CHUYEN PE 13_CAC BAI TOAN THUC TE CO LIEN QUAN CUC TRI

Ciau 1:  Bac Binh c6 manh vuon hinh vuéng ABCD c6 canh bang 10m. O bon goc vudn, bac Binh mudn
trong hoa thanh cac hinh tam giac vudng bang nhau (hinh v&). Hay tinh khoang cach tir goc vuon
A dén vi tri E sao cho ttr giac EFGH c6 chu vi nho nhat.
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Cau?2: Béac An mubn dit dong mot chiéc hop dung qua luu niém c6 dang hinh hop chit nhat véi mat day
ABCD 1a hinh vudng nhu hinh dudi day.
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Pé mén qua tré nén dac bi¢t, bac An mudn ma bén mit xung quanh va mat day dudi (mat MNPQ
) ctia chiéc hop bang kim loai quy (khong ma nip hop). Em hay tim d6 dai canh MN ctia mat
day va chiéu cao AM ciia hop qua sao cho tong dién tich cac mat duoc ma kim loai quy cua
chiéc hop 1a nho nhét biét rang thé tich cta chiéc hop 1a 4dm’ .

Cau 3: Mot cira hang xiang dau can xdy mot bon chira dau hinh tru bang thép ¢ thé tich 547r(m3) va
gia mdi mét vudng thép 1a 500 ngan dong. Hoi s tién thap nhit ma cira hang phai tra ? (két qua
lam tron dén hang don vi)

Cau4: MOt trang trai chan nu6i dy dinh xay dung mdt ham biogas voi thé tich 27 m® @ chira chét thai
chan nudi va tao khi sinh hoc. Dy kién him chua c6 dang hinh hdp chir nhat c6 chiéu sau béng chiéu
rong. Hay xac dinh céc kich thudc day (dai, rong) ctia him biogas dé thi cong tiét kiém nguyén liéu nhat
(khong tinh dén bé day ctia thanh ham).
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Cau 5:

Cau 6:

Cau 7:

Ciu 8:

Mot cai san hinh vuéng ABCD c6 canh 1a 8 m. Nguoi ta mudn 14t gach mau khac dé trang tri 1én
ménh san hinh vuong MNPQ ndi tiép trong san hinh vuéng ABCD. Tim vi tri cia M, N, P, Q d¢
hinh vuéng MNPQ ¢6 dién tich nho nhét

p

V&i mot tim ton hinh tron c6 ban kinh R = 6 cm. Ngudi ta mubn 1am mot cai phéu bang cach cit
mot phan (dang hinh quat) ctia hinh tron nhu hinh bén duéi. Thé tich 16n nhat ctia hinh nén cé
duoc khi ngudi ta cit cung tron cia hinh quat ¢ chiéu dai 1a bao nhiéu?

Cit mot miéng gidy hinh vuéng nhu hinh bén va xép thanh hinh mot hinh chép tir giac déu. Biét
céc canh hinh vudng bang 20cm, OM = x(cm). Tim x dé hinh chop déu 4y cothé tich 16n nhét.
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Bac Minh muén dt dong mét chiéc hép dung qua luu niém c6 dang hinh hop chir nhat véi mat
day ABCD la hinh vudng nhu hinh dudi day.

[V Q

DPé mén qua trd nén dic biét, bac Minh muén ma bén miat xung quanh va mit day dudi (day MNPO
) ctia chiéc hop bang kim loai quy (khong ma nip hop). Em hdy tim d6 dai canh MN cua mat day



va chiéu cao AM cua hdp qua sao cho téng dién tich cac mat dugc ma kim loai quy cta chiéc hop
13 nho nhat biét rang thé tich ctia chiéc hop 1a 4dm’ .

Cau9: Nguoi ta can 1am mét cai bdn chira dang hinh tru c6 thé tich 10001it br:ing inox dé chtra nuéc,
tinh ban kinh cta hinh tru d6 sao cho dién tich toan phan ctia bon chtra d6 1a nho nhét.

Cau 10: Tim dién tich 16n nhét ciia hinh chit nhat MNPQ ndi tiép trong nira dudng tron (O) ban kinh
10cm, biét mot canh cua hinh chir nhat ndm doc trén duong kinh cua duong tron (nhu hinh ve).

N P

A M 0 0 B

Cau 11: Nguoita can 1ap hang rao quanh khu vuc bao vé c6 dang hinh chir nhat cho mot toa nha nhu hinh
v& bén. Hoi néu c6 80m hang rao bao quanh 3 mat nhu trén thi di¢n tich ti da cua khu vuc bao
vé 1a bao nhiéu?
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Cau 12: Cho mdt tAm nhom cé hinh tam giac déu cé canh bang 100c¢m . Ngudi ta cit & ba goc ciia tim
nhém d6 ba tam giac nhu hinh v& dudi ddy dé duoc hinh chir nhat MNPQ . Tim d6 dai MB dé
hinh chir nhat MNPQ c6 dién tich 16n nhét.
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Cau 13: Cho mdt tim nhom hinh vuéng canh 12 cm. Nguoi ta cit & bon goc ctia tim nhom d6 bon hinh
vuong bang nhau, mdi hinh vudéng c6 canh bang x ( cm), rdi gap tim nhoém lai nhu hinh v& dudi
day dé duge mot cai hop khong nip. Tim x dé thé tich ciia hop 13 16n nhét.



Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cho hinh chép tam giac déu S.4BC c6 cac canh bén déu bing 6 cm, d dai canh day 1a x (cm)
. Tim x dé dién tich xung quanh cta hinh chép déu d6 1a 16n nhat.

Mot miéng ton phang hinh vudng véi kich thude a (cm) , ngudi ta mudn cit di ¢ bon goc bon
hinh vuéng canh bang x (cm) dé udn thanh mot hinh hop chir nhat khéng co nap. Phai cat nhur
thé nao dé hinh hop c6 thé tich 16n nhat?

Mot gia dinh mudn xay mot cai bé chira nude nho & goc vuon dé chii dong tudi rau,bé co dang
hinh hop chir nhat véi mat day MNPQ 1a hinh vuong (hinh v€)
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Hay tim d6 dai canh MN cua mat day va chiéu cao AM ctia bé sao cho téng dién tich cac mat
lam bé (bao gdm 4 mit xung quanh va mot mit ddy) 13 nho nhét, biét ring thé tich cua bé 1a

4m’.

