua doi xe
I6n nhat?

Loi giai

Goi s xe bd sung 1a x (xe)(x € N

S6 xe sau khi bo sung 1a: 35 + x (xe)

Vi ctr bo sung mot xe ch(y‘héng cung loai vao hoat dong Ehi loi nNhuan trung binh cua moi xe trong ca
doi lai giam di 20 nghin dong mot ngay nén lgi nhuan moi xe moi ngay giam: 20x (nghin dong)

Loi nhuan trung binh mdi xe ban dau 12 1 trigu dong mot ngay nén lgi nhuan trung binh mdi xe sau
khi giam la: 1000 — 20x (nghin dong)

Tong loi nhuan trung binh caa ca do 1a: L(x) = (35 + x)(1000 — 2x) (nghin d6ng)

2
Xét (35 + X)(1000 — 20x) = -20% + 300X + 35000 = -20(x — 2)" +36125 < 36125

Dau “=" xay ra khi va chi khi: x - 175 =0=>x= 175 =75

Vix€e€N'=>x=7hoicx=8
Xét x = 7 => L(x) = 36120
Xét x = 8 => L(x) = 36120

Vay cong ty nén bd sung 7 xe hoic 8 xe chd hang cuing loai dé loi nhuan trung binh mai ngay cua
doi xe la lon nhat

Bai 55: Bac An c6 100 chiéc coc goc bang nhau, bac muén dung dé dong coc lam hang rao quay
thanh mot manh vuon hinh chir nhat c6 moét phia tan dung tuong (nhu hinh ve). Cac coc cach nhau 1
m, tai cO céc vi tri goc A, B, C, D déu c6 coc. Tinh dién tich manh vuon lén nhat ma bac An cé thé
quay duoc?
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1 Tuwomg D

Lai giai
Dit AB =CD =x (m); BC=y (m)(x,y € N)
S6 coc bang: 2x +y+ 1 =100 =>y = 99 — 2x
Dién tich manh vuon 1a: S = xy (m?)
Céch 1: Ta cd: xy = X(99 — 2X) = -2x> + 99x
X6t P = S — 1225 = -2x2 + 99x — 1225 = (x — 25)(49 — 2x)
V6i x € N7, ta xét cac truong hop sau:
TH1: V6oix>25=>x-25>0;49-2x<0=>P<0
TH2: V6ix=25=>P =0
TH3: x <25=>x<24=>2x<48
=>x-25<0;49-2x>0=>P<0
=>P<0=>8<1225
D4u “=" xay ra khi va chi khi: x = 25 => y = 49
Cach 2: Xét Xy = x(99 — 2x) = -2x% + 99x = -2(X — 24,75)? + 1225,125 < 1225,125
Dau “=" xay ra khi va chi khi: X — 24,75 = 0 => x = 24,75
Vix € N, ta xét voi X = 24; x = 25; X = 26
Voi X =24 => Spax = 1224
V6i X =25 => Spax = 1225
Vi X = 26 => Spax = 1222
=> Smax = 1225 khi x = 25
Vay dién tich manh vuon 1on nhit ma bac An c6 thé quay dugc [a 1225m?
Bai 56: Mot doanh nghiép san xuét doc quyén mot loai san pham. Gia sir khi san xuét va ban hét x

san pham do6 (v610 <x <400), khi do tong sb tién doanh nghiép thu duoc 1a f(x) = 400x - X? (don vi:
chuc nghin dong). Mirc thué phu trén mot don vi san phdm ban duoc 1a t (chuc nghin déng)(véi 0 < t
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< 100). Tim muc thué t sao cho nha nuéc nhan dugc s6 tién thué phu thu I6n nhat va doanh nghiép
cling thu Quoc lgi nhuan theo mirc thué phu thu do. (Biet rang: Loi nhuan = Tong doanh thu — Chi
phi— Thug)

Loi giai
Khi san xuét va ban hét x san pham d6 (0 < x < 400) loi nhuan cua doanh nghiép 1a:

L(X) = f(X) — g(X) — t.x = (400x — x?) — (x? + 280x + 10) — t.x

L(X) = -2x? + 120x — 10 — t.x = -2x*> + (120 — t)x — 10

4

L(x) = -2[x2 — 2.8 (S t)z] +2,(2 t)z ~10

(120 - t)?

2 2
120 -t 120 -t
) L z0-1)

L(x) =-2(x = = — - 10< ~10

Do d6 L(x) dat gié tri I6n nhat khi x = 222

20—t

Sé tidn thué nha nuée thu duoc tir doanh nghiép 1a: T(t) =t.x =t. 2

Xétt, 22t =

=2+ 30t = —(t — 60)2 + 900 < 900 (Vi 0 < t < 100)

Dau “=" xay ra khi va chi khi: t—60=0=>t =60

=> x = 15 (san pham)

Vay myc thué phy thu trén mot don vi san pham sao cho nha nuéc nhan dugc s tién thué phy thu
I6n nhat khi t = 60. Khi do, mirc thue phu thu la 600000 dong/san pham, doanh nghiép san xuat va
ban hét 60 san pham

Bai 57: Kim cwong 1a mot khoang san quy, ¢ rat nhiéu gia trj va duoc st dung véi nhiéu muc dich
k‘héc nhau. Gia cua mot vién kim cwong thuong rat cao va phu thugc vao rat nhicu yeu to. Gia su
rang gia cua vién kim cwong ti I¢ v&i binh phuong khoi lwgng cua né. Khi dem mot vién kim cuong
cit thanh ba phan va van ban véi gia nhu trén (theo dung ti 16 trén) thi tong sé tién thu dugc ting hay
giam di? Trong truong hop ndo, gia ban cua vién kim cuong tong cong giam nhiéu nhat? va giam
bao nhiéu?

Loi giai

Gia str vién kim cuwong ban dau ¢ khéi lugng a m. Gia ban cua vién kim cuong ti 18 vai binh
phuong khoi lwgng, nén gia ban la km? véi k la mét hang so.

Khi cat vién kim cwong thanh ba phan ¢ khéi lwong lan luot 1a a; b; c sao choa+b +c=m.
Gia ban cua ba phan nay lan Iuot 1a: ka?, kb?, kc?
Téng gia ban cua ba phan 1a: ka2 + kb? + kc? = k(a% + b? + ¢?)

Ta can so sanh km? va k(a? + b? + ¢?)
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Vim=a+b+c,taco:m>=(a+b+c)®>=a%+b?+c?+2(ab+bc+ac)

Do d6: m? > a2 + b? + ¢?

Diéu nay c6 nghia 1a km? > k(a? + b? + ¢?)

Vay téng sb tién thu duoc sau khi cit giam di so voi gia ban cua vién kim cuong ban dau

Sau khi giam gi nhiéu nhat xay ra khi a + b + ¢? nho nht, tac laa=b=c ==

Trong trudng hop ndy, téng gia ban 1a: k[(%)2 + (%)2 + (%)2] = km;

So Vvéi gia ban ban dau km?, gia ban giam di km? - kaz = gkm2

Vay gia ban giam di g S0 voi gia ban ban dau va giam gia nhiéu nhat khi chia thang 3 phan bang
nhau

Bai 58: Mot tap doan phat dong cudc thi chay bd va boi 16 tryc tuyén dé nhan vién c6 the tham
gia va ghi nhan thanh tich moi lic moi noi. Thé I¢ danh cho van dong vién (VDV) nhu sau:

« Muc tiéu chinh: Hoan thanh téi thiéu 14km chay b va 5km boi
« Néu tham gia trong cac ngay thuong (tir thir 2 dén thir 6), VBV can chay 1km va boi 400m
« Néu tham gia trong cac ngay cudi tuan (tha 7 va Cha nhat), VBV can chay 2km va boi 1km

« S4 calo tiéu thu duoc & mdi ngay thuong va ngay cudi tuan duge BTC quy ddi lan luot [a 220 calo
va 630 calo

» Cudc thi dién ra trong tbi da hai tudn, VDV hoan thanh myc tiéu chinh véi lugng calo tiéu thy it
nhat doat huy chuong Vang

Em hay néu mot chién thuat dé VBV co thé doat huy chuong Vang
Loi giai
Goi s6 ngay thuong va sé ngay cudi tuan ma VBV tham gia 1an luot 1a X, y (ngay)(x, y € N")
VDV can hoan thanh téi thiéu 14km chay bo nén: x + 2y > 14 =>2y> 14 —x >4 =>y>2
VDV can hoan thanh téi thiéu 5km boi nén: 0,4x +y>5
Trong 2 tuan, c6 10 ngay thuéng nén 0 < x < 10 va c6 4 ngay cudinén 0 <y < 4
Ta can tim gia tri nho nhat cua P = 220x + 630y
Ta co: P = 220x + 630y = 220(x + 2y) + 190y > 220.14 + 190.2 = 3460

Dau “=" xay ra khi va chi khi: x=10vay =2
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Vay chién thuat dé VbV doat huy chuong Vang la tham gia toan bo 10 ngay thuong va 2 ngay cudi
tuan trong thoi gian hai tuan dien ra cudc thi

Bai 59:3 ngudi cling cat tai liéu quan trong vao mot g:éi két. Hoi phai lam cho géi két it nhat bao
nhiéu 6 khoa va bao nhiéu chia dé két chi mo duoc néu cd mat it nhat 2 trong so 3 nguoi trén

Loi giai
Vi két chi mo duoc néu c6 mat it nhac 2 ngudi nén sé 6 khda phai I6n hon hoic bang 2
TH1: Lam 2 6 khoa
- Néu 1am 3 chia thi s& c6 2 ngudi ¢6 cling mot loai chia, 2 ngudi ndy khdng mé duoc két

- Néu 1am nhiéu hone 3 chia thi it nhat c6 1 nguoi 2 chia khac loai, vay chi can mot ngudi nay da mo
duoc két

TH2: Lam 3 6 khéa
- Néu 1am tong s 3 chia thi phai da 3 ngudi moi mé duoc két
- Néu 1am 4 hoic 5 chia thi ¢6 it nhat 2 nguoi khéng mé duoc két

- Néu 1am 6 chia (mdi 6 khoa 2 chia), chia cho 3 nguoi sao cho mdi ngudi cam 2 chia cua hai 6 khoa
khac nhau thi chi can 2 nguoi la c6 thé mo duoc két

Vay it nhat phai lam 3 6 khéa va mdi 6 khda 2 chia
Bai 60: Mot cira hang phan phéi ban ra 1000 san pham mdi nam. MJi lan dat hang c6 chi phi 1a 50
USD va chi phi luu kho 1a 2 USD cho mdt san pham moi nam. Hay tim s0 Ivgng hang hda can dat
moi lan d¢ toi thiéu hda tong chi phi dat hang va luu kho

Loi giai

Goi s6 lwong hang hoa dit mdi lan [a: x (x > 0)

Vi hang ton kho ludn giam dan tir x san pham dén 0 san pham nén chi phi luu kho 1a: ’CZLO 2=X
(USD)

1000 50000

Chi phi dat hang cua ctra hang la: 7.50 = — (USD)
Téng chi phi cta cira hang 1a: P = x + 50200 (USD)
Ap dung bat déng thic Co-si 2 sé cho: x; 22222 (Vi x > 0)

X

x+502—00 > 2 /xsozﬂ = 2005

_ 50000

Déau “=" xay ra khi va chi khi: : x = — =>x= 100v/5 ~ 224

Vay sé lwong hang hda can dat mdi lan la khoang 224 san pham dé tbi thiéu hoa tong chi phi
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Bai 61: Chuéan bi don nim mdi, ban Lan dy dinh trang tri bang tin ctia 16p bang cac hoa tiét hinh
vudng. Dé tao ra cdc hinh vudng, ban Lan cit moi doan day dai 60 cm thanh 3 doan nhé. Sau d6 mdi
doan nho duoc ubn lai thanh m6t hinh vuéng (hinh bén dudi). Hoi phai chia doan day thanh 3 phan
c¢6 do dai nhu thé nao dé tong dién tich cac hinh vudng co gia tri nho nhat.

Ay 0 cy D

Lai giai
Goi do dai cac doan day lan luot Ia: a, b, ¢ (cm)(a, b, ¢ > 0)
Theo dé bai, a+ b + ¢ = 60
Tong dién tich cac hinh vudng la: S = (%)2 + (9)2 + (5)2 AL 2k 4 (cm?)
Ap dung bét dang thic phu C6-si 2 s6:

2 2 2 2 2
a‘“+b*+c a+b+c 60
>( ) _ = 75

16 48 48
Dau “=" xay ra khi va chi khi:a=b=c=20
Vay dé tong dién tich nho nhit thi can chia thanh 3 doan day bang nhau c6 d6 dai mdi doan 1a 20cm
Bai 62: Mot vuon hinh chit nhat ABCD c¢6 AB = 40m; AD = 30m. Ngudi ta mudn budc hai con dé &
hai goc vuon A, B. C6 hai cach bugc:
a) Moi day thirng dai 20m
b) Mot day thirng dai 30m va day thirng kia dai 10m

Hoi v&i cach budc nao thi dién tich co ma ca hai con dé ¢ thé an dugc s& I6n hon?

Loi gidi
Theo cac budc thir nhat thi dién tich cé danh cho mai con dé 1a bang nhau
Mai dién tich 1a ih‘lnh tron ban kinh 20m

~1.20% = 100 (m?)
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Ca hai dién tich 1a 200mtm?

Theo céach budc thi hai, thi dién tich cé danh cho con dé budc A a: in.BOZ = 2251 (m?)

Dién tich cé danh cho con dé budc ¢ B la: in.lo2 = 251 (m?)

Dién tich co danh cho hai con dé 1a: 225 + 251 = 250m (m?)