Nguoi ta giang ludi dé nudi riéng mot loai ca trén mot goc hd. Biét rang ludi duge gidng theo
mot duong thang tir mot vi tri trén bd ngang dén mot vi tri trén bo doc va phai di qua mot cai coc
d3d cam sin & vi tri A. Hoi dién tich nho nhat c6 thé giang 1a bao nhiéu, biét ring khoang cach tir
coc dén bd ngang 14 5 m va khoang cach tir coc dén bo doc 1a 12 m.
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Cho tam nhom hinh vudng canh 12cm. Nguoi ta cat & bon goc ciia tim nhom d6 bon hinh vudng
bang nhau, mdi hinh vudéng c6 canh bang x(cm), rdi gap tim nhom lai nhu hinh vé& dudi day
dé duoc mot cai hop khong nap. Tim x dé hop nhan dugc c6 thé tich 10n nht.



Céiu 19: Cho mot tAim nhém hinh vudng c6 canh bang 12 cm. Ngudi ta cit & bon goc ciia tAm nhom do

bon hinh vudng bang nhau, moi hinh vuéng c6 canh bang xcm, ro6i gap tam nhom do6 thanh hinh

hop khong c6 nap (Hinh v&). Tim x dé khong khi bén trong hop 1a nhidu nhat.
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Cau 20:
Mot gia dinh mudn cai tao mot ao nude nhé thanh mot hd
nude dep hon. HO nuéde cd dang hinh hop chir nhat vi
chiéu dai gap hai 1an chiéu rong va ngudi ta tinh duoc co

62 250

thé tich bing m?®. Theo thi truong xay dung, gia

tién xdy dung binh quén 1a 350 000 déng/m? (bao gdm ca

day va thanh hd). Hoi chi phi thip nhit ma gia dinh d6 phai
tra dé xay dung hd nudc trén 1a bao nhiéu tién

Ciu 21: Bac Duy mudn xdy mot bé chira nudc co6 dang hinh hop chir nhat khong nip cé thé tich bang
36m’ . Pay bé c6 dang hinh chit nhat vé6i chiéu rong 1a x(m), chiéu dai gap doi chidu rong. Bac
Duy muén phan dién tich can xay (bao gdm dién tich xung quanh va day bé) 1a nho nhat dé tiét
kiém chi phi thi x phai bang bao nhiéu?
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Cau 22:



Bac Nam muon lam mét ctra s6 khudn go, phia trén c6 dang ntra hinh

tron, phia dudi co dang hinh chit nhat. Biét rang duong kinh cua nira hinh
tron ciing 1a canh phia trén cta hinh chit nhat va tong d6 dai cta khuon
g (cac duong in dam trong hinh bén, bé qua do rong ciia canh khuon gb)
128 m . Em hiy gitip bac An tinh d6 dai cac canh cta hinh chit nhat dé cira

sO ¢6 dién tich 16n nhat.

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Mot gia dinh mubn xay mot hd chira nuéc dang hinh hop chir nhat khong nap cé thé tich bang
400 m® day bé 14 hinh chir nhat c6 chiéu dai gip bon lan chiéu rong. Gia thué nhan céng xay bé
1a 500 000 ddng/ m? (bao gdm ca dién tich tudng va day bé). Hoi chi phi thué nhan cong thip
nhat ma gia dinh d6 phai tra dé xay ho chira nudc 1a bao nhiéu triéu dong?

Mot hoc sinh dugc giao thiét ké mot cai hop dang hinh hop chir nhat thoa man: Tong

ctia chiéu dai va chiéu bang 12cm ; tong cta cua rong va chiéu cao 1a 24cm. Gido vién yéu cau
hoc sinh Ay phai thiét ké sao cho thé tich cai hop 16n nhat, gia tri 1én nhat 4y bang bao nhiéu ?

Cira ham 10 khai thac than c6 dang mét parabol, khoang cach tir diém cao nhat ctia cira dén mit
dat 1a 4 mét, khoang cach gitra hai chan cira 1a 4 mét. Nguoi ta mudn gia cb cho ctra 16 bang
mot khung thép hinh chit nhét sao cho hai dinh duéi cia khung thép cham dat, hai dinh trén cta
khung thép chéng vao mai ham (hinh v& minh hoa). Tim kich thudc ctia khung thép sao cho dién
tich ctia hinh chir nhat tao béi khung thép 16n nhat.
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Cho mdt tim nhom hinh tam gidc déu c6 canh bang 20(cm) . Nguoi ta cit & ba goc ctia tim nhom
d6 ba tam gidc nhu hinh vé dudi day dé duogc hinh chir nhat MNPQ . Tim d6 dai doan MB dé
hinh chit nhat MNPQ c6 dién tich 16n nhat?
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Cau 27: Nguoi ta mudn ché tao mot chiée hop hinh hop chit nhét co thé tich 500cm?, chiéu cao cua hop
la 2 cm. Tim kich thudc day ctia hop sao cho stir dung it vat li¢u nhat.

2 cm

Cau 28: Nguoita mubn [am mot vudn rau ¢ dang hinh chit nhat ABCD c6 dién tich 640m” dé tao thém

canh quan xung quanh dep hon, nguoi ta mé rong thém bdn phan dién tich dé trong hoa, tao
thanh mot duong tron di nhur hinh v&, biét tAm hinh tron tring voi giao diém hai dudng chéo ctia
hinh chir nhat. Khi d6 chon kich thuéc canh ABCD nhu thé nao dé dién tich cua bdn phan dat
trong hoa nho nhét?

Cau 29: Mot manh dat hinh vuéng 4BCD canh 30m. Ngudi ta xdy dung mot vuon hoa dang hinh vudng
EFGH c6 cac dinh E,F,G,H thudc cac canh cia hinh vuong ABCD (hinh v€). Xéc dinh vi
tri diém E trén canh 4B dé dién tich vuon hoa nho nhét.
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Céu 30: Cho hinh lang tru ding ABCD.A'B'C'D’ c¢6 day 1a hinh thoi. Biét thé tich ctia n6 1a 1280cm® va
chiéu cao 1a 20cm . Tinh gi4 tri nho nhat cta dién tich xung quanh.



Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Ong An c¢6 2400 m hang rao va mudn rio lai canh dong hinh chit nhat tiép giap véi mot con
song.Ong khong can rao cho phia giap bo song. Hoi 6ng c6 thé rao duge canh dong véi dién tich
16n nhat 1a bao nhiéu?

Mot trang chir ciia mot tap chi can dién tich 1a 384cm*. Lé trén, 1& dudi 1a 3cm ; 18 phai, 18 trai
13 2cm . Hoi chidu ngang va chiéu doc tdi wu cta trang gidy 1an luot 1 bao nhiéu dé dién tich
trang gidy la nho nhat?

Mot cong ty du lich dy dinh t6 chirc mot tour du lich xuyén Viét nhan ki niém ngay giai phong
hoan toan mién Nam 30 — 4. Cong ty du dinh néu gia tour 14 2 triéu dong thi s& c6 khoang 200
ngudi tham gia. Dé thu hit nhiéu ngudi tham gia, cong ty s& quyét dinh giam gia va cir mdi lan
giam gia 100 nghin ddng/1tour thi s& c6 thém 20 ngudi tham gia. Hoi cong ty phai giam gia tour
con bao nhiéu dé doanh thu tir tour xuyén Viét d6 1a 16n nhat.

Kim cuong 1a mot khoang san quy, co rat nhiéu gi tri va duge st dung v6i nhiéu muyc dich khac
nhau. Gia ban ctia mot vién kim cuong rat cao va phu thudc vao rat nhiéu yéu to. Gia s rang gia
ban ctia vién kim cwong ti 18 véi binh phuong khéi lugng ctia nd. Khi dem mét vién kim cwong
cit thanh ba phan va vin ban véi gia nhu trén (theo dung ti 18 trén) thi tong s tién thu duoc ting
1én hay giam di? Trong truong hop nao, gia ban ctia vién kim cuong ban dau giam nhiéu nhat?
va giam bao nhiéu 1an?

Cong ty san xuat thung gd mudn thiét ké s6 luong 16n thung dung hang héa bén trong, dang
hinh ldng try t giac déu khong nip vai thé tich 12 62, 5dm . Dé tiét kiém vat liéu gd 1am thung,
ngudi ta can thiét ké thung sao cho c6 tong S dién tich xung quanh va dién tich mat day l1a
nho nhat. Hoi S c6 gia tri bang bao nhiéu?

Ctra hang nha bac Diing chuyén kinh doanh may tinh tai Ha N§i. Mt loai may tinh c6 gia nhap
vao mot chiéc 1a 18 tridu dong va ban ra voi gia 22 triéu dong. V&i gia ban nhu trén thi mot nim
s6 luong may tinh ban duoc duy kién 1a 500 chiéc. Dé tang thém luong tiéu thu dong may tinh
nay, bac Diing dy dinh giam gia ban va wdc luong cr giam 200 nghin ddng mot chiée thi sd
lugng may tinh ban ra trong mot nim sé ting 50 chiéc. Vay bac Diing phai ban véi gia bao nhiéu
dé sau khi giam gia loi nhuan thu duoc s& cao nhat?

Mot cong ty san xuat dung cu thé thao nhin duoc mot don dit hang san xudt 8000 qua bong
tennis. Cong ty ndy s hitu mot sé may méoc, mdi may moc co thé san xuit 30 qua bong trong
mot gid. Chi phi thiét 1ap cac may nay 1a 200 nghin dong cho mdi may. Khi dugc thiét 1ap, hoat
dong san xuét s& hoan toan dién ra ty dong dudi su giam sat. SO tién phai tra cho ngudi giam sat
1a 192 nghin dong mot gid (nguoi nay s& giam sat tat ca cac may hoat dong). S6 may moc cong
ty nén sir dung 1a bao nhiéu dé chi phi san xuat la thap nhat?

Phién cho hé Lotus sir dung hai loai thé: loai thé gia 3000 dong va loai thé gia 4000 ddng. Vao
dip nghi hé, ban An mudn ding hét s tién tiét kiém ciia minh dé mua x thé loai gia 3000 ddng va
v thé loai gid 4000 déng. Tim sb cach mua c6 du ca hai loai thé néu tién tiét kiém cua ban An
1a 2023000 dong.



Cau 1:

Cau 2:

CHUYEN PE 13_CAC BAI TOAN THUC TE CO LIEN QUAN CUC TRI

Béc Binh c6 manh vuon hinh vuéng ABCD c6 canh bang 10m. O bén géc vuon, bac Binh mudn
trong hoa thanh cac hinh tam giac vudng bang nhau (hinh v&). Hay tinh khoang cach tir goc vuon
A dén vi tri E sao cho ttr giac EFGH c6 chu vi nho nhat.
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Loi giai

Ta c6: AAEH = AAFD = ACGE = ADHG suy ra
HE = FE = FG = GH va AEH = DFE ma 4 x E B
AEH + FED = 90°
Lai c6 AEH + FED + HDF =180° suy ra HDF =90° 10X
Vay tr gidc EFGH 1a hinh vudng. H
Dit AE =x(m), diéukién 0<x <10
Suy ra AH =10—x(m) F

Tam giac AHE 1a tam giac vuong tai A co:
HE® = AH® + AE?

hay HE? = x*~(10-x)’ D G ¢
HE? =2x* ~20x+100=2(x~5)" +50> 50

Suy ra HE >+/50 =52

Chu vi tr gidc EFGH bang 4HE . Vay chu vi tr giac EFGH nho nhat khi HE nho nhat. HE
nho nhét khi HE =542 khi x=5.

Bac An mudn dit dong mot chiéc hop dung qua luu niém c6 dang hinh hop chir nhat véi mat day
ABCD 1a hinh vuong nhu hinh duéi day.

B C

Pé mon qua trd nén dic biét, bac An mudén ma bon mit xung quanh va mat day dudi (mit MNPQ

) ctia chiéc hop bang kim loai quy (khéng ma nip hop). Em hiy tim d6 dai canh MN cua mit



Cau 3:

day va chiéu cao AM cua hop qua sao cho tong dién tich cac mat duge ma kim loai quy cia
chiéc hop 12 nho nhat biét rang thé tich cua chiéc hop 1a 4dm’.

Loi giai
Goi d6 dai canh MN 1a x(dm)(x>0)

Goi do dai chiéu cao AM 1a h(dm)(h>0)
Do thé tich ciia chiéc hop 1a 4dm?> nén ta c6: x*h =4
Suyra h= iz

X

Dién tich can ma kim loai quy cua chiéc hop 1a :

S=xz+4xh:x2+4x.iz:x2+E
X X
=(x’ —4x+4)+(4x+£j—4:(x—2)2 +(4x+£j—4
X X

Chumng minh bat dang thic C6 — si.