Vay cach budc thi hai, dién tich co hai con dé an duoc nhiéu hon

Bai 63: C6 hai hang dién thoai tinh phi goi cho cac thué bao cb dinh nhu sau:

Héng Thué bao Goi noi hat Goi di dong cung mang | Goi di dong mang khac
(ddng) (ddng/phut) (ddng/phit) (ddng/phlit)
Héng A 22 000 220 790 1090
Héng B 39 000 200 800 891

Biét cuéc phi hang thang bang tong tién thué bao, cudc phi goi not hat va cudce phi goi di dong. Vi
cach tinh phi nhu trén thi mgt khac hang moi thang goi binh quéan 6 gio ndi hat, 3 gio di dong cung
mang va 2 gio di dong mang khac nén sur dung mang cua hang nao s€ ré hon?

Loi giai

Cuéc phi hang thang ciia hang A 1a: 22 000 + 220.360 + 790.180 + 1 090.120 = 374 200 (d4ng)

Cuéc phi hang thang ciia hang B 1a: 39 000 + 200.360 + 800.180 + 891.120 = 361 920 (d4ng)

Vay dung mang cua hang B sé ré hon
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CHUYEN PE 4: BAl TOAN LIEN QUAN PEN HINH HQC PHANG

- bay la mét dang bai rat quen thudc va dugce nhleu trudng ra trong cau cubi dé thi gitra ki, cudi ki.
Vay nén néu mudn dugc diém 10 thi cic doc gia can phai ndm viing dang bai nay.

- Dang toan ndy can doc gia cin phai ¢6 sy tu duy nhanh nhen, ing bién dugc moi tinh hudng
Bai Tap

B‘ai 1: THCS Tay Md muén 1am mot san Pickleball hinh chir nhat pé dién~tich ZOOm2 va phai rao lai

bang mot so vat lieu. Chi phi rao moi mét chicu dai la 300 nghin dong, moi mét chicu rong la 600

nghin dong. Hoi nén chon 1am sén cé chiéu dai va chiéu rong nhu thé nao dé chi phi it nhat?
Loi giai

Goi chiéu dai la: x (m)(x > 0)

Goi chiéu rong la: y (m)(y > 0)

Dién tich san la: xy = 200 (m?)

Chi phi dé lam rao 1a: 2(300x + 600y) (nghin ddng)

Xét A = 2(300x + 600y)

Ap dung bét dang thic Co-si 2 s6 cho 300x; 600y (Vi x, y > 0)

300x + 600y > 2,/300x. 600y = 12000

A >2.12000 = 24000

£ e oa Cs xy=200_{x:20
Dau “=" xay ra khi va chi khi: {300x _ 600y_> y = 10

Vay nha trueong nén chon 1am san c6 chiéu dai 20m va chiéu rong 1a 10m dé chi phi 1a thip nhat

Bai 2: C6 Thao Linh dy dinh danh ra mét thira dat hinh chit nhat trong manh dat Ion cua nha dé lam
be boi va phan con lai lam 161 di (hinh v€). Bi€t tong dién tich thua dat hinh chir nhat la 864m?. Co6
Linh nén chon kich thudc cua bé boi la bao nhiéu dé dién tich bé boi la 16n nhat va tinh gia tri Ion
nhat d6

Loi giai
Goi kich thuéc thira dat can dung lan Iuot 1a x va y (m)(x > y; x> 3; y > 2)

Dién tich can dung 1a: xy (m?)
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=> Xy = 864

Dién tich bé boi 1a: S = (x — 3)(y — 2) (m?)

Xét (x — 3)(y — 2) = xy — (2x + 3y) = 870 — (2x + 3y)

Ap dung bat dang thac Co-si 2 s6 cho: 2x; 3y (Vi x, y > 0)
2x +3y>2,/2x.3y = 144

=> S <870 —-144 =726

Al w9 2 = 2 He 2x = 3y —_ x = 36
Dau “=" xay ra khi va chi khi: {xy — 864" {y = 24

Vay ¢d Linh nén chon kich thudc cta bé boi 1a 36m va 24m dé dién tich bé boi 16n nhét la 726m?

Bai 3: Mang truot cuia mot cau truot cho tré em dwoc udn tir mot tam kim loai ¢6 bé rong 80cm, mat
cit duoc md ta ¢ v&. Nha thiét ké khuyén cdo, dién tich caa mit cat cang lon thi cang dam bao an
toan cho tré em. Goi S la dién tich cua mit cat, véi x bang bao nhiéu thi dién tich mang truot 16n
nhit ma van dam bao an toan

Loi giai
Do tam kim loai c6 bé rong 80cm nén: 2x +y = 80 =>y = 80 — 2x
Dé 6 thé thiét ké mang truot thi y > 0 => 0 < x < 40
Dién tich ctia mang truot la: S = xy (cm?)
Xét xy = x(80 — 2x) = -2x? + 80x = -2(x — 20)? + 800 < 800
Dau “=" xay ra khi va chi khi: x—20 =0 =>x = 20
Vay vai x = 20 thi dién tich mang truot 16n nhat ma van dam bao an toan
Bai 4: CO Tu ¢6 manh vudn hinh vuéng ABCD c¢6 canh bang 10m. O bén goc vuon, bac Binh mudn

trg*)ng hoa thanh cac hinh tam giac vuéng bang nhau (hinh v€). Hay tinh khoang cach tir goc vuon A
den vi tri E sao cho tir gidc EFGH c¢6 chu vi nho nhat.

A E B
H
F
O
D G C
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Loi giai
Ta c6: AAEH = AAFD = AACGE = AADHG
=>HE =FE = FG = GH va £AEH = 2DFE ma £AEH + £FED = 90°
Lai c6: ZAEH + 2FED + 2 HDF = 180° => ~HDF = 90°
=> EFGH la hinh vuéng
bat AE = x (m)(0 <x < 10)
AAEH vudng tai A c6:
HE? = AH? + HE? = (10 — x)? + X2
Xét (10 — x)? + x> = 2x? — 20x + 100 = 2(X — 5)? + 50 > 50
=>HE > 5v2 => Cgron = 4HE
Déau “=" xay ra khi va chi khi: x—5=0=>x=5
Vay khoang cach tir A dén vi tri E 1a 5m dé tir giac EFGH c6 chu vi nhé nhat
Bai 5: Mot manh dat hinh vudng ABCD canh 30m. Nguoi ta xay dung mot vuon hoa dang hinh

vudng EFGH c6 cac dinh E, F, G, H thugc cac canh cua hinh vudng ABCD (hinh v&). Xac dinh vi tri
diém E trén canh AB dé dién tich vuon hoa nho nhat

A E B
o= o
H
F
& S
D G C

Loi giai
Pit AE = x (0 < x < 30)
SereH = Sasep — 4Saen = 900 — 2x(30 — X) (M?)
Xét 900 — 2x(30 — X) = 2x2 — 60X + 900 = 2(X — 15)2 + 450 > 450
D4u “=" xay ra khi va chi khi: x— 15 =0=>x =15
=> AE = 15m => E la trung diém cua AB

Vay E thugc canh AB sao cho E Ia trung diém caa AB thi dién tich vuon hoa nho nhét
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Bai 6: Cho mot tam nhdm hinh vudng ¢6 canh 6¢m, Ngudi ta muon cit mot hinh thang nhu hinh ve.
Tinh tong x + y dé dién tich hinh thang EFGH dat gid tri nho nhat

A 2em E B

Xxcm

3cm

D G yem C
Loi giai
Ta c: Sern nho nhét khi va chi khi: S = Sagn + Scer + SpeH 160 nhat
Tacd: 2S=2x+3y+ (6 —X)(6 —y) =xy—4x -3y + 36
AH 2 X

Laico: AAEH ~ACGF =>28 = 28 52 — X5y =6
CG CF y 3

:>28=42—(4x + 1x—8)

Ap dung bét dang thac C6-si 2 sé choL 4x; 1x—8 (Vix>0)

4x+1x—822 /4x.1x—8= 12V2

=>28<42-12V2=>S<21 -6v2

Déu “=" xdy ra khi va chi khi: 4x = 22 => x = 22 => y =22
Vayx+y=22

Bai 7: Bac Hoa muén 1am mét sb chiéc khan sita hinh chit nhat c6 do dai dudng chéo 1a 40cm dé
guang vao co cho con gai nho. Bac nén chon kich thudc moi chiéc khan sita 1a bao nhiéu dé dién tich
chiéc khan 1a 16n nhat? (két qua lam tron dén hang don vi ctia cm)

Loi giai

Goi chiéu rong cua chiéc khin hinh chit nhat 1a: x (m)(x > 0)

Chiéu dai caa hinh chir nhat Ia: V402 — x2 (m)

Dién tich hinh chit nhat 1a: S = xv/402 — x2 = /x2(1600 — x2)

Ap dung bat dang thic phu Co-si 2 sb:
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Jx2(1600 — x7) < ~(x + 1600 — x?) = 800

Déu “=" xay ra khi va chi khi: x? = 1600 — x*> => x ~ 28

Chiéu dai caa hinh chit nhat la: V402 — 800 ~ 28 (cm)

Vay bac nén chon chiéc khan sira hinh vuéng véi kich thuéc mdi canh xap xi 28cm

Bai 8: Nha anh Thinh c6 mot cai ao nubi ca hinh chir nhat ABCD . Khi tha ca glong, anh giang ludi
quay lai & mot goc ao (nhu hinh vé). Biét rang ludi dugc gidng theo mot duong thang tir mot vi tri M
mot vi tri N & bo AD va phai di qua mét cai coc ¢d dinh di cdm san ¢ vi tri E & bo AB dén . Biét

rang khoang cach tur coc E dén bo , AB AD lan luot Ia 5 m va 12 m. Hoi di¢n tich nho nhét cua phan
goc ao ¢ thé quay duoc la bao nhiéu?

Loi giai
Goi khoang cach tir E dén AB, AD lan luot la EH, EK
bat KN =x (m)(x > 0)
HM 12

Co: AKEN ~ AHME => == = 22 => 22 = T2 => HM =2 (m)

KN HE x

Sawn 18 Savn = JAMAN =2 (12 + 2).6+x) = (6 + 2).(5 +x) (m?)
Xét (6 + 2).(5+x) = 60+ 6x + =2

Ap dung bét déng thtrc Co-si 2 s cho: 6x; =2 (Vi x > 0)
X

6x+—>2 /6 130 _ 60

=> Samn > 60+ 60=120

Dau “=" xay ra khi va chi khi: 6x = @ =>x=5

Vay dién tich nho nhat phan goc a0 AMN ma anh Thinh c6 thé quay duoc 1a 120m?
Bai 9: Mot nguoi nong dan c6 18000000 dong dé lam mot hang rao hinh chit E doc theo mat con

song bao quanh hai khu dat trong rau c6 dang hai hinh chix nhat bing nhau. D6i véi mat hang rao
song song vai bo séng thi chi phi nguyén vat liéu la 70000 dong/mét, con doi vai ba mat hang rao
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song song nhau thi chi phi nguyén vat li¢u la 50000 ddng/mét, mat giap vai bo sdng khdng phai rao.
Tim dién tich I6n nhat ctia hai khu dat thu duoc sau khi lam hang rao.

Loi giai
Goi chiéu dai caa hang rao song song véi bo sdng 1a x (m)(x > 0)
Goi chiéu rong caa mdi hang rao vudng goc véi bd séng la y (m)(y > 0)
Chi phi bo ra dé lam hang rao 1a 18000000 dong nén ta c6 phuong trinh:

1800 — 7x

70000x + 150000y = 18000000 =>y = e

Dién tich manh dt 1a: S = xy = x(lsoi—;m) (m?)

1800 — 7x
15

7

2
7 -7 900 54000 _ 54000
) =+ 120=T(x - ) + R

Xét x( =

A e .2 PN ) - 900 900
Dau “= xayrakhlvach1kh|.x-7:0:>x=7

54000

Vay dién tich I6n nhét caa hai khu dat thu duoc sau khi lam hang rao la —m

Bai 10: Cha Binh mua 100m ludi thép gai dé rao lai manh vudn nha minh. Biét manh vuon c6 dang
hinh chir nhat va da ¢ san mang tuong gach lam mét canh cho hang rao caa vuon. Hoi vai 100m
thép gai trén, dién tich cua vuon Ién nhat ma chu Binh rao duwoc la bao nhiéu?

Loi giai
Goi do dai cua mang tuong gach 1a x (m)(x > 0)

100

Do dai canh con lai cua hang rao la: 2_ X (m)

100 — x
2

(m?)

Dién tich cha manh vuon la: S = x.

., . 100 — —x2 4100 —(x = 50)2+ 2500
Xétx 2L E = 00 (x 2) <1250

Dau “=" xay ra khi va chi khi: x—50 = 0 => x = 50

Vay dién tich caa vuon 16n nhit ma cha Binh rao duoc 13 1250m?
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Bai 11: Ong Minh ¢ 2400m hang rao va muén rao lai canh dong hinh chit nhat tiép giap véi mot
con song. Ong khong can rao cho phia giap b song. Hoi dng c6 the rao duge canh dong voi dién
tich 16n nhat la bao nhiéu?

Loi giai
Goi hai kich thudc cua hinh chir nhat 1a x va y (m)(0 < x, y < 2400)

=>2x+y=2400
Dién tich cuia manh vuon la: S = xy = %.2x.y (m?)

Ap dung bat dang thirc phu Co-si 2 s6

(2x +y)? _ 24007

2x.y < "

= 1440000

=>§ < 720000
I o e (2x +y = 2400 __ (x = 600
Dau “=" xay ra khi va chi khl.{ 2 =y = {y — 1200

Vay dng c6 thé rao duoc canh dong véi dién tich 16n nhat 1a 720000m?