Ap dung bét dang thirc C6 — si cho 2 s6 4x >0 va 16 >0 va (x—2)2 > 0ta co:

X
/ 16
S>0+2,/4x.——-4=0+2.8—-4=12
4x

x—2=0

Diu « = » xay ra khi 16
4x=—

4x

Ta giai ra dugc x =2tu do suy ra hzgizzl

Vay khi d6 dai canh ddy MN = 2dm va chiéu cao AM =1dm thi dién tich can ma kim loai quy
ctia chiéc hop 1a nho nhét bang 12dm”.

Mot cira hang xing diu can xdy mdt bon chira dau hinh tru bang thép c6 thé tich 547r(m3 ) va

gia m&i mét vudng thép 1a 500 ngan ddng. Hoi sd tién thip nhat ma cira hang phai tra ? ( két qua
lam tron dén hang don vi)

Loi giai
Ta chiing minh véi a,b,c¢ 1a cac sd thuc khong 4m, thi a+b+c > 33/abe (1)
Dau “=" xay ra khi va chi khi a=b=c.
That vay
*Véi a=0,b=0,c=0 thi bit dang thic ludn dung.

*V6i3s6 a,b,c duong.

bat: x=%,y=%,z=3/z = x,y,z>0=x+y+z>0



Cau4:

Bét dang thtc (1) tré thanh x° + y* +2° > 3xyz

Xét X+’ +2° =3xyz= (x+y)’ = 3xp(x+y)+2z° —3xpz
:(x+y+z)[((x+y)2 —(x+y)z+zzJ—3xy(x+y+z)
:(ery+z)(x2 +y2+zz—xy—yz—zx)
:%(x—lry#—z)[(x—y)z F(y=2) +(x=2)" ]2 0,(9x, 3,2 > 0)

Vay x’ + 3’ +2z° >3xyz hay a+b+c>33abc
Diu“="xayrakhi x=y=z © a=b=c.

* Goi ban kinh day 13 x (m)(x > 0), chiéu cao bon chira 13 4 (m).

Thé tich chtra cia bdn 1a V = 7zx? -h=547r:>h=%(m).
X

1087 , ,
— ()

Dién tich toan phan ciia bon chita 1a: S, = 27x* + 27x-h=27x" +

Dé chi phi xay dung thip nhit thi dién tich toan phan ctia bon phai nho nhat.

1087
X

Tacod S,, =27x" +

Ap dung bat dang thuc trén ta duoc

2, 5S4 Sdr 54rx S54rn

27X’ + 1087 =2Tx +—t—2 3§/27zx2.—.— =54r

X X X X X

S, dat gia tri nho nhat bang 547r(m2) khi 27x° = 4z =x =27=x=3 (m)
X

Khi d6 s tién xay bon thap nhit ma cira hang phai tra 1a : 547.500000 ~ 84 823 002 (ddng).

Mot trang trai chan nuoi du dinh xay dung méot ham biogas voi thé tich 27 m® @ chira chat thai
chin nudi va tao khi sinh hoc. Du kién him chua c6 dang hinh hop chit nhat co chiéu sau bfing chiéu
rong. Hay x4c dinh cac kich thudc day (dai, rong) cia him biogas dé thi cong tiét kiém nguyén liéu nhét
(khong tinh dén bé day ctia thanh ham).
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Loi giai

Goi chi€u rong (va chiéu sau ) cua ham la x (m; x>0)



Cau 5:

Vi thé tich ctia hAm 1a 27 m® nén chiéu dai ctia hdm 1a: g(m)
X

Biéu thirc biéu thi dién tich toan phan ctia him la:

2

2x-x+2x-2—Z+2-x-£=2x2 +%=2(x2+ﬁ)=2-14.

X X X X
Ta co: A+9=x2+ﬁ+9=x2+£+£+9
X X X

2
(\/XT— ﬂj 20:>x2+£22,/x2.—7
X X X
2
E,/£+\/§J >0=>2L 1952 /2—7.9
X X X

= A+9>2 /x2-£+2 /2—7-9:>A+922\/27x+2‘/27.9
X X X
= A+9>4 27x-,/27'9 =4.9= 4+9>36.
X

= A>27

Ping thirc xay ra khi:

x =£=9:>x=3.
X

Vay khi kich thudc chiéu rong 13 3m va chiéu dai la % =3(m) thi thi cong ham s& tiét kiém
nguyén liéu nhat.

Mot cai san hinh vudng ABCD c6 canh 1 8 m. Nguoi ta mudn 1at gach mau khéac dé trang tri 1én
manh san hinh vuong MNPQ noi tiép trong san hinh vuong ABCD. Tim vi tri cia M, N, P, Q dé
hinh vuéng MNPQ ¢6 dién tich nhé nhit

A

Loi giai



Caiu 6:

» N

Q

P P

Goi cai san d6 1a hinh vuong ABCD, phan nat gach mau trang tri 1 hinh vuong MNPQ
Chirng minh AAMQ = ABNM = ACPN = ADQP

Goi AM = x thi MB = 8-x

Dién tich hinh vuéng MNPQ c6 dién tich nho nhét khi tong dién tich 4 tam gidc vudng & 4 goc
hinh vuéng ABCD 1a 16n nhat. Goi S 1a tong dién tich 4 tam giac do, ta cé:

S=2.AM. AQ
Ma AM + AQ = AM + MB = 8 (m)
(AM -MB)?> >0

AM? + MB? > 2. AM.MB

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

(AM+MB)? &

2.AM.MB <
2 2

=32

Hay S < 32

DAu “=” xdy ra khi AM =MB = :Z—D =4

Khi do 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 cuta cac canh AB, BC, CD, DA thi hinh vudng
MNPQ c¢6 dién tich nhé nhét.

Véi mot tAm ton hinh tron c¢6 ban kinh R = 6 ¢m. Ngudi ta mudn 1am mét cai phéu bang cach cit
mot phan (dang hinh quat) cua hinh tron nhu hinh bén dudi. Thé tich 16n nhat cua hinh nén co
dugc khi ngudi ta cit cung tron cta hinh quat ¢6 chiéu dai 1a bao nhiéu?

Loi giai
Goi x (cm, x > 0) 1a chiéu dai cung tron duoc ghép tao thanh hinh nén. Suy ra duong tron day
cua hinh nén c6 d¢ dai 1a x (cm). Ban kinh R cuda hinh tron s€ tr¢ thanh duong sinh ctia hinh nén.

Goi ban kinh cia day lar (cm, »>0). Suyra: 2[lr=x=r= %



2

Chiéu cao cia hinhnénla: h=vR> -7’ = /R2 — 4)16_[2
2 2

Thé tich cta hinh nén 13 : ¥ = A T1/2 = E(i] YR~
3 3\ 211 411

Ap dung BPT Cauchy ta co :

2 2 2\
2
V2:4H2 X (Rz— x’ ]S4H2 8H2+8H2+R A |41 R

9 3 9 27

2 :RZ ~ xZ
2 4H2

Do d6 V 16n nhat khi va chi khi 8’;[

o x=44/6I1 (cm)

Chimng minh bét dang thirc Cauchy cho 2 s6 duong: D& dang chtig minh
Chting minh bat dang thirc Cauchy cho 3 sé duong.
Cho céc sb thuc duong a,b,c. Ta co:

a+b+c+3labe >2ab + 2\/0\3/ abc > 4{‘/abc\3/ abc =43/abc .

Cau7: Cit mot miéng gidy hinh vudng nhu hinh bén va xép thanh hinh mét hinh chép tir giac déu. Biét
cac canh hinh vudng bang 20cm, OM = x(cm). Tim x dé hinh chop déu ay c6thé tich 16n nhat.
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Loi giai
S A
1
! |
Ly
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N
|
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|
A
- — — _1 _____ % — — =




Cau 8:

Tacd 04 =%.20=10(cm); AM =0A-0OM =10-x; MN =20M =2x v6i 0<x<10.
Xét hinh chop déu S.MPNQ nhu hinh v&.
Dién tich ddy cua hinh chop da cho la: S, = %MNZ = %.(2x)2 =2x".

Taco SM? =SA> + AM*.

Do 46 /=S5O =SM> —OM? =JSA* + AM” —OM” =[10° +(10—x)’ —x* =/200—20x .

Thé tich ctia hinh chép déu S.MPNQ la: V = %S h= %.2)(2 ~/200-20x .

day

Suy ra:
5
p? :gx4 (200-20x) = %7 5525255, (200 - 20x) < 9‘;4 .(5x+5x+5x+:x+200_20xj

18 2J10 51241
Haszgg;;AOS:%.DodéVs ‘3/7):5 ;/70.

Dau "=" xay ra khi 5x =200—20x hay x=8.

Bac Minh mudn dat dong mat chiéc hdp dung qua luu niém c6 dang hinh hop chir nhat véi mat
day ABCD la hinh vuong nhu hinh dudi day.

(Y Q

Pé moén qua trd nén dic biét, bac Minh mudn ma bén mit xung quanh va mat day dudi (ddy MNPQ
) ctia chiéc hop bang kim loai quy (khong ma nip hop). Em hdy tim d6 dai canh MN cua mat day
va chiéu cao AM ctia hop qua sao cho tong dién tich cac mit duoc ma kim loai quy ctia chiéc hop
14 nho nhat biét rang thé tich ctia chiéc hop 1a 4dm’ .

Loi giai
Goi d6 dai canh ddy MN va do dai chiéu cao AM ctia hop qua lan luot 1a x(dm) va y(dm) véi

x>0 va y>0.
X e LA a1 3 oA 2 4
Do thé tich hop qua 1a 4dm” nén x"y =4 hay y=—-.
X

Téng dién tich cac mat duoc ma kim loai quy 1a: S =4xy + x> = x> + 16
X

S=x"—dx+4+

) o)2
4 +16—4=(x—2)2+M+12
X X

Chung minh duge S >12 va diu bang xay rakhi x=2,y=1.



Cau 10:

Vay, dé téng dién tich cac mat dugc ma kim loai quy cua chiéc hop 1a nho nhét thi d6 dai canh
mit ddy va chiéu cao chiéc hop 1an luot 1a 2dm va ldm.

Nguoi ta can 1am mét cai bdn chira dang hinh tru c6 thé tich 10001it br:ing inox dé chtra nuéc,
tinh ban kinh cta hinh tru d6 sao cho dién tich toan phan ctia bon chtra d6 1a nho nhét.
Loi giai
Poi 1000 lit=1(m’)
Ta c6 thé tich cua bé nuée 1a

1

R2

V=rRh=1vay h=

Khi d6 dién tich toan phan cta hinh try 1a S, =27Rh+27R’

Hay S, =27R +27R’

TR?

S, = %+ 27R*(R>0)

Ap dung Cau toan phuy s6 2: Vi ba s6 khong am a;b;c thi a+b+c>33Jabc

ta cod

S, =%+272'R2 =%+%+272’R2 23,3f27zR2 %% =327 (mz)

Vay dién tich toan phan nho nhat khi va chi khi R = s/zl (m).
T

Tim dién tich 16n nhat cia hinh chit nhat MNPQ ndi tiép trong nira dudng tron (O) béan kinh

10cm, biét mot canh cua hinh chir nhat nam doc trén duong kinh cua duong tron (nhu hinh ve).

N P
X
Ay 0 0 B
Loi giai
N P
X
A M 0 Q B

Goi x(cm) 1a dd dai canh hinh chit nhat khong ndm doc theo dudng kinh dudng tron (0 < x <10)

Khi d6 d6 dai canh hinh chit nhat nam doc trén dudng kinh cta dudng tron 1a:



Cau 11:

Cau 12:

MQ =210 - x> (cm)
Dién tich hinh chir nhat MNPQ 1a: S = x.24/100— x> =2, /xz.(IOO -x7)(em?)

Ta co: 2, /xz.(IOO—xz) <x*+100—x>=100.

DAu bing xay ra khi x> =100—x> = x = 5+/2
Vay dién tich 16n nht cua hinh chir nhat la 100cm” khi x = 5v/2 (cm)

Nguoi ta can 1ap hang rao quanh khu vuc bao vé cé dang hinh chir nhat cho mot toa nha nhu hinh
v& bén. Hoi néu c¢6 80m hang rao bao quanh 3 mat nhu trén thi dién tich tdi da cua khu vuc bao
vé 1a bao nhiéu?

Hang rio
y
H
o
-’ Khu vire
2 bao ve
'd 5
s
=
Loi giai
Hang rao
¥
H
£
- Khu vire
E bao vé
o
Y

Goi chiéu dai, chiéu rong ctia khu vuc bao vé lan luot 1a x, y (m, x > 0, y > 0)
Dién tich khu vurc bao vé 1a S (m?). Ta ¢6: S =x.y (1)

Vi khu vuc bao vé c6 3 mét, nén ta cd: x + 2y = 80 suy ra: x = 80 — 2y (2)

Tir (1), (2) ta co

S = y(80 — 2y) = -2y + 80y = —(y — 20)? + 800.