Bai 12: Mot trang trai nha bac Thanh Minh nudi gia cam mudn rao thanh chudng cé dang hinh chi
nhat sat voi nhau va sat mot con sdng, mot chudng nudi ga va mot chudng nudi vit (Nhu hinh v&).
Biét rang gia dinh bac Thanh Minh di c6 sdn 240 m hang rao. Hoi dién tich 16n nhét c6 thé bao
quanh chudng 1a bao nhiéu? (Biét rang khdng rao bd séng AD)

D :
Séng . C
Chuong
Séng F E
Chudng
Song
A B

Loi giai
Xét hinh chir nhat ABCD nhu hinh v& thi ta can rao la cac canh AB, BC, CD, EF
Theo bai rata c6: AB + EF + CD + BC = 240 => 3AB + BC = 240

Dién tich cua 2 chudng chinh Ia dién tich cua hinh chit nhit ABCD nén ta co:
Sascp = AB.BC (m?)

bat AB =x (x> 0)

=>BC =240 - 3x
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Xét Sascp = AB.BC = x(240 — 3x) = 240x — 3x? = -3(x — 40)2 + 4800 < 4800
Déu “=" xay ra khi va chi khi: x—40 = 0 => x = 40
Vay dién tich 16n nhat c6 thé bao quanh chudng 1a 40m?

Bai 13: Mot xudng ndi that du trii 216 nghin ddng dé san xuat ngin kéo chira ¢6 cho mét chiéc
girong. Ngin kéo gdbm hai khoang c6 dang hinh chir nhat véi kich thudc bang nhau, trong d6 vat ligu
1am hai thanh AB, CD c¢6 don gia 45 nghin d6ng/mét va vat liéu lam ba thanh AD, BC, MN c¢6 don
gia 80 nghin dong/mét. Tim d6 dai hai doan AB va AD dé dién tich chira d6 1a lon nhat, coi do day
ctia cac thanh gd 1a khong dang ké.

Loi giai
bat AB=x; AD =y (x,y>0)
Theo d& bai ta co: 2x.45 + 3y.80 = 216 => y = 22 ;015"
Dién tich chir d la: S = xy = x, 22155 = 31502 0 375(x 122+ 0,54 < 0,54

Dau “=" xay ra khi va chi khi: x—1,2=0=>x=1,2 =>y=0,45
Vay AB = 1,2m va AD = 0,45m thi dién tich chtra d6 16n nhét
Bai 14: Mot manh vuron hinh chi nhat ABCD ¢6 chiéu rong AB = 23 mét va chiéu dai AD = 34 mét.
C06 Ngoc Ha bugc hai con dé ¢ hai goc vuon A va B. Bict rang so mét dai cua moi soi day budc la so
nguyén va tong chicu dai hai sgi day bugc ding bang chicu dai canh AB. Hoi chicu dai moi sgi day
budc dé bang bao nhiéu mét thi dién tich cé ma ca hai con dé cé thé an duoc la I6n nhat?

Loi giai
Goi chiéu dai hai soi day buoc dé ¢ Ava B lan luot la x vay (x; y € N°)

Theo dé bai ta c6: x +y = 23

A D

4
N
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e Khi budc mot con dé ¢ A thi phan cé con dé d6 c¢6 thé dn dugc [a mot phan tu hinh trong tim
A, ban kinh x mét véi x € N*

e Khi buoc mot con dé ¢ B thi phan co con dé d6 co thé an duoc 12 mot phan tu hinh trong tim
B, ban kinh y mét véiy € N”

Do do: dién tich phan co6 ca hai con dé c6 thé an duoc 1a:

S= E(XZ +y?) = E [(x + y)?* — 2xy] = 2(529 — 2xy) (m?) (1)

Taco 4xy + (x—y)° = (x +y)* =>4xy + (x - y)* (2)

Mitkhdcx e N,y E N"vax+y=23=>x+#y

Tir (1) => S 16n nhat néu xy nho nhat. Két hop (2) thi xy nhé nhat néu |x — y| 1on nhat
Max+y=23nénxeN", ye N nén|x — y| I6nnhatnéux=1;y=22hoicx=22;y=1
Vay khi chiéu dai mot soi day 1a 1 mét va chiéu dai day con lai 1a 22 mét thi dién tich phan co hai

con dé an dugc 16n nhat 1a: Smax = 5(529 — 2.1.22) = =2 (m?)

Bai 15: Bac Minh c6 mot manh vuon hinh tam gidc vuéng can ABC véi AB = AC = 80M. Bac du
dinh dao mot cai ao hinh chit nhat DEFG sao cho vi tri D nam trén canh vudn AB; vi tri E nam trén
canh vuon AC; hai vi tri G va F nam trén canh vuon BC nhu hinh v&. Hoéi dién tich 16n nhat cua cai
ao la bao nhiéu?

Loi giai
bat AE =x (m)(0<x<80)=>EC=80-x(m)
AADE vubng can tai A va AEFC vubng can tai F
=> DE = AEV2 = xv/2 (m)
_EC _80-x
EF = E = 7z (m)
Dién tich cua ao 1a: S = DE.EF = xv/2. 8(1/; = x(80 — x) (m?)
Xét x(80 — x) = 80x — x* = -(40 — x)* + 1600 < 1600
Dau “=" xay ra khi va chi khi: 40 —x =0 =>x =40
Vay dién tich lén nhat cua ao la 1600m?

Bai 16: Cho hinh chit nhat MNPQ c6 MQ > MN > 20 M. Qua diém C nam trong hinh chit nhat v&
mot duong thang cat doan thang , MQMN theo tha tu tai A v;a B. Biét diém C céch MQ mot khoang
bang 8 m va cach MN mot khoang bang 1 m. Tinh d¢ dai ngan nhat ctia doan thang AB.

N P

M D A Q
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Loi giai
Céach 1: bat MA=a, MB =b (a, b>0)
Goi D, E twong ¢ng 1a hinh chiéu cua C trén MQ, MN
=> CD // MB va CE // MA
Theo dinh Iy Thales: = + 2 = 2 4 £2 = 1
i 7 a b BA  BA
Ap dung bat dang thuc Co-si 2 so:
BA? = a2 + b? = (a? + 25) + (b? + 100) — 125> 10a + 20b — 125
=10(a + 2) +20(b + =%) - 250(> + ©) - 125=10.10 + 20.20 - 250 - 125 = 125
a a b
=> AB =55
25
X ce_ 9y o PN ) - a = a _ a
Diu =" xiy ra khi va chi khi: y G, => i
b

5
10

Céch 2: Ta co:

AB?—MA2+MBZ—a2+b2—(a2+b2)1—(a2+b2)(l —)—(a b)) (5 + 5+ )
_ 64a’  16a 16b 64a?

=142 100, 0y 6 s (M 4 2 B (2+7+7)

>65+3\/64“ .8;’.%+3 b—2.8—.7:65+48+12:125

a a’? b
=> AB =55
ERCR
A 9% A i A i i 64a2 = % = a N 5
Dau “=" xay ra khi va chi khi: =5 = {b = 10
b2 8a

a? b

Vay do dai ngan nhét cua doan thang AB [a 5v/5 m

Bai 17: Cho AABC vudng tai A c6 «B = 60° va AB = 3cm. Lay mot diém F tuy y trén canh AB sao
cho BF > 1cm. V& mot phan duong tron tdm B, ban kinh BF ci BC tai D. Tiép tuc, vé mot phan
duong tron tdm C, ban kinh CD cit canh AC tai E. Tim vi tri diém F trén AB dé dién tich phan to
dam 1a 16n nhat?

Loi giai
Goi do dai BF biang x (cm)(1 < x < 3) =>BD =x (c?m); CD=6-x(cm)
Dién tich hinh quat BFD I: S, = m.x? (cm?)
Dién tich hinh quat CED Ia: S = (6 — x)? (cm?)
Vi dién tich tam gidc ABC khong diém nén dé dién tich phan t6 ddm I6n nhat thi S = S1 + S phai
nho nhat
S= %n.xz + %n(6 —X)? = %‘I‘[[sz + (6 — x)?] (cm?)
Xét%n[sz + (6 — x)?] = %‘I‘[(XZ —4x+12) = iﬂ[(x — 2)? + 8]>2m
Déau “=" xay rakhiva chikhi: x-2=0=>x=2 ’
Vay F thuoc AB sao cho BF = 2cm thi dién tich phan t6 dam la Ion nhat
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Bai 18: Tur mot miéng tén hinh ban nguyét c6 dién tich gmz, can cit bo phan ton véi tong dién tich
bao nhiéu mét vudng dé thu duoc phan con lai cé dang hinh chit nhat véi dign tich I6n nhat? Cat bo
phan tén vai tong dién tich bao nhiéu mét vudng? Mieng ton cd ban kinh 1 met

- S
- ~
’

Loi giai
Dién tich phan tén hinh chix nhat con lai la: S = 2x31—ix2 (m?)
Ap dung bat dang thac phu Co-si 2 s6 cho: 2x; V1 — x2 (Vi x > 0)
2xV1 — x2<x*+(1-x) =1
Déu “=" xay ra khi va chi khi: 2x = VI — x2 =>x =%
Vay can cit b phan tan voi tong dign tich 1a ~ — 1 (m?)

Bai 19: Cho mot trang glay biét phan mau xam trong hinh vé& duéi day chira mot doan van ban c6
dién tich 384 cm? . Biét rang trang gidy duoc can 18 tréi 2 cm, Ié phai 2 cm, I& trén 3 cm va 1é dudi 3
cm. Tim chiéu dai va chiéu rong cua trang gidy dé trang gidy c6 dién tich nho nht.

|

Loi giai
Goi chiéu dai va chiéu rong cia phan mau xam chl’xga doan vin ban lan luot 12 x, y (cm)(x, y > 0)
Ta co: xy = 384 => y- 384
Dién tich cua trang gidy Ia S=(x+6)(y+4) (cm?
X6t (X +6)(y +4) = Xy + 4X + By + 24 = 408 + 4X + 6.2 = 4x + 22 + 408

2304

Ap dung bt diang thic Co-si 2 s6 cho: 4x; == (Vi x > 0)

ax+ 22> /4 =192

=>S>192 +408 =600
DAu “=" xay ra khi va chi khi: 4x = =>x=24=>y=16

Vay chiéu dai va chiéu rong cua trang gidy lan luot 1a 24cm va 16cm thi trang gidy c6 dién tich nho
nhat

2304

Bai 20: Nguoi ta mudn l1am mot vudn rau c6 dang hinh chir nhat ABCD c6 dién tich 640 m?, dé tao
thém canh quan xung quanh dep hon, ngudi ta mo rong thém bon phan dién tich dé trong hoa tao
thanh mot dudng tron di nhu hinh v&, biét tam hinh tron tring véi giao diém hai duong chéo cua
hinh chit nhat. Khi d6 chon kich thudc canh ABCD nhu thé nao dé dién tich cua bén phan dét trong
hoa nho nhat?
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Loi giai

\

buong kinh caa duong tron la: \/x? + y? (m)
NES%

2
=> Bén kinh cua duong tron la: *>—->~ (m)

A ) TP S 3 A
Dién tich duwong tron la: S = n— (m?)
Dién tich cta hinh chit nhat 1a Suen = Xy = 640 (m?)

x% +y?

Dién tich phan dat trong hoa 1a: S" = S — Spen = . Xy
2 2
V‘|(x—y)220v<’yimoix,y:>x2—2xy+y2202>x2+y222xy=>%2%>0
2 2 2 2
DO YD) T o TOTHYD  xy> T gy
4 2 4 2

=>§'>=7 — xy = 320m - 640
Dau “=" xay ra khi va chi khi: x =y = 8v10

Vay khi ABCD 14 hinh vuéng va mdi canh c6 d6 dai 12 8v/10 m thi dién tich bé phan dat trong hoa
nhé nhét

Bai 21: Nha bac Huong c6 mdt manh san hinh vudng c6 canh 1a 16 m. Bac Huong mudn lat gach
mau do c6 dang hinh vuéng MNPQ dé trang tri Ién manh san hinh vuéng (nhu hinh vé& bén). Tim vi
tri ciia diém M ,N, P, Q lan luot trén cac canh caa manh san dé hinh vudng MNPQ ¢4 dién tich nho
nhat.

A M B)

O

Q

L |

D P

Loi giai
Goi cai sdn d6 1a hinh vudng ABCD, phan lat gach do trang tri 1a hinh vudng MNPQ
Ta dé danh chirng minh duoc: AAMQ = ABNM = ACPN = ADQP
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Dién tich hinh vudng MNPQ c6 dién tich nhé nhit khi téng dién tich 4 tam giac vudng ¢ 4 goc hinh
vudng ABCD 16n nhit.

Goi S la tong dién tich 4 tam giac vudng & 4 goc hinh vudng ABCD

Téng dién tich 4 tam giac 1a: S = 2.AM.AQ (m?)

Ma AM + AQ = AM + MB = 16 (m)

Ta co: (AM — MB)? >0

=> AM? + MB? > 2. AM.MB

=> (AM + MB)? > 4. AM.MB

—> 2 AM.MB < MBS _ qog

=>§ <128

Déau “=" xay ra khi va chi khi: AM = MB =8

=> M, N, P, Q lan luot 1a trung diém cua cac canh AB, BC, CD, DA

Vay khi M, N, P, Q lan luot 1a trung diém cta céc canh AB, BC, CD, DA thi hinh vuéng MNPQ c6
dién tich nho nhat

Bai 22: Mot manh vuon hinh chir nhat ABCD ¢6 dién tich 961 m?. Ngudi ta mudn mé rong thém 4
phan dt sao cho tao thanh dudng tron di qua cac diém cuaa hinh chit nhat nhu hinh v&. Biét tam
duong tron tring véi tam hinh chir nhat ABCD. Tinh dién tich nho nhat cua 4 phan dat dugc mo
rong (lay & ~ 3,14 va két qua 1am tron dén chix s6 thap phan tha hai).