Co:—(y—20)° <0

—(y — 20)? + 800 < 800

Nén < 800. Dau “=" xay ra khi y = 20 suy ra x = 40.

Vay dién tich t6i da 1a 800m? khu virc bao vé c¢6 chiéu dai 40m, chiéu rong 20m.

Cho mot tAm nhoém c6 hinh tam giac déu c6 canh bang 100cm . Ngudi ta cat ¢ ba goc cua tim
nhém d6 ba tam giac nhu hinh v& dudi ddy dé duoc hinh chir nhat MNPQ . Tim d6 dai MB dé
hinh chir nhat MNPQ c6 dién tich 16n nhét.



Cau 13:

M N

Loi giai

B M N

Giast MB=x= NC=x nén MN =100—-2x.

Ta c6 MO = tan 60°.BM = x+/3 nén dién tich hinh chi nhat MNPQ1a

S =(100—2x)x/3 = 24/3(50 - x)x < 2J§(50_Tx”j =12504/3.

Dau bing xay ra khi 50—x=x < x=25.
Vay MB =25cm thi dién tich hinh chit nhat MNPQ 14 16n nhét.

Cho mot tim nhém hinh vudng canh 12 cm. Ngudi ta cat & bon goc clia tim nhém d6 bén hinh
vudng bang nhau, mdi hinh vudng c6 canh bang x ( cm), rdi gip tim nhom lai nhu hinh vé dudi
day dé duoc mot cai hop khong nip. Tim x dé thé tich cta hop 1a 16n nhat.

Loi gidi



Cau 14:

I
1
-
#
-
-
L
-

Chiéc hop tao thanh 1a mot hinh hop c6 day 13 hinh vudéng canh 12-2 x cm va chiéu cao a x cm.

Thé tich ciia hop 1a V = (12—2x)" x (0 < x < 6)
Taco: (12-2x) x =%(12—2x)(12—2x)4x
Ap dung bat dang thirc cosi cho 3 s6 duong ta dugc

12—2x+12—2x+4xj3
3

(12—2x)(12—2x)4x£(

Do d6 V < %.83 =128

Dau “=" xay ra khi 12—2x = 4x

Khi d6 x =2 ( thoa man diéu kién)

Vay khi x= 2 thi thé tich ctia hop 12 16n nhat.

Cho hinh chép tam giac déu S.ABC c6 cac canh bén déu bang 6 cm , d6 dai canh day 1a x (cm)
. Tim x dé dién tich xung quanh ctia hinh chép déu d6 1a 16n nhat.

Loi giai
S

Goi M 14 trung diém cta AB .
Khi d6 SM 1a trung doan cta hinh chop.
Tacd AB=BC=AC =x thi:

2

SM* = SB —(f e X
2 4



Cau 15:

SM=%\/4~62—x2 :%\/144—)(2

Di¢n tich xung quanh ctia hinh chop la: S, = 37)(%\/144 -x' = %\/144 -x
a’+b’

ta duoc:

Van dung bat dang thirc a® +5b> > 2ab hay ab <

2 2
wlad 2 < XA oy

2

Do do S Si.72:54.
xq 4

Dau"="xayrakhix=+144-x*’ © X’ =l44-¥’ ox’' =72 & x=632.
Mot miéng t6n phang hinh vudng véi kich thuéc a (cm), nguoi ta mudn cét di & bon goc bon
hinh vuéng canh bang x (cm) dé udn thanh mot hinh hop chit nhat khong cé nip. Phai cit nhu

thé nao dé hinh hop c6 thé tich 16n nhat?

Loi giai

X X
f—1

x X

a
Vi canh cta hinh vudng bi ct 1a x (cm) nén ta c6 diéu kién 0<x<a
Chiéu dai canh ctia miéng ton sau khi cit 1a a —2x (cm), chiéu cao 1a x (cm)
Ta c6 thé tich hinh hop ¥ = x(a—2x)(a—-2x)= %4x(a —2x)(a—2x).
Ta chiing minh Cau toan: Vi ba $6 khong &m a, b, ¢ thi a+b+c>3/abc
Ta co:
a’+b’+c* =3abc

:(a-i-b)3 —3ab (a—i-b)-i—c3 —3abc

=(a+b)3+c3 —3ab (a+b+c)



Cau 16:

:(a+b+c)[(a+b)2 +c° —c(a+b)}+c3 —3ab (a+b+c)
=(a+b+c)(a2 +b* +2ab+c’ —bc—ca—3ab)
=(a+b+c)(az+bz+c2 —ab—bc—ca)
—(a+bre)(a=b) +(b=c) +(c-a)’)20

Khi d6 @’ +b’ +c’ > 3abc

Pita’=x, b’ =y, ¢ =zthi

3
+y+
xX+y+z233xyz hay xyz < (%j
Ap dung Cau toan trén ta co

4 27 27

_ _ 3 3 3
%4x(a_2x)(a_2x)£%(4x+a 23x+a 2xj 1 84’ 2a

Thé tich 16n nhat khi 4x =a —2x suy ra a = 6xhay x =% (cm)

Vay dé thé tich hop 16n nhét can cat 4 goc boén hinh vudng canh % (cm)

Mot gia dinh mudn xay mot cai bé chira nude nho & goc vuon dé chit dong tudi rau,bé c6 dang
hinh hop chir nhat véi mat day MNPQ 1a hinh vuong (hinh v€)

A B
I
|
D l C
|
’I’J.M_ _______ T N
Q P

Hay tim d6 dai canh MN cua mat day va chiéu cao AM ctia bé sao cho téng dién tich cac mat
lam bé (bao gdm 4 mit xung quanh va mot mit ddy) 13 nho nhét, biét ring thé tich cua bé 1a

4m’.

Loi giai

________ L ——-JN




Cau 17:

Goi d6 dai canh ddy MN va d6 dai chiéu cao AM cua bé 1an luot 13 x(m) va y (m) voi
x>0;y>0

Do thé tich bé boi 13 4m*nén ¥’y =4 hay y=—+

X
A A , , - o R . 1 2 2 16
Tong dién tich cdc mat ciia bé boi la: S=4xy+x" =x"+—
X
2 2
(e el LI R SO Gl M P
X

Dau bang xdy ra khi x =2;y =1 ( thoa man)

Viay dé téng dién tich cic mat cua bé nho nhat khi d6 dai canh mat day va chiéu cao cua bé lan
lvotla 2m va Im.

Nguoi ta gidng ludi dé nudi riéng mot loai ca trén mot goc hd. Biét rang ludi duoc gidng theo
mot dudong thrfmg tor mat vi tri trén bo ngang dén mot vi tri trén bo doc va phai di qua mdt cai coc
d3 cam sin & vi tri A. Hoi dién tich nho nhét c6 thé gidng 1a bao nhiéu, biét rang khoang cach tir
coc dén bo ngang 14 5 m va khoang cach tir coc dén bo doc 13 12 m.

w

doc
' A
Khu nuoi
cd riéng
Bd& ngang
Loi giai
bat tén cac diém nhu hinh vé.
C \\
X
4 3 12 1
5
4 K B

bat CJ =x,(x>0).
Chimg minh hai tam gidc 4JC va BKA 14 hai tam giac dong dang, suy ra

CJ JA _x 12 60
N N V- E
AK KB 5 KB x

Dién tich cua khu nuéi c4 1a: S = %(x+ 5).(@+ 12].
x



Cau 18:

Cau 19:

S(x) =%(60+12x+@+6o]
X

S(x) :6x+@+60
X

2
Ta co {\/6_—‘/@} >0 voimoi x>0 suyra
x
6x+@22‘/6x.@=60
X X

Dau bang xay ra khi 6x=@<:>x2=25<:>x=5.
X

Nén S(x):6x+@+60260+602120
X

Suy ra dién tich nho nhéat co thé giing 1a 120 m’, dat duoc khi x =5m .

Cho tAm nhém hinh vudng canh 12cm. Nguoi ta cat & bén goc cua tim nhém dé bdn hinh vudng
bang nhau, mdi hinh vudng c6 canh bang x(cm), rdi gdp tAim nhom lai nhu hinh v& duéi day
dé duoc mot cai hop khong nép. Tim x dé hop nhan dugc co thé tich 16n nht.

- : -
= #

Loi giai
Goi do dai canh hinh vuong bi cat 1a x (cm) (0 <x < 6)
Thé tich cua khdi hop tao thanh la:
V =x(12 - 2x)* (cm?)
Ap dung BDT AM-GM (Cauchy) cho 3 s6 dwong, ta co

(2x+6—x+6-x)°

=128 (cm?
> (cm’)

x(12 - 2x)* = 2.2x.(6 — x)(6 — x) < 2.

Dau bang xay ra khi: 2x =6
x=3
Vay khi d6 dai canh hinh vudng bi cit bang 3cm thi thé tich hinh tao thanh 16n nhét.

Cho mét tim nhoém hinh vudng c6 canh bang 12 cm. Nguoi ta cat & bén goc cua tAim nhém do
b6n hinh vudéng bang nhau, mdi hinh vudng c6 canh bang xcm, roi gip tim nhom d6 thanh hinh

hop khong c6 nép (Hinh v&). Tim x dé khong khi bén trong hop 1a nhiéu nhit.



X cm
12 cm |
oL
Vd
Vd
7
7
7
7
Loi giai
X cm
12 cm |
L ______ /L.

Chiéu cao ctia hinh hop 1a x(cm).DK: 0<x<6.

Day cua hinh hop 14 hinh vudng canh bang.

Khong khi bén trong hop la: 7 =S, .h=(12-2x)".x (em®).

Tacé: ¥ =4x(6—x)(6-x)=2.2x(6-x)(6-x).

Chimng minh bét dang thirc: a® +b°¢® > 3abc . Ddu “="xay rakhi a=b=c.
Taco: (a+b) —3ab(a+b)+c’ —3abc>0

(a+b+c)((a+b) ~(a+b)ec+c?)-3ab(a+b+c)=0

(a+b+c)(a2+b2+cz+2ab—ac—bc—3ab)20
(a+b+c)(a2+b2+cz—ab—ac—bc)20
(a+b+c)[(a—b)2 +(b—c)2 +(c—a)2]20 dang v&i moi a,b,c duong.

Vay bat dang thuc: a® +5° +¢* > 3abce duge ching minh.

bat az@,bzi/6—x,c:%/6—x . Khi d6 ta co: 2x+6—x+6—x23.{/2x(6—x)(6—x)

Hay 12>3.3/2x(6-x)(6-x).

32x(6-x)(6-x)<4
2.2)6(6—)()(6—)()32.43

V<128



Dau “=" xdy ra khi 2x =6—x hay x = 2 (théa man).
Viay khong khi trong hop nhiéu nhat bang 128(cm3) khi x=2(cm).

Cau 20:
Mot gia dinh mudn cai tao mot ao nudc nhé thanh mot hd
nuoc dep hon. HO nuée cd dang hinh hdp chir nhat voi
chiéu dai gép hai 1an chiéu rong va ngudi ta tinh duoc c6

62 250

thé tich bang m’ . Theo thi truong xay dung, gia

tién xay dung binh quan 1a 350 000 dong/m? (bao gdm ca
day va thanh ho). Hoi chi phi thip nhat ma gia dinh d6 phai
tra dé xay dung hd nudc trén 1 bao nhiéu tién

Loi giai
Goi chiéu rong cta hinh chir nhat day ho 1a x (m) (diéu kién x>0)

Suy ra chiéu dai cta hinh chir nhat 1a 2x (m).
Goi y la chiéu sau cua ho (diéu kién y > 0)

Thé tich cia hd 14 V = 2x.x.y =2x°y (m).

Theo Cau ra ta c6 phuong trinh 2x°y = @
31250
Suyra y= >
3x

Dién tich xay dung cua ho nudc la

312?0 PN 62500

S:2x.x+2.(2x+x).y:2x2+6xy:2x2+6 X 3
X X

Ap dung bét dang thic AM—GM, véi hai s6 duong a, b tacd a+b > 2+ ab . du bang xay ra

khi a=5b.
Tacod
§=2x24 5200 _ (2x2 +1250)+ 62500 15505 242521250 + 92290 1550 =100+ 92290 1250

X X X X

§2=100x+ 62500 -1250=>2, /IOOX- 62500 —1250=3750
X X

Khid6 S, =3750.