Loi giai

D'—E:l:

Goi H va K lan luot 1a chan dudng vudng goc ké tir O 18n AB va BC

Goi chiéu dai va chiéu rong cua hinh chir nhat lan luot 13 X, y (m)(x >y > 0)
Dién tich hinh chix nhat la: Sascp = xy = 961

Ta cd OA = 0B =R => AOAB cén tai O ma OH la duong cao

X

=> OH dong thoi 1a duong trung truc => AH = HB =~
Tuong ty tacé: BK =BC =2

Ta dé& dang chung minh: OHBK 1a hinh chit nhat => OH = BK = %
Xét AOHA vudng tai H cé:

OA?= AH2 + OH? =X + 2.
:>—+y—2:R2
4

m(x? + y?)

Dién tich phan mé rong la: S = S(0) — Sascp = Xy > 21?% — Xy > 480,51 — 961 = 547,77 m?
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Déu “=" xay ra khi va chi khi: x =y = 31
Vay dién tich nho nhat cua 4 phan dat duoc ma rong 1a 547,77 m?

Bai 23: Tir mot nira hinh tron ¢6 ban kinh 10 cm ngudi ta cét di nhitng phan thira dé c6 dwoc hinh
chit nhat (nhu hinh vé& bén). Hinh chir nhat nay cé dién tich Ién nhat bang bao nhiéu?

Loi giai
Goi do dai canh hinh chir nhat khéng nam doc theogduc‘mg kinh duong tron la x (cm) (0 < x < 10)
Do dai canh hinh chir nhat nam doc trén duong tron 1a: 2v102 — x2 (cm)
Dién tich hinh chit nhat la: S = 2xV102 — x2 (cm?)
Ap dung bat dang thuc phu Co-si 2 so:
2xV10% — x% = x? +10% - x* = 100
=>S§ <100
Déau “=" xay ra khi va chi khi: x = V102 — x2 =>x =52
Vay hinh chit nhat c6 dién tich 16n nhat a 100cm?

Bai 24: Trén mot khu dat c6 mot birc twong hinh chir nhat véi chiéu dai 12 m, ngudi ta du dinh xay
dung mot nha kho ¢é nén 1a hinh chir nhat véi dién tich 56 m?. Tinh theo chiéu dai birc tuong, chi phi
stra 1 m tudng cil bang 25% chi phi 1 m twong méi, tién cong thao dd 1 m tuong cii véi vat lisu méi.
Dé tiét kiém chi phi xay dung thi nén git lai bao nhiéu mét tudong cii va tan dung vat liéu bao nhiéu
mét tuong di thao d&? (Lam tron két qua dén chix sé thap phan tha nhat)

Loi giai

* B

NEN NHA KHO

Goi biic tudng dai 12 (m) la AE (AE = 12m)

Phan tuong cii giit lai [a x (m) (AB =xm)

Phén tuomg d théo d& [a 12 — x (m) (BE = 12 —X)

Goi ABCD la phan nén nha kho hinh chir nhat

Khi d6 BC === AD, AB = CD =X

Phan tuong AB can sira lai, phan tuong BE thao d s& xay tiép vao phan tudong nha kho thudc doan

BC, CD, DA ‘

Goi a la chi phi xdy 1 m tuong méi (cling chinh la tien cong xay 1 m twong mai vei vat lieu moi)

Tong chi phi xay dung tuong nha kho la:

T = AB.a.25% + BE.a.50% + (BC + CD + DA - BE).a

_ X 12 — 2x 56 56 _

—a.[z+T+ (;+ X +?) - (12 —X)]—a(
112 7x

Ap dung bat dang thic Co-si 2 s6 cho: —;7 (Vix>0)

112

X

+Z - 6)
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112 7x 112 7x
==+ =>2 /—.—:28
x 4 x 4

=>T>22a
Déu “=" xay ra khi va chi khi: == = Z=>x=8
Vay gitr lai 8 m twong cii tan dung vat liéu cia 4 m tuong thao do

Bai 25: Khi lam nha kho, bac An muén cira s6 ¢6 dang hinh chit nhat véi chu vi bang 4m (nhu hinh
VeE).

L
1]

[ 1

Tim kich thudc khung caia s6 sao cho dién tich cira s6 16n nhat (dé himg duoc nhiéu anh sang nhat)?

Loi giai
Goi chiéu dai khung s6 1a x (m)(x > 0)
Goi chiéu rong khung s6 1a y (m)(y > 0)
Taco:x+y=2=>y=2-X
Skhung s6 = XY= X(2 - X) (m2)
Xétx(2-x)=-x2+2x=-(x-1)?+1<1
Diu “=” xay ra khiva chikhi: x—1=0=>x=1=>y=1
Vay chiéu dai bang chiéu rong la 1 m thi dién tich khung cira s6 1a 16n nhat

Bai 26: Ky thi THPT Quéc gia ndm 2016 vira két thac, Nam dd vao truong Pai hoc Bach Khoa Ha
Noi. Ky | ciia naim nhat gan qua, ky 1l sip dén. Hoan canh khong duoc tét nén gia dinh rat lo ling vé
viéc dong hoc phi cho Nam, ky I di khé khan, ky II cang khé khin hon. Gia dinh d3 quyét dinh béan
mot phan manh dét hinh chir nhat c6 chu vi 50 m, lay tién lo cho viéc hoc cia Nam ciing nhu twong
lai cia em. Manh dat con lai sau khi ban 12 mot hinh vuéng canh bang chiéu rong ciia manh dat hinh
chir nhat ban dau. Tim s6 tién I6n nhat ma gia dinh Nam nhan duoc khi ban dat, biét gi4 tién 1m? dat
khi ban 1a 1500000 VN déng.
Loi giai
x y—x

X y—Xx
Goi chiéu rong va chiéu dai cia manh dét hinh chix nhat ban dau lan luot la x, y (m)(x , y > 0)
Chu vi manh dét hinh chix nhat ban dau 1350 m => 2(x +y) =50 => y = 25 — x
Manh dit duoc ban 1a mot hinh chit nhat c6 dién tich 1a: S = x(y — x) (m?)
Xét X(y —X) = X(25 — X — X) = 25x — x? = -2(x — 6,25)% + 78,125 < 78,125
=>§ <78,125
Dau “=" xay ra khi va chi khi: x — 6,25 =0 =>x = 6,25 =>y = 18,75
Vay 6 tién 16n nhat ma gia dinh Nam nh4n dugc khi ban dét 1a: 78,125.1500000 = 117187500
(d6ng)
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Bai 27: Cho hinh vudng ABCD c6 di¢n tich bang 2025. Xét diém M thay ddi trén duong chéo AC.
Goli E, F lan luot 1a chén cac duong vudng goc ke te M 1én cac canh AB, AC cua hinh vudng ABCD.
Tim vi tri diém M trén AC dé dién tich tam giac DEF c6 gia tri nho nhat

Loi giai
B o 4 o C
M
E
Ai 4D

Ta cO: Sper = Spme + Somr + Swier .
Ma Spwme = Sawme (chung ddy ME, duong cao bang nhau)
Somr = Scmr (chung day MF, duong cao bang nhau)
=> Sper = SAME + Scmr + Smer = Saerc = Sace — Sesr = %SABCD - %BE.BF
Ap dung bt dang thic phu C6-si 2 s6:
2 2
2BE.EF < CELE =22 25000

8 8
1 1 3 3 6075
=> Spgr < ESABCD - ESABCD = ESABCD = 5.2025 ==

Dau “=" xay ra khi va chi khi: BE = BF => M la trung diém cua AC

Vay M 1a trung diém cia AC thi Sper nho nhét 1a %

Bai 28: Trén san van dong, ngudi ta té charc mot cudc thi chay. San van dong dang hinh chir nhat
ABCD c6 cac kich thugc AB = 80m, AD = 100m. O chinh gitra sin ngudi ta vé mot dudng tron co
tam trung v6i tdm caa hinh chix nhat, ban kinh bang 20m nhu hinh v&. Lay H 1a trung diém AD. MGi
van dong vién can xuat phat tir mot diém m trén dudng tron va chay theo cung duong: M — B —

C —» D — H — M — B. Tinh quing duong ngan nhit ma mét van dong vién can chay (don bi mét,
két qua lam tron dén hang don vi)

A

80m

Loi giai
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50m

80m

B 100m C

Tong chiéu dai duong chay la:

S=MB+BC+CD+DH+’HM-I§MB=2MB+HM+23O )

=> Peé quang duong chay ngan nhat thi 2MB + MH phai nho nhat

Y tuong (nhap): Ta can tim 1 diém E c6 dinh, sao cho MH = 2ME, khi d6 2MB + MH = 2(MB +
ME). Ap dung bat dang thirc tam giac, ta ¢c6 MB + ME > BE va c¢6 duoc gia tri nho nhat can tim
Ta c6 KM = 20, KH = -CD = 40

Goi E la diém nam trén doan KH sao cho KE = 10

Khi d6: — = o = 2
N KM — KH 2
D¢ dang ching minh dugc: AKEM ~ AKMH
:>%=£=1:>MH=2ME
MH ~ KM 2

Khi d6: 2MB + MH = 2MB + 2ME = 2(MB + ME) > 2BE

Dau “=" xay ra khi va chi khi: MB + ME = BE khi M trung M’

Xét ABEF vubng cén tai F cé

BF = EF = 50 => BE = 50v/2 => 2MB + HM > 100v2

Viy quing duong chay ngan nhit ma mot van dong vién can thuc hién 1a 100v/2 + 230 =~ 371m

Bai 29: Hoc sinh khdi 9 caa truong Thuc nghiém A da thiét ké 1 khudn vién vui choi trén manh dét
cua nha truong nhu hinh v€ sau:

Trong rau cu

Cho AB =50m ¢ dinh, EF = 25m va EF di chuyén trén nira dudng tron duong kinh AB

Dién tich trong hoa Ia phan dién tich chdm, dién tich trong rau cu la dién tich dt hinh tam giac CEF,
dién tich khu vui choi 1 phan dat cd dién tich t&r giac AEFB

Yéu cau ciia nha trudng uu tién phan dat vui choi cho hoc sinh. Tinh dién tich 1on nhat cia phan vui
choi d6 bang bao nhiéu mét vudng? (Két qua lam tron s dén hang don vi)

Lai giai
Pit AB=c,BC=a, AC=b
ACEF~ACAB=>% — EE _ osc = 05
CA AB

=> Scer = 0,5%.Scas = 0,25.ScaB
=> Sagrg = 0,75.SABC

Ta cd: cosC = Z—C
+) AB% — AE? = BC2 - EC? hay AE2 - EC? = AB? — BC?

Y AE-EC=""% AE+EC=b=>EC=*2"
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bZ

2+ _ A2 n
DCosCz%nencz:a2+b2—ab2ab

BEAC _ LAB AC.SiN60° = ?ab < ?.cz

2 2

Dién tich tam giac ABC: Sagc =

=> Spers < 0,75, ?.cz ~ 812

Vay dién tich 16n nhat cua phan vui ¢ bang khoang 812 mét vuéng

Bai 30: Mot to gidy c6 kich thude 30 cm x 20 cm dugc gap theo doan thang MN sao cho géc A cua
to giay cham vao mép trén cua to giay (M va N 1a hai diém thugc hai canh chung dinh A cua hinh
chir nhat nhu hinh v& sau). Tim gia tri nho nhat cua doan thang MN

.

| 20em

30 cm

Loi giai

A " o
Goi H 1a hinh chiéu cua N trén BC
Dit AM = x => MP = x, MB = 20 — x

=>BP =vVMP2 — MBZ=,/x2 — (20 — x)? =+40x — 400 (10 < x < 20)
Vi ABMP ~ AHPN => 20 = 2% hay Hp = 520 = 2200-9

Va AN = BH = BP + HP =v40x — 400 +

BP \A0x — 400
20(20-%) _  20x

VA0x — 400  +/40x — 400

=> MN = VMAZ + ANZZJxZ 4 toox :J -
40x — 400 x - 10

Pity=x- 10 (0<y< 10). Khi dé

3 3 3 2
x3 _ (y+10) y3 +30y2 + 300y + 1000 _ 1000
= = = y2 + 30y + —
x—10 y y y
5

_ 25 = (v _E)? _5)?
40(y — 10 + y) +675=(y— 5 +40(\/y ﬁ) + 675
Do d6 MN > 15v/3
Vay gia tri nho nhét cua doan MN bang 15v/3 c¢m

+300 = (y? — 10y + 25) +

Bai 31: Co ciu bién doi chuyén dong tay quay thanh lic duoc wng dung trong nhiéu loai may nhu
méy khau dap chan, may dét, xe tu day... (Hinh H1)

(Hinh H2) Cau tao chinh cta ¢6 ciu tay quay thanh lic gom gia & AD cé dinh, tay quay AB, thanh
truyén BC va thanh lic DC. Khi tay quay AB quay quanh truc A thdng qua thanh truyén BC lam
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thanh lic CD lic qua lic lai quanh truc D (hinh v&). Goi anpha Ia géc tao bai hai vi tri thanh Iic DC.
Tim gid tri 16n nhat ctia anpha (lam tron dén do), biect AB=1,BC=4,CD =4, AD =5

3
2,
)

Hinh H1

K

Hinh H2
D

Loi giai

Theo gia thiét gia do AD c¢b dinh

DPoan AB quay quanh A, thanh DC lic qua lic lai quanh truc D

Xét AADC c6 2 canh chiéu dai khong doi 1a DC = 4, DA = 5. Canh AC thay doi
Taco: BC-BA<AC<AB+BChay3<AC<S5

Pit a1 = 2ADC khi AC = 3

Dit a; = £ADC khi AC =5

Ta dugc o= 02 — 01

Bai 32: Bac Hoa c6 manh dat dang hinh vuéng ABCD dién tich 64m?, bac du dinh chia manh dat
nay thanh bn phan nhu hinh v&, trong d6 phan dat dang tam giac CMN c6 dién tich khong thay doi
la 2 m? s& dyng mai che dé nghi ngoi, hai phan dit dang tam giac AND va ABM dé trong rau, phan
con lai & quay nudi ga. Em hiy xac dinh gidp bac Hoa vi tri cac diém M, N trén canh BC, CD sao
cho dién tich dat dé tréng rau 1a 16n nhat

A B

Trong rau

M

Nudi ga

Trong rau Ché

nghi ngoi

D N &
Loi giai
Taco AB=BC=CD=DA=8(m)
PatMC=x,NC=y(0<x,y<8)
Vidiéntich ACMN la2 m? =>xy =4
Dién tich trdng rau la: %.8.(8 -X) + %.8.(8 —y) =64 —4(x +y) (M?