2x* =1250
Dau = xay ra khi 62500 - Suy ra x =25
100x =

X

Vay chi phi thip nhit ma gia dinh d6 phai tra dé xay dung hd nudc 1a



3750.350000 =1 312 500 000 dong.

Ciu 21: Bac Duy mudn xdy mot bé chira nudc co dang hinh hop chir nhat khong nip cé thé tich bang
36m’ . Pay bé c6 dang hinh chi nhat v6i chiéu rong 1a x(m), chiéu dai gap doi chidu rong. Bac
Duy muén phan dién tich can xay (bao gdm dién tich xung quanh va day bé) 1a nho nhat dé tiét
kiém chi phi thi x phai bang bao nhiéu?

Loi gidi

C6 hai s6 khong am a,b, ap dung BDT C6 — si. Ta c6: a;b >~ ab

Suyra a+b>2+ab
Dién tich day bé x.2x =2x>(m?)

Chiéu cao bé 36:(2x°) = % m
X

Dién tich xung quanh bé 2.(x + 2x).§ _108
X X

Ap dung BDT C6 — si cho 2x?; >4 (vi x>0)

X
Dién tich can son S =2x° +@m2= 2x* +ﬁ+ﬁz 33/2;&_&_& =54
X X X X X
A M 5 . N 9 . 2 54
Dau bang xay ra khi va chi khi 2x° =—
X

Suyra x’ =27suyra x =3
Viy dién tich cdn son nho nhat 1a x =3m.

Cau 22:

Bac Nam mubn 1am mét cira s6 khudn gd, phia trén c¢6 dang nira hinh
tron, phia dudi c6 dang hinh chir nhat. Biét rang duong kinh ctia nira hinh
tron ciing 1a canh phia trén cta hinh chir nhat va tong do dai cta khuén
gd (cac duong in dam trong hinh bén, bo qua do rong cua canh khuodn go)
128 m . Em hiy gitip bac An tinh d6 dai cac canh cuia hinh chit nhat dé cira

sO ¢6 dién tich 16n nhat.

Loi giai
Goi duong kinh cua nura hinh tron 1 x (m; 0 < x <8)

Khi d6 ban kinh: %(m)



Cau 23:

Goi canh con lai cia hinh chir nhatla y (m;0< y <8)
Khi d6 tong d6 dai ctia khudn gb
X
—+x+2y=8
> y

s
—+1|x+2y=8
(2 ) g
T+2
=4- X
g ( 4 J
.2 | xY TX
Scirasd6 S=—n|—| +xy=
2 2
2
X txlaz T+2 .
8 4

T+4 16 Jz 32 32
— xX— + <
8 7+4 r+4 7w+4

2

+ Xy

. 8
nén y =

Dau “=" xdy ra khi va chi khi x =
7+4 w+4

Mot gia dinh mudn xay mot hd chira nuée dang hinh hop chir nhat khong nip c6 thé tich bang
400 m® day bé 14 hinh chir nhat c6 chiéu dai gip bon lan chiéu rong. Gia thué nhan cong xay bé
1a 500 000 dong/ m? (bao gdm ca dién tich tuong va day bé). Hoi chi phi thué nhan cong thap
nhit ma gia dinh d6 phai tra dé xay hd chtra nude 1a bao nhiéu triéu dong?

Loi gii
Goi chiéu rong cta hinh chir nhat day bé 1a x (m) (x>0)

Suy ra chiéu dai cta hinh chit nhat 1a 4x (m).

Goi chiéu cao ciabé 1a y (m, y>0).

Thé tich ctia bé 1a ¥ = 4x.x.y =400 suy ra x*.y =100 suy ra y :g.
X

Dién tich xay dung ciia bé 1a S = 4x” + 2(x+ 4x)y =4x" +10xy =4x” + IO.IL;).)C
X
a4y 1000
X

Ap dung bét dang thic AM — GM cho 2 s6 khong am (voi hai s6 khong am x, y ta co

(\/;—\/;)2 > 0nén x+y—2\/520 suy ra x+y22\/g, dau bang xay rakhi x=y):

1099 = (4% +100)+1000—100 > 244x%.100 + 222 _100 = 40x+ 122 100

X X X X

Tacd S =4x"+




Cau 24:

Va §>40x+ 1000 -100 =2, /4Ox.1000 —100 =400-100=300.
X X

Khidé S, =300.

4x* =100
DAau “=" xay ra khi 1000 suyra x=35
40x =

X
Vay chi phi thip nhit thué nhan cong 13 300.500000 = 150000000 doéng =150 triéu dong

Mot hoc sinh dugc giao thiét ké mot cai hdp dang hinh hop chir nhat thdéa man: Téng
ctia chiéu dai va chidu bang 12cm ; téng ctia clia rong va chiéu cao 1a 24cm. Gido vién yéu cau
hoc sinh Ay phai thiét ké sao cho thé tich cai hop 16n nhét, gia tri I6n nhét 4y bang bao nhiéu ?

Loi giai
Goi chiéu rong 1a x(cm)(0 < x <12)

Chiéu dai 1a 12— x(cm)
Chiéu cao 1a 24 —x(cm)
Ta ¢6 thé tich chiéc hop la: ¥ = x(12-x)(24-x)(cm’)

Bét ding thirc Cauchy 3 s6 khong am a,b,cta co: a+b+c> 33abe
Dau “=" xay ra khi va chi khi a=b=c

That vay, dat x=i/2,y:%/3,z:3/z:x,y,zZO:x+y+zZO
Ta phdi chung minh:

¥+ +2° =3xyz

(x—i-y)3 —3xy(x-|—y)+z3 -3xyz20

(x+y+z)[(x+y)2 —(x+y)z+zﬂ—3xy(x+y+z)20

2

x+y+z [x +y +22 +2xy—xz— yz] 3xy(x+y+z)20
x+y+z [ 2+y2+22—xy—xz—yz}20

X+ —xy—xz—yz>0 (Vi x+y+220)

(x—y) +(y—z) +(z—x) >0 (ludén dung)

Dau “="xayrakhi x=y=z hay a=b=c

Ap dung bat dang thirc Cauchy cho 3 s6 khéng am ta c6:



Cau 25:

V= x(lZ—x)(24—x)(cm3)

(V3-1)(2-+3) i 3
_ 1 _x+12\/§—ﬁx—12+x+48—2x—24\/§+\/§x}3
e 3

r 3
] 36-1243 38453

EEEO

Déu “=” xay ra khi va chi khi: x=(v3-1)(12-x) =