Theo bét dang thirc Co-si 2 s6 ta c6: x +y>2./xy =4

=> 64— 4(x +y) < 64— 4.4 = 48

Dau “=" xay ra khi va chi khi: x =y =2

Vay M € BC, N € CD sao cho MC = NC = 2 m thi dién tich trong rau Ién nhat

Bai 33: Tai mot vién bao tang c6 mat sa ban hinh vudng, md ta tran ddnh ma quén ta cam cd chién
thing & mot diém cach ba dinh lién tiép cua hinh vuéng la 1m; 2ml 3m. Dién tich cua sa ban la bao
nhiéu? (Két qua tinh theo m? va lam tron hai chir s thap phan)

Loi giai
Ta gia st sa ban la hinh vuéng ABCD
Goi diém cach ba diém lién tiép cua hinh vudng 1a M => MA = 1; MB = 2; MC = 3
V€& tam gidc MBE vudng cén tai B (E khac phia C) nhu hinh vé sau:
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N
A D
Ta c6: AAEB = ACMB => AE = CM = 3
=> ME = MBV2 = 2V2
AAME c6: AE? = 32 = (24/2)? + 1° = ME? = MA?
=> AAME vudng tai M ma £EMB = 45°
Nén ZAMB = ZAME + £EMB = 90° + 45° = 135°
V& BH vubng goc vai AM tai H => ZBMH = 45° => ABHM vuong can tai H
BH:HM:%:\/ZAH:AM+MH:1+\/§
AB = VBHZ + HAZ :\[2 + (1 +v2) =5+ 2v2

Ssabin = AB2 =5 + 22 =~ 7,83 m?

Bai 34: Mot tam bai carton dang tam giac ABC dién tich [a S. Tai mot diém D thudc canh BC ngudi
ta cit theo hai dudng thang lan luot song song vai hai canh AB va AC dé phan bia con lai 12 mot
hinh binh hanh c6 mét dinh 13 A. Tinh dién tich hinh binh hanh 16n nhat dé
Lai giai
A

B D C

Gia sir d dai doan thang BC 14 a va d6 dai doan thang CD lax véi0<x<a

2 2
ScpE __ X

3 - ~ > _ D _x x” x”
VIDE// AB=>ACDE~ACBA=>S = 2 = £ = S0 _ 2 o5 5, =X g,
— _ 2
ViDF // AB => ABDF ~ ABCA => 22 — BF _ a-x _ Seor _ (@-0° _o ¢ = _
BC BA a SBca a
(a—x)?2
—-Shca
2 _ 2
Vay Saepr = Sasc — SepF — Scpe = SABC.[l - = - (a zx) ]
2 2 a a
Pé Saeor I6n nhat thi = — =2 nhg nhat
a a
a2  a? a?
Xét x? (a—x)2:a2—2ax+2x2 _ Z(x—E) +=- - @ _1
a? a? a? a? — a? 2

Dau “=" xay ra khi va chi khi: x —

N

a

=0=>x= 5
/e a 1

Vi x = 2= SADEF:E-SABC =

Vay dién tich hinh binh hanh Isn nhat d 1a >

N | ©»

Bai 35: Mot manh vai hinh vudng c¢6 d6 dai canh 1a ¢ (véi ¢ < 1). LAy mot canh manh vai hinh vuéng
co dinh, nguoi ta cat manh vai d6 thanh mot manh vai hinh tam giac véi do dai ba canh lan luot la a,
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5 ~ N ez R , b . ... , 4 ~ , . ; p ,
b, c théa man a + b + ¢ = 1 va biéu thirc P = 222 ¢6 gid tri nho nhit. Hiy xac dinh kich thudc cia
abc g y
manh vai hinh tam giac do

Loi giai
Via, b, cla3canhciatamgiacvaa+b+c=1nén0<a,b,c<1
Ta co:
P:a+b=a+b.i>a+b. 4 - 4
abc ¢ ab — ¢ (a+b)> c(a+b)

Ap dung bat dang thic Co-si 2 s6:

(@a+b)+c=2/(a + b).c=>1>2/(a + b).c =>>>/(a + b).c

_ 1o 4

_>(a+b)'0§4 c(a+b)216

=P>16

i a=>» a:b:l

Dau “="xayrakhivachikhi:{ a + b =c¢ => Lt
a+b+c=1 ¢ =3

Bai 36: Cira ham 16 khai thac than c6 dang mot parabol, khoang cach tir diém cao nhit cua cira dén
mat dat 1a 4 mét, khoang cach gitra hai chan ctra 1a 4 mét. Nguoi ta mudn gia cd cho cira 10 bang mot
khung thép hinh chit nhét sao cho hai dinh duédi ctia khung thép cham dat, hai dinh trén cta khung
thép chdng vao mai ham (hinh v& minh hoa). Tim kich thudc ctia khung thép sao cho dién tich ctia
hinh chit nhat tao boi khung thép 16n nhat.

B A

Dit hé truc toa do Oxy nhu hinh vé Parabol c6 dang y = ax?
Khoang cach tir diém cao nhit cua cira dén mat dat 1a 4m, khoang céch gita 2 chan cira 1a 4m nén
parabol di qua diém (2; -4)
=>-4=a2°=>a=-1
=> Parabol ¢ dang y = -x
Goi d6 dai AB = CD = 2k (0 < k < 2)
Khi do: 4 dinh cua khung thép hinh chir nhat co toa do la:
A(k; -4); B(-k; -4); C(-k; k%); D(k; k?)
=>BC=4-K°
Dién tich hinh chir nhat AVCD la S = AB.BC = 2k(4 — k?)
Xét 2k(4 — K?) = -2k® + 8K
Ta bam Casio: 580: Menu 9 —2 — 3
: 880 : Home — Phurong trinh — Phuong trinh — ax® + bx? + cx + d

Khi d6 ta thay duoc: cuc daly— 2\/—
3 _ —_
Nhu vay, ta xét: -2k + 8k - _-z(k 4k + - f) 2
- 2 _ 2 4 A2 16]_ _ 2 4 (2 _ 43 4
_-2[k(k z.k.ﬁ+3)+ﬁk Lk + - z[k k v§) +ﬁ(k : k+3)]

=ik - 2) +5(k - 5) ]:'2(" + ﬁ) (k- &) =0
=> 2k(4 — k?) < 32
2

Al 2 HEWS 2 5. _ i_ — —
Dau “=" xay ra khi va chi khi: k ﬁ—0—>k =

@
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Vay dién tich 1on nhat cua khung thép la === 32(

Bai 37: Bac Nam muén lam mét ctra so6 khudn gd, phia trén c6 dang nira hinh tron, phia dudi c6
dang hinh chix nhat. Biét ring duong kinh cua nira hinh tron ciing 14 canh phia trén caa hinh chit nhat
va tong do dai cua khudn gé (cac dudng dam trong hinh bén, bé qua d¢ rong cua canh khudn gd) la
8m. Em hily gitp bac An tinh d6 dai cac canh cua hinh chit nhat dé cira s6 c6 dién tich lon nhat

N

Loi giai
Goi duong kinh cuaa naa hinh tron 1a x (m)(0 < x < 8)
Khi d6 ban kinh 1a = (m)
Goi canh con lai cta hinh chr nhét Ay (m)(0<y<8)
Téng do dai cua khuon gd 1&: =+ x+2y=8=>y=4 - (“+2)x

4
Dién tich cira sé 1a: S = E“ (5) + xy (m?)
i (s) = sy = = - ()] (- ) e s 2

Dau “= ”xayrakhlvach1kh|x———0 =>x = ——=>y=—
m+ 4 ™+ m+ 4

Bai 38: Xua kia co té tuéng noi tiéng thong thai. Pén khi céo quan vé qué té tuéng duoc nha vua ban
thuang bang cach cho mot doan day dai 300m va noi: “Hiy cang soi day nay thanh hinh chit nhat
sao cho hai d¢au day cham vao nhau. Khi d6, manh dat hinh chit nhat s& thuoc vé nguoi". Hoi té
tuéng s& cang soi day nhu nao dé manh dat c6 dién tich 16n nhat

Loi giai
Goi kich thudc cua hinh chir nhat la x, y (m)(0 < X, y < 150)
=>2(x +y) =300 =>x+y=150 (m)

2
TacéS=xy§@:75

Déu “=" xay ra khi va chi khi: x =y = 75 q ’
Vay té tudng can cang sgi diy bao quanh hinh vudng c¢6 d6 dai canh 1a 75m dé manh dat co dién tich
I6n nhat

Bai 39: Tir mot soi day thép dai 16 dm, ngudi ta uén thanh mot hinh chix nhat. Trong céc hinh chit
nhat c6 thé udn duoc thanh hinh nao cé dién tich 16n nhét
Loi giai
Goi a, b 1a kich thudc cua hinh chit nhat (a, b > 0)
Tacoba+b=8

Laico S=ab< =16 (dm?)

Diu “=" xay ra Khi v chi khiza=bh =4 ’
Vay hinh chir nhat c6 thé uon thanh hinh vuéng c6 canh la 4dm thi dién tich 16n nhat

(a+b)

Bai 40: Mot day thép AC c¢6 chiéu dai 6m duoc chia thanh hai phan AB va BC. Mdi phan déu duoc
udn thanh mot hinh vudng. Hoi phai chia soi day thép ban dau thé nao dé tong dién tich hai hinh
vudng thu dugc sau khi udn 1a nho nhat?

Loi giai
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Goi a 1a d6 dai canh hinh vudng dugc udn tir phan thép AB. Tacd 4a = AB néna = %B (m)

Goi b Ia d dai canh hinh vuong dugc uén tir phan thép BC. Tacé 4b = BC nén b = 2= (m)
Khidéa+b=22+2=22=2(m)
Dién tich hinh vudng canh a la a? (m?)

Dién tich hinh vuéng canh b la b? (m?)

Tong dién tich hai hinh vuéng la: S = a? + b? >
Déau “=" xay ra khi va chi khi: a = b

=> AB = BC =3 (m) ‘ o 7
Vay phai chia soi day thép ban dau thanh phan bang nhau thi tong dién tich hai hinh vudng thu duoc
sau khi uon la nho nhat

(a+b)? _9
8

Bai 41: C6 hai chiéc coc cao 10m va 30m dit vudng goc véi mat dat tai hai vi tri A va B. Biét
khoang cach giira hai coc bang 24m. Nguoi ta dat mot cai chot & vi tri M trén mat dat, nam giira hai
chan coc va di dong hay doi vi tri. Hoi nguoi ta phai dat chét & vi tri nao trén mat dat dé tong do dai
ctia hai soi day ndi tir chét dén dinh hai coc la ngan nhat?

D
C 30m
10 m
A M B
Loi giai
Cach 1:

bat AM =x (m)(0 < x < 24)

=>MB =24 — x (m)

Ap dung dinh ly Pytago vao ACAM vubng tai A va ADBM vuong tai B

CM=+CA? + AM?2 =102 + x2vaDM =+VBD% + BMZ% =,/30% + (24 — x)?2

Xét CM + DM =102 + x2+/30% + (24 — x)?

Ap dung bat dang thirc Mincopxki

V10Z + x2+,/302 + (24 — x)22/(10 + 30)2 + (x + 24 — x)? =/2176 = 8V34
Dau “=" xay ra khi va chi khi: 10(24 —x) =30x =>x =6

Cach 2:

10 m

o
Goi C’ 1a diém doi xiing ciia C qua A => MC = MC’ ,

bé d¢ dai duong gap khtic CMD nho nhat thi C’MD nhé nhéat q
Ma duong gap khiic c6 do dai ngan nhat khi va chi khi n6 la duong thang
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Goi giao diém cua C’D véi AB la M

Ta d& dang chung minh dugc: AAC'M ~ ABDM nén == = == = = = =
BM BD 30 3
=> AM = 1 :>A—M:l:> A|\/|:6(m)
AM + BM 1+3 AB 4

Vay phai dit chdt ¢ vi tri M cach A mot doan 6m thi tong d6 dai hai day ngén nhat

Bai 41: Mot 6 t6 dang chuyén dong trén duong thiang AC theo hudng tir A di vé phia C véi van téc
10m/s, mét nguoi dirng tai B cach mép duong mot khoang BH = 50 m. Khi khoang cach gitra nguoi
va 6 t6 1a AB =200 m thi ngudi d6 bat dau chay ra don 6 t6 (coi 6 to va ngudi chuyén dong thang
déu). Tim van téc tdi thiéu va hudng chay cua ngudi tao voi AB goc bao nhiéu dé don duoc 6 to.

A H C
n o

Loi giai

-
=5}
o]

K

Goi thoi gian tir khi nguoi d6 xuat phat dén Itc gap 0 0 la t (giay)(t > 0)

Goi van toc ctua nguoi don xe la v (m/s)(v > 0)

Gia sur hai ngudi gap nhau tai C

Ké AK vudng géc vai BC.

Taco: AC =10t, BC = vt

Ta dé dang chirng minh dugc: BC.AK = BH.AC hay AK.vt =50.10t => v = %

Do v nho nhat khi AK I6n nhét. Lai co AK < AB. Dau “=" xay ra khi va chi khi AK tring véi AB
Ma AB khong d6i nén v nho nhat khi AK trung véi AB hay BC vubng goc véi BA

Vay ngudi d6 chay theo huéng vudng goc véi AB vai van tdc téi thiéu 1a % =25 m/s

Bai 42: Cho hai vi tri A, B cdch nhau 615m, ciing nam vé mot phia bd song nhu hinh v&. Khoéang
cach tr A va tir B dén bo song lan luot la 118m va 487m. Mot ngudi di tir A den bo song de lay
nudc va mang vé B. Poan duong ngan nhat ma ngudi do phai di 1a bao nhiéu?
B
615 m

>

487 m
118 m

Song
) o Loi giai
Gia sir nguoi do di tur A dén M dé lay nude va dite M ve B
Ta dé dang tinh dwgc BD = 369, EF = 492
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bat EM = x (x> 0)
Ta tinh duoc: MF =492 — x
: AM = VxZ + 1182
:BM =./(492 — x)2 + 4872
Quang dudng di lay nuéc la: AM + MB =vx2Z + 1182 +,/(492 — x)? + 4872
Ap dung bat dang thirc Mincopxk
Vx? + 1182 +,/(492 — x)% + 4872>,/(x + 492 — x)? + (118 + 487)% =~779,8
Déu “=” xay ra khi va chi khi: 487x = 118(492 — x) => x = 220

; ] 605
Vay doan duong ngan nhat ma nguoi do6 phai di la khoang 779,8 m

Bai 43: Tai cing mét thoi dién}, c6 hai ngudi dang ¢ vi tri A va B cach nhau 1000m. Nguoi thir nhat
dang ¢ vi tri B va di ve phia diém A véi van toc 1,5m/s. Biet rang AB va AC vudng goc véi nhau.
Hay cho biét sau bao nhiéu gidy thi khoang céch gitta hai ngudi nay nho nhat

C

D

<

A E B
Loi giai
Gia str sau t gidy (t > 0) hai nguoi di dén hai diém D, E tuong tmg nhu hinh v&
Khi d6 nguoi thir nhat di duge BE = 2t (m), ngudi thir nhat di duoc AD = 1.5t (m)
=> AB = AB — BE = 1000 — 2t (m)

Khido DE = VADZ + AE? =,/(1,5)2 + (1000 — 26)2= |=¢2 — 4000t + 10007

:\/%(t — 320)? + 360000 >+/360000 = 600 (m)

Déu “=" xay ra khi va chi khi: t -320=0=>t =320
Vay sau 320 giay thi khoang cach hai nguoi la nho nhat

Bai 44: Mot nuong dan nuée thuy loi c6 mat cat ngang 13 hinh chit nhat ABCD (hinh v&). Véi diéu
kién Iuu lvong nude qua muong cho phép thi dién tich mit cat ABCD la 0,48m?2. Bé dam bao an
toan ki thuat, nguoi ta thiét ké sao cho tong d6 dai T = AB + BC + CD ngén nhat. Khi d6 chiéu rong
ctia day muong 13 bao nhiéu (biét chiéu rong phai dudi 1m, 1am tron két qua dén hang phan tram)

A D
'|B| I —— ,CI.
'I'Illlllllllllllll
Loi giai
Pbat BC=x(m)(0<x<1)
Tacod AB.BC =048 => AB =228 _ 248 m)
BC x

T=AB+BC+CD =x+=2(m)

Ap dung bat dang thac Co-si cho 2 s6

0,96 0,96 _ 46
X+-=>2 /x.— ==
x X 5

96 _2+/6

D4u “=" xay ra khi va chi khi: x = 07 =>x=--~098
Vay chiéu rong cia day muwong khoang 0,98m
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Bai 45: Mot nha may san xuat nam cach ha luu 100m va & phia d6i dién ciia mot nha may dién (nam
6 ha Iuu). Con song rong 60m. Nguoi ta du dinh Iép dat mot duong day dién theo mot duong chéo tur
nha mdy dién dén bo song bén kia va sau d6 doc theo be song téi nha may san xuat. Chi phi dé lap
dat duong ddy dudi dong song 1a 3300000 dong cho mdi mét. Xac dinh diém ma duong day dién
ngoi 1&n khoi dong sdng sao cho tong chi phi lip dat day 1a téi thiéu

Loi giai
Gia s nha may dién nam ¢ diém A, du:o*ng day dign bit dau ngoi I&n dong séng & diém B, nha may

san xuat dit tai diém C nhu hinh vé va hinh chiéu vudng goc cia A 1én BC l1a H
A

60

H X B 100 - x C
bat BH =x (x> 0)
Taco CH =100=>BC =100 — x
=+vAH? + HB? =602 + x2
Tong chi phi lap dat day dién la: 3300000vV602 + x2 + 1200000(100 — x) (d6ng)
Xét 3300000v60% + x2 + 1200000(100 — x) = 100000(33v60% + x?2 + 1200 — 12x)
Ap dung bat dang thirc Bunhiacopxki:

33V602 + x2 :\[[122 + (3\/105)2] (602 + x2)>|12x + 3.60v105| > 12x + 180v/105

=>33vV602 + x2+ 1200 — 12x > 180105 + 1200

Dau “=" xay ra khi va chi khi: 12.60 = 3v/105x => x = 23,4
Vay duong day dién ngoi Ién khoi dong song sao cho doan BH = 23,4 m thi tong chi phi lap dat day
dién 1a téi thiéu

Bai 46: Mot duong day dién duoc ndi tir mot nha may dién & Adén mot hon dao & C nhur hinh vé.

Khoang cach tir C dén B 1a 4 km. Bo bién chay thing tir A dén B vai khoang cach 1a 10 km. Téng

chi phi ldp dat cho 1 km day dién trén bién 12 50 triéu dong, con trén dat lién 1a 30 triéu déng. Xéc

dinh vi tri diém M trén doan AB (diém ndi day tir dat lién ra dao) dé tong chi phi lp dat 1a nho nhat.
C

4km

O

B M A

e

Loi giai
bat MB = x (km)(0 <x < 10)
=>AM =10 - x
Taco MC =vMB? + CBZ=vx? + 16 (km) ‘
Chi phi noi day dién tir M dén A la: 30(10 — x) (triéu dong)
Chi phi néi day dién tir M d&én C 1a: 50v/x2 + 16 (triéu dong)
Téng chi phi ndi day dién tir A dén C 12 30(10 — x) + 50vx2 + 16 (triéu dong)
Pé chi phi lap dit duong day dién 1a nho nhit thi 30(10 — x) + 50vx2 + 16 phai dat gi tri nho nhat
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Taco: 50VxZ + 16 =/(x2 + 42)(30% + 402) >30x + 4.40 = 30x + 160
30(10 — x) +50vx? + 16>300 — 30x + 30x + 160 = 460

Déu “=" xay ra khi va chi khi: 40x = 3.40 =>x =3

Vay dé chi phi nho nhat thi diém M phai nam cach B mot khoang 1a 3km

Bai 46: Trong mot cudc thi 2 mon phdi hop gom chéo thuyén va chay bo. Cac van dong vién s& chéo
thuyén tir diém xuat phat A cach bd BC 6km sau d6 dén bo tai mot vi tri D bat ki roi chay vé dich C
(xem hinh minh hoa). Biét rang quang dudng trén bd BC = 15km, van toc chéo thuyén caa mot van
dong vién A la 8km/h va van tdc chay trén bo 13 16km/h. Hoi A nén chéo thuyén vé bo tai vi tri D
cach dich C bao nhiéu dé tong thoi gian vé dich 1a sém nhat

A
6km

;3 D CO
] DC = 15 — x
Gia su BD=x=>{ 0<x<15
asu AD = vxZ ¥ 36 0=X=1)

Vx2 + 36

+15—x(h)

Tong thoi gian van dong vién vé dich 1a t = —

gt Y236 15-x 2P 16?415« :\/[12+(\/§)2](x2+62)+15_x>x+6\/§+15—x: 15 + 6v3
8 16 16 18 - 18 18

D4u “=" xay ra khi va chi khi: x = 2v/3

Vay van dong vién A nén chéo thuyén vé bo tai vi tri D cach dich C 1a 2+/3 km dé tong thoi gian vé

dich 1a sém nhat

Bai 47: Trong hinh bén, quang duong AB dai 5 km , quang duong BC dai 26 km, goc ABC la goc
vubng. Mot ngudi cd ké hoach di xe dap, di thang tir A dén mot vi tri M trén quing duong BC vé tée
d6 12kmv/h, sau d6 lai di thang tir M dén C véi tée d6 13km/h. Ngudi d6 can chon vi tri M cach B
mot khoang bang bao nhiéu km dé tong thoi gian di tir A dén M va tir M dén C 1a it nhat?

A

B M C
Loi giai

bat BM = x (km)(0 <x <26)
=>AM =VAB2 + BM?2 =25 + x?2

, V25 + %2 - )
Tong thoi gian di la T =222 + 2% (gio)
Xét V25 + x? 4 26-% _ 13V25 +x2 — 12x + 312 _ V169.25 + 169.x% — 12x + 312 _

12 13 156 B 156 B
J(12x +25)2 + (5x — 60)2 — 12x + 312
156

o 12x +25-12x +312 _ 337

- 156 156
Dau “=" xay ra khi va chi khi: x =12
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Vay ngudi d6 can chon vi tri M cach B mot khoang bang 12km dé tong thoi gian di tir A dén M va tir
M dén C la it nhat

Bai 48: Mot ngon hai dang dat tai vi tri A ¢6 khoang cach dén b bién 5 km AB=. Trén b bién c6
mot céi kho & vi tri C cach B mot khoang 7 km. Ngudi canh hai ding c6 thé chéo do tir A dén M trén
bo bién véi van téc 4 km/h rdi di bo dén C voi van tde 6 km/h. Vi tri cia diém M cach B mot khoang
bao nhiéu dé nguoi d6 di dén kho nhanh nhat?

Lai giai
Pat BM = x (km)(0 < x < 7) => MC = 7 — x (km)
Thoi gian chéo do tir A dén M la: "2 (n)
Thi gian di b dén C la: == (h)
Thoi gian di tir A dén kho la: =2 + =% (n)
Ap dung bét dang thac Bunhiacopxkil
B +7_x=\/(x2 +25) (24 2+ il p 4 D5 IiEs 2 g 5y Mo
4 6 9 9 6 3 3 6 12 12 12
14 + 5v5
’12
Dau “=" xay ra khi va chi khi: 3v/5x = 30 => x = 2+/5
Vay diém M céch B mot khoang 2v/5km dé nguoi d6 di dén kho nhanh nhit

Bai 49: Mot ngudi dan 6ng mudn chéo thuyén & vi tri A toi diém B vé phia ha luu bo dbi dién, cang
nhanh cang tt, trén mot bo séng thiang rong 3km (nhw hinh v&). Anh ¢6 thé chéo thuyén caa minh
truc tiép qua séng dé dén C va sau d6 chay dén B, hoic c6 thé chéo truc tiép dén B, hoic anh ta c6
thé chéo thuyén dén mot diém D giita C va B va sau d6 chay dén B. Biét anh 4y c6 thé chéo thuyén 6
km/h, chay 8 knvh va quing dudngBC = 8km. Biét toc do cua dong nude 1a khong dang ké so véi
toc do chéo thuyén cua nguoi dan dng. Tim khoang thoi gian ngan nhat (don vi: gio) dé nguoi dan
ong den B.

Loi giai
bat CD =x (km)(0 < x < 8)
Quaéng duong chay bo 1a: DB = 8 — x (km)
Quang duong chao thuyén la: V9 + x2 (km)
Thi gian chay bo la: === (h)
Vo +x2
6

Thoi gian chéo thuyén Ia:

(h)
. ‘ .
Tong thoi gian la ngudi dan 6ng can la: V9 + a2 +8 .

= (h)
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Xt V9 + x? =\/(£ + )0+ x)=2x + g.B

Vo+x2 8-x_ 3x+3V7 24 — 3x V7
+ > + =1+ —
6 8 24 24 8

9

Dau “=" xay ra khi va chi khi: 4/7x = 12.3 =>x = =

Vay khoang thoi gian ngan nhat dé nguoi dén ong dén B la: 1 + g gio

=>

Bai 50: Mot tinh du dinh lam dudng dién tir diém A trén bo bién dén diém B trén mot hon dao. B
cach bo mot khoang BB’ = 2km mot khoang AB’ = 3km (hinh v&). Biét chi phi lam 1 km duong dién
trén bo 12 5 ty dong, dudi nuéc 1a 13 ty ddng. Tim vi tri diém C trén doan bd bién AB’ sao cho khi
lam duong dién theo dudng gap khic ACB thi chi phi thap nhat (coi bo bién 1a dudng thang).

Loi gial
Piat B’C = x (km)(0 < x < 3) => AC = 3 — x (km)
BC = V2% + xZ (km)
Téng sb tién lam duong dién theo duong gap khic ACB la: 13v22 + x2 + 5(3 — x) (ti dong)
Xét 13v22 + x% =,/169(2% + x2) =,/(122 + 52)(22 + x2) > /(24 + 5x)2 = 24 + 5x
=>13v22 + x2 +5(B8-x)>24+5x+15-5x=39
D4u “=" xay ra khi va chi khi: 12x = 10 => x = 2

Viy diém C cach B mot khoang zkm thi dudng dién theo gap khiic ACB c6 chi phi thip nhat

Bai 51: Mot nha dia chat hoc dang & tai diém A trén xa mac. Anh ta mudn dén diém B va cach A
mot doan 1a 70 km. Trong sa mac thi xe anh ta chi c6 thé di chuyén véi van téc 1a 30 km/h. Nha dia
chat 4y phai dén duoc diém B sau 2 gio. Vi vay néu anh ta di thang tir A dén B s& khong thé dén
dung gio. May man thay

c6 mot con dudng nhua song song véi duong ndi A va B va cach AB mot doan 10 km. Trén duong
nhya nay thi xe ctia nha dia cht hoc nay c6 thé di chuyén véi van téc 50 km/h. Lam thé nao dé nha
dia chét hoc dén som nhit (dam bao trong khung gio cho phép).

A 70km B
[e o)
Sa mac 10km
dwong nhua .
< X Y
H C D K
Lot giai

Xét H, K, C, D 1a cac diém nhu hinh v&
Chia quang duong di dugc theo 3 giai doan:
Giai doan 1: Pi tir A dén C (tir sa mac dén dudng nhwa song song)
Giai doan 2: Di tir C ¢én D (Mot quing dudng trén duong nhya)
Giai doan 3: di tir D dén B (tir diém két thirc D trén dudng nhua di tiép dén B qua xa mac)
bat HC = x (km)(0 < x < 70)
DK =y (km)(0 <y <70)
Quiang duong di tir A dén C 1a: Vx2 + 102 (km)
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, . , . 2 2
Thoi gian di trén sa mac tir A dén C vai van téc 30km/h la; t = 212

Quing dudng ditr D dén B 1a:  (km)

(h)
Thoi gian di trén sa mac tir D dén B vé6i van toc 30km/h a: tz :—VyZBJ;lOZ (h)
Quing dudng di tir C dén D 1a: CD = 70 — (x + y) (km)

Thoi gian di tir C dén D véi van toe 50km/h I3 ts = 2=+ (1)

50
Téng thoi gian ma nha dia chéit hoc di tir A dén B fa; Yot ¢ 21107, 702 G) gy
. 7 _ 5 16 4 __VxZ+10% _ 1
Xét: VxZ + 10 \[(x + 10)( + )23+ 110> 0 =S (2 4 )

3
5

3 4 Jy? + 102 1
VY? +102‘\[(y +10) (3 + 2) 23y + f10=> 2= (2 4 )
__ VxZ+102 \/y + 102 70-(x+y) 1 1 (3y 70 - (x +y) _ 29
_>, 30 R 30( +8)+ (5+8)+ 50 T 15
Dau “= ”xayrakhlvachlkhl X=y=75

Vay thoi gian ma nha dia chat di tir A dén B it nhat la % gio

Bai 52: Mot duong day dién duoc ndi tir mot nha may dién & A dén mot hon dao ¢ C. Khoang céch
ngan nhat tir C dén B 1a 1km. Khoang cach tir B dén A la 4. Mdi km day dién dat dudi nude la mat
5000 USD, con dit dudi dat mat 3000 USD. Hoi diém S trén bd cach A bao nhiéu dé khi méic day
dién tir A qua S roi dén C 1a it tdn kém nhat.

C

4

B
Loi gidi
bit SB = x (km)(0 < x <4) => SA =4 —x (km)
SC=vBC? + SB2=v1% + x?=+x? + 1
Chi phi lap dat la: 5000vxZ + 1 + (4 —x).3000 (USD)

Xét 5000vx% + 1 =5000 \/ (x? + 1)( ) sooo( 4)

5

=>5000vVx? + 1+ (4-x).3000> 5000(? E) + (4 — x).3000 = 16000

Dau “=" xay ra khi va chi khi: x = 0,75

=>SA=4-0,75=3,25 9 ) o ) ’
Vay diém S cach A la 3,25km thi dé khi mac day dién tir A qua S roi dén C 1a it ton kém nhat

Bai 53: Trong bai thuc hanh caa mdn huan luyén quan sy cd tinh hudng chién si phai boi qua mot
con song dé tan cdng mot muc tiéu ¢ phia bo bén kia sdng. Biét rang 1ong séng rong 100m va van
téc boi cua chién si bang mot nira van téc chay trén bo. Hay cho biét chién si phai boi bao nhiéu mét
dé dén dugc muc tiéu nhanh nhat, néu nhu dong song 1a thang, muyc tiéu & cach chién si 1km theo
duong chim bay va chién si cach bo bén kia song 100m?

rm S
//' \an T
100m P A
R

Loi giai
bat van toc boi cua chién sila: v (v > 0)
=> Van toc chay b cua chién si la: 2v
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Quing dudng boi cua chién sila: Vx2 + 1002 (m)
Quing dudng chay bo caa chién si 1a: vV10002 — 1002 — x = 300v/11 — x (m)
VxZ + 1002 + 300411 -x

v

2v

Thoi gian ma chién si di duoc dén muc tiéu la:

2 2y(1 .3 -
gt YH100% | 300VIT-x _ 2VaZ+1007 +300VTT -x _ 2\/(" +1002)( +5) +300VTT - x

v 2v 2v 2v

X
S 2(3+50v3) +300vIT =X _ x + 1003 + 300VIT — x _ 100v3 + 300y1T
- 2v B 2v B 2v

L e coo L. [10000
Dau “=" xay ra khi va chi khi: x = / .
2

~ \ . Ay 10000 200

Quang duong boi cua chién si la: \[( ) + 1002 = =

Bai 54: Nha Vin hoa Thanh nién cta thanh phd X mubn trang tri dén day led gan cong dé dén xuan
Dinh Dau 2017 nén da nho ban Na dén gitp. Ban giam doc Nha Vin héa Thanh nién chi cho ban Na
biét chd chuan bi trang tri da c6 hai tru dén cao ap ma kém dat ¢é dinh & vi tri A va B ¢6 d6 cao lan
luot 12 10 m va 30 m, khoang céch giira hai tru dén 24 m va ciing yéu cau ban Na chon mét cai chdt
& vi tri M trén mat dat nam gitra hai chan tru dén dé giing dén day led ndi dén hai dinh C va D cua
try dén (nhu hinh v&). Hoi ban Na phai dat chét & vi tri cach try dén B trén mat dét 1a bao nhiéu dé
tong do dai cua hai soi day dén led ngan nhat?

D

C
30

10
A M B

Loi giai
bat AM =x (m)(0 < x < 24)

=>BM =24 — x (m)

Do dai doan day dén led la: CM + DM = Vx2 + 102 +./(24 — x)Z + 302 (m)

Ap dung bét dang thac Mincopxki:

VxZ + 102 +,/(24 — x)2 + 302>./(x + 24 — x)2 + (10 + 30)2=8V34

Dau “=" xay ra khi va chi khi: 30x = 10(24 —x) =>x =6

=>BM =246 =18 (m)

Vay ban Na phai dat chét & vi tri cach tru dén B trén mit dat 1a 18m thi tong do dai hai soi day dén
led ngan nht

Bai 55: Anh Ba dang trén chiéc thuyén tai vi tri A cach bo sdng 2km, anh du dinh chéo thuyén vao
bo va tiép tuc chay bo theo mot duong thing dé dén mot dia diém B toa lac ven bd séng, B cach vi
tri O trén bo gan vai thuyén nhat a 4km ( hinh v&). Biét rang anh Ba chéo thuyén véi van tbc 6km/h
va chay bo trén bo véi van tée 1a 10km/h. Khoang thoi gian ngian nhit dé anh Ba tir vi tri xuat phat
dén duoc diém B 1a bao nhiéu?

-t

Loi giai
Goi quang duong OP la: x (km)(x > 0)
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=>PB =4 - x (km)
AP =+VA02 + 0P2 = V4 + x2 (km)

Thoi gian anh Ba tir vi tri xuat phat dén duoc diém B la: T =

Xétm:\[(él ba) (L4 )pm 8

V4 + x2 n 4

—* (h)

1

25/ 7 5
3x 8
2 — — + — —
:>\/4+x +4 XS5 25+4 x:ﬁ
; 6 10 . 6 .10 75
Dau “=" xay ra khi va chi khi: x = 1,5

J4 + 1,52 + 4-1,5 - 2 (h)
6 10 3

Vay khoang thoi gian ngan nhat dé anh Ba tir vi tri xuat phat dén dugc diém B la %h

Thoi gian anh Ba tir vi tri xuat phat dén duogc diém B Ia:

Bai 56: Mot ngon Hai ding tai vitri A cach bd bién mot khoang AB = 9km. Trén bd bién c6 mot
cai kho ¢ vi tri C cach B mot khoang 12 km. Ngudi canh hai dang c6 thé chéo do tir A dén mot diém
M trén b bién véi van tée 4km/h rdi di bo dén C vai van tée 8km/h. Xac dinh khoang cach x tir M
dén B dé nguoi canh hai dang dén kho nhanh nhét ?

ak
N

‘A

9 km \ gﬁ
12 km A\ ﬁ

B M C

Loi giai
bat BM = x (km)(0 < x < 12)
=>MC =12 — x (km)
AM =VAB? + BM? = /81 + x2 (km)
Thoi gian nguoi canh hai ding chéo do ditir A dén M 1a:
Thoi gian ngudi canh hai dang di bo tir M dén C 1a: == (h)

8
N 2 —
814+x + 128 X (h)

V81 + x2 (h)

4

Thoi gian nguoi canh hai ding di tir A d&én C Ia:

Xét V81 + x2 :\/(81 +a)(3+3) 224 oV

2
x , 9V3
_>\/81+x2+12—x >5+7 n 12-x _ 12+93
4 8 — 4 8 8

Dau “=" xay ra khi va chi khi: x = 3/3
Vay khoang cach x = 3v/3 tir M dén B thi ngudi canh hai dang dén kho nhanh nhat

Bai 57: Mot nhan vién géac o tram hai dang trén bién (diém A) cach bo bién 16,28 km, mudn vao dét
lién @& dén ngdi nha bén by bién (diém B) bang phuong tién ca nd véi van tée 8 km/h cap bd sau do
di tiép bang xe dap voi van toc 12 km/h. Hoi ca nd phai cap bo tai diém M cach B mot khoang 1a bao
nhiéu dé thoi gian danh cho 16 trinh di chuyén 1a nho nhat? (gia thiét rang thoi tiét tét, do dat cua ca
nd khi di chuyén Ia khdng dang ké).

25,86 km

16,26 km

Loi giai
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Dit HM = x (km)(0 < x < 25,86)

=> MB = 25,86 — X (km)

AM =VAH? + HM? = /16,262 + x2 (km)
Thoi gian nhan vién di bing ca nd la: Y2 ()
Thoi gian nhan vién dap xe la: % (h)

/16,262 2 86 -
16,26 + x +2586 X(h)

2

8 1
X6t /16,262 + x? = \[(16,262 +a) (54 3)>Z 4 27148
9 9 3 50

__ V16,262 +x2 | 2586-Xx 2?x+% 25,86 - X 271V5 107
=> + > + = —
12 - 8 12 400 50
Déu “=" xay ra khi va chi khi: x = /211,51008 ~ 14,54
=> MB = 25,68 — 14,54 = 11,14 (km) q
Vay ca nd phai cap bo tai diém M cach B khoang 14,54km dé thoi gian danh cho 16 trinh di chuyén
la nho nhat

Tong thoi gian la:

Bai 58: C6 An dang 6 khéch san A bén bo bién, ¢6 can di du lich dén hon dao C. Biét rang khoang
cach tir dao C dén bo bién 1a 10 km , khoang cach tur khach san A dén diém B trén bo gan dao C la
50 km . Tir khach san A, ¢ An c6 thé di duong thay hoidc di duong bo roi di duong thay dé dén hon
dao C (nhu hinh v& bén). Biét rang chi phi di duong thuy 1a 5 USD/km, chi phi di duong bo la 3
USD/km. Hoi c6 An phai di duong b mot khoang bao nhiéu km dé chi phi 1a nho nhat.

C

10 km

A (50 -x) km xkm B
Loi giai
Goi quang duong c¢6 An di bo la: AD
bat DB = x (km)(0 <x < 50)
=> AD =50 — x (km)
CD =+BC(C? + DB2 =+/x2% + 102 (km)
Chi phi ctia c6 An la: 3(50 — x) + 5vVx? + 102 (USD)
Xét5vxZ + 102 = /25(x% + 102) = /(3% + 4¥)(x2 + 10%) > 3x + 40
=>3(50 - x) +5Vx? + 102 =150 - 3x + 3x +40 = 190
Dau “=" xay ra khi va chi khi: x=7,5
AD =50-7,5=42,5 (km) i ,
Vay c0 An phai di duong bd mot khoang 42,5 km dé chi phi 1a nho nhat

Bai 59: Cong ty XDPL muén lam mot duang ong dan khi tir mot dia diém A trén b bién dén mot
diém B trén mot hon dao. Khoang cach ngan nhat tir diém B dén bo bién la 6km . Gia dé xay lap
mbi km dudng dng trén by 1a 50.000 USD, con xay lap dudi nuéc 1a 130.000USD . B’ 1a diém trén
b bién sao cho BB vudng goc véi ba bién. Khoang cach tir A dén B’ 1a 9 km. Hoi vi tri diém M
trén bo cach A bao xa dé chi phi xay lap duong ong tir A qua M roi dén B 1a it ton kém nhat?
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bién

6km

bo bién ~ Okm
Loi giai

Pat B'M = x (km)

=> AM =9 - x (km)

BM =vBB?Z + B'M? = Vx? + 62 (km)

Chi phi xay dung duong éng 1a: 130000vx2 + 62 + 50000(9 — x) (USD)

XétVx? + 62 = \[(xz + 62)(£ + 2 3

R

169 169 13 13

=>130000vx7 + 62 +50000(9 - x) > 130000 + 22 +50000(9 - X) = 1170000

Déau “=" xay ra khi va chi khi: x = 2,5

AM=9-25=65 , , o
Vay diém M trén bo cach A mot khoang 6,5km thi chi phi xay lap duong ong tir A qua M roi den B
1a it ton kém nhat

Bai 60: Hai thanh phé A va B cach nhau mot con song. Nguoi ta xay dung mot cdy cau EF bic qua
song biét rang thanh phd A cach con sdng mot khoang 1a 4km va thanh phé B cach con séng mot
khoang 6km (hinh v&), biét HE + KF = 20km va d6 dai EF khong doi. Hoi cAy cau cach thanh phd A
14 bao nhiéu km dé dudng di tir thanh phd A dén thanh phd B 1a ngan nhit (Bi theo duong AEFB)?
(Két qua lam tron dén phan chuc)

/'///////’ FILPSE,

A 4km

6km

Loi giai
bat HE = x (km)(x > 0)
=> KF =20 — x (km)
AE =+VAH? + HE? = +x2 + 4% (km)
BF=+vBK2 + FK2 = /(20 — x)2 + 62 (km)
Vi EF khong d6i nén AB ngan nhét khi AE + BF nho nhat
AE + BF =Vx2 + 4% + /(20 — x)? + 62 (km)
Ap dung bt dang thicc MincopxKki:
VxZ + 42 + /(20 — x)2 + 62 > /(x + 20 — x)% + (4 + 6)2 = V500 = 10V5
Dau “=” xay ra khi va chi khi: 6x =4(20 —-x) =>x =8
AE =82 + 428,95 (km) o :
Viéy xay cay cau cach thanh phd A khoang 8,95 km thi duong di tir thanh ph A dén thanh pho B la
ngan nhat

Bai 61: Mot manh dat hinh chit nhat ABCD c6 chiéu dai AB =25m, chiéu rong AD = 20m dugc
chia thanh hai phan bang nhau béi Vach, chan MN (M, erén luot 12‘1’ trung diém BC va AD). Mot doi
xay dung lam mot con duong di tir A dén C qua vach chan MN, biét khi lam duong trén khu vuc
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ABMN ’mSi gi(‘)r lam duogc 15m va khi lam trong khu vuc CDNM moi gi0 1am dugc 30m. Tinh thoi
gian ngan nhat ma déi xay dung lam dugc con duong di tir A dén C

Loi giai
A 25m. B
20m:
E
N - A
D e

Do can thoi gian xay ngan nhat nén con dudng lam trén mdi mién phai la nhirng duong thang
Goi AE va EC lan Iuot 1a doan dudng can lam

bat NE = x (m)(0 < x < 25)

=>EM = 25— x (m)

AE =vVANZ + EN2 = 102 + x2 (m)

EC=VMCZ + EM? = /(25 — x)? + 10% (m)

Thoi gian dé 1am doan duong tir A dén C Ia:

AE EC _ V102 +x2 J(@25-x)2 +102 )

15 + 30 15 30
Xét V102 + x2 n J@5-x2+102 /202 + (2x)2 + /(25 — x)% + 102

" s ., 30 . 30
Ap dung bat dang thirc Mincopxki:

V202 + (2x)2 + /(25 — )% + 102 > /(45 — x)? + (2x + 10)2 =
V50 — 5)2 + 2000

- V202 + (2x)2 + /(25 — x)2 + 102 > V5(x = 5)2 +2000 > V2000 _ 245
B 30 = 30 = 30 3
Déu =" xiy ra khi va chi khi: {*0:10 = 2¥25 = %) = x =5

Vay thoi gian ngan nhat ma doi xay dung 1am duoc con dudng di tir A dén C la ? h

Bai 62: Hai khu dan cu A va B nam & hai bo dbi dién cua mot con séng. Khu A cach bo séng 15km,
khu B c&ch bd séng 25km. Chinh quyén mudn xay dung mot cay cau PQ bic ngang qua song dé
thuan tién di lai (hinh v& minh hoa). Biét ring QM + NP = 30 km va d¢ dai cay cau PQ la khong dbi.
Hoi dau cau Q cach thanh phd A la bao nhiéu km dé quang duong di tir thanh phd A dén thanh phé B
theo duong gap khic AQPB la ngan nhat?

A
|
|
115 km
|
Q M
------ S-0-N-G- - - - -
NH P
;
25 km |
I
I
:
B

Loi giai

110



D3t QM = x (km)

=> NP = 30 — x (km)

AQ =.,/AM? + QM? = V152 + xZ (km)

BP =VBNZ + NPZ = /252 + (30 — x)2 (km) ,

Vi PQ khong doi nén AB ngan nhat khi AQ + BP nh¢ nhat

AQ +BP =V15% + xZ + /252 + (30 — x)? (km)

Ap dung bat dang thic Mincopxki:

V152 + xZ + /252 + (30 — x)2 = /(15 + 25)2 + (x + 30 — x)? =50
Dau “=" xay ra khi va chi khi: 25x = 15(30 —x ) => x = 11,25

AQ = /152 + 11,252 = 18,75 (km) 7 o
Vay Q cach thanh pho A mot khoang 1a 18,75 km dé quang duong AQPB ngan nhat

Bai 63: Trén manh dat hinh AABC nhon. Ngudi ta muén ldy mot phan dat hinh chit nhat MNQP dé
1am vuon hoa sao cho diém M € AB ;N € AC ; P, Q € BC (nhu hinh v&). Hay tim vi tri cua diém
M, N sao cho dién tich phan dat hinh chit nhat MNQP la I6n nhat?

Taco: Al=AH - IH=AH - MQ

Ta c6: AAMN ~ AABC => 2N _ AL _ AH-Hl han MmN = BC, 2421
BC AIA}-IH— i AH AH

Smnop = MN.MP = MN.HI = BC. ———HI :%.(AH —HI).HI

ViBC va AH khong d6i nén dién tich MNQP 16n nhat khi (AH — HI).HI I6n nhat khi: AH — HI = HI
hay AH =2HI »

Hay I 1a trung diém ctia AH. Khi d6 M, N la trung diém cua AB, AC

Bai 67: Mot duong day dién duoc ndi tir mot nha may dién gié & vi tri A, nam sat bd bién, dén mot
hon dao & vi tri C. Khoang céch tir vi tri C dén b bién 1a doan thang BC bang 4km nhu hinh v&. Bo
bién chay thang tir vi tri A dén vi tri B v&i khoang cach 1a 10km. Chi phi ldp dat cho 1km day dién
trén bién 1a 5 ty ddng, con lap dat 1km trén dat lién chi la 3 ty dong. Xac dinh vi tri diém M (diém
bat dau ndi day tir dat lién ra dao) trén doan thang AB dé tong chi phi lap dat 1a nho nhat va tinh gia
tri nho nhat do

Loi gidi
bat MC = x (km)(x > 4)
=>MB =vVMC? — BC? = Vx2 — 16 (km)
=> AM = 10 - VxZ — 16 (km)
Tong sb tién lap cap la: 3(10 —vVx2 — 16) + 5x (ty d6ng)
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Xét 3(10 —vx2 — 16) +5x=5x—-3vx? — 16 + 30
DitP =5x-3vVx2 — 16 +30=5x-,/9(x — 4)(x + 4) +30
=>2P = 10X - 2,/9(x — 4)(x + 4) + 60
=9(x—4)-2/9(x — 4)(x + 4) +Xx+4+92
=(BVx — 4 — Vx + 47 +92>92
=>2P>92=>P>46
Dau “=" xay ra khiva chi khi: 3vx — 4 = v/x + 4=>x=5
MB =52 — 16 = 3 (km) 7 ’ ’ ‘
Vay M nam trén doan AB cach B 3km thi tong chi phi lap dat nho nhat la 46 ty dong

Bai 64: Ban An c6 mot tam bia hinh tam gidc ABC c6 dién tich 300cm?. Ban An cét tam bia bing
mot dudng thang song song véi BC cat AB, AC lan luot tai D, E sao cho dién tich tam giac BDE I6n
nhat. Tinh dién tich c6 thé dat duogc cua tam gidc BDE

p W I’O,i~'
eoh l
B = S

M\;_!i_s

B C A :‘_ l//" \A

Loi giai

Dat£=x(0<x<1)
AB

DE//BC=>%" = 22 = x

Do AABE va AABC c6 cung chung dudng cao ha tir B xuéng AC nén
Sarc AC 2

Do ABDE va ABAE c6 cung chung duong cao ha tir E xuong AB nén

S BD
—> 2BDE _ 2~ (1)
SABE AB
D AB — BD AD _

Tacé: BD = AB - AD =>=2 = =1-2-1_x(

B AB AB
(1)(2) => Sepe = (1 — x).Saee = (1 — X).(X.Sagc) (sz)
Xeét 1—X).(x.Sasc) =300x(1 -x)
Ap dung bat dang thic phu Co-si 2 so:
x+1-x\% _1
x(1-x) < (225 =
=> Sgpe < 300% =75
1

D4u “=" xay ra khi va chi khi: x =1 —-x =>x = >
=>%2 = ~=>D la trung diém ciia AB => E déng thoi la trung diém cia AC
Vay dién tich 16n nhét caa tam giac BDE la 75cm?

4

Bai 65: Cho diém M thudc doan thang AB. V& vé cling mot phia cac tai Ax, By vudng goc vaoi AB.
L4y C thuoc Ax, D thudc By sao cho 2CMD = 90°. X4c dinh vi tri caa C va D dé dién tich tam giac
CMD nho nhat

Loi gidi
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L
A a M b B

Tacod: £AMC = «.BDM
bat £ZAMC = £z.BDM =a; MA=a; MB=b

a b
MC = :MD = —
osa Sina
S _MCMD ab
CMD 2 - 2Sina.Cosa

Ta co: (Sina — Cosa)? > 0 => Sin?a + Cos?a > 2Sina.Cosa.

=>2Sina.Cosa <1 => Scmp > a.b

Dau “=" xay ra khi va chi khi: Sina = Coso. => Sina = Sin(90° - )
=>q=90°-0=>0=45°=>AC=AM; BD=BM

Vay khi AC = AM va BD = BM thi Scwmp dat gid tri nhé nhat bing AM.MB

Bai 66: Bé thiét ké khu vuon hinh vudng canh 10mét nhu hinh v&. Phan duoc té ¢am dung dé trong
co, phan con lai trong Hoa Hong. Biét m&i mét vubng trong co chi phi mat 100.000d6ng, mdi mét
vubng trong Hoa thi mat 300.000d6ng. Tinh tong chi phi (dong) cia vudn trong trudng hop dién
tich trong hoa la nho nhét (Iam tron dén hang nghin)

‘ Loi giai
Goi Ry, Rz lan luot 1a ban kinh hai duong tron tam B va tam C
Taco Ry +R2=5(m)
Dién tich trong hoa 1a: S; = 100 — 251 + (R% + R%)m = 100 — 2R1.R,
Dién tich trong hoa nho nhat 1a: S; = 100 —%n (m?)
Dién tich trong co 1a: S, = 100 - Sy = %n (m?)
Tong chi phi la: T = 100S; + 300S: = 22146 (nghin dong) , ‘
Vay tong chi phi cta vuong trong truong hop dién tich trong hoa nho nhat la 22146 nghin dong

2
-MT[:].OO—ZZ—ST[

Bai 67: Ong Khai diing mot tim tén phang c6 dang nira hinh tron dudng kinh 4m dé tao thanh mot
hinh thang nhu sau: Hinh thang c6 bon dinh deu thugc nira duong tron, trong d6 day 16n la duong
kinh caa ntra hinh tron. Tinh dién tich 16n nhat caa hinh thang ma 6ng Khai cé thé tao duoc.

Loi giai

Gia str 6ng Khai tao ra hinh thang ABCD ngi tiép dudng tron (O) dudng kinh AB = 4m
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Khi d6: OA =0B =0C =0D =2m

K¢ duong cao DH va CK
batCD =2x (0<x<2)

=>HK =2x; OH =x

HD =v0D? — HO? = V4 — x2 (m)
SABCDZM = (x + 2)V4 — x2 (m?)

Xét (x + 2)V4 — x% = J(x + 2)2(4 — x2) = J(x + 2)32 — x)
Ap dung bat dang thic AM-GM ta co:

4
ki whie whietd B ORI
4 - 27
30 —
1> S0 hay (x + 2)3(2 - x) <27
=> Spcp < 34/3

Déu “=" xay ra khi va chi khi: === =2 -x=>x=1
Vay dién tich 16n nhat hinh thang ma 6ng Khai cd thé tao duoc 1a 3v/3 m?

Bai 68: Mot bac ndng dan dung 3 tam gd hinh chit nhat c6 cung kich thude dé lam thanh mot chiée
méang dung hinh ling try dung roi dong hai day lai nhu hinh minh hoa ¢ trén (mat ba tam gd 1a 3
hinh chit nhat AEHD, EFGH, BFGC). Tim s6 do goc a (tao bai tia HD va tia HG) dé thé tich mang
hinh tru 16n nhét (bo qua cac mdi ghép)

N D

Loi giai

H G
PitDM=x,DH=a AD=b
=>HM=+vVDH? — DM? = vVa?z — x2, MN=a, NC=x
Dién tich day lang try 1a: S = (x + @) VaZ — x2=./(x + a)3(a — x)

4 X 2 ’ A A a+b 2_
Ap dung bat dang thic phy C6-si 2 s6 dang ab < (T) :

(a+x)*(a-x)==(a+x°*@-x)(3a-3x) <;(a+x)>*(2a-x)?<: (32_“)4

, 4 2
Do d6 thé tich ling try V = Spcon.AD <b 1 (32)" = 2428

Déu “=" xdy ra khi va chi khi: x = > => sinDHM = % => /DHM = 30°
Vay a = 120° thi thé tich méang Ia I6n nhat
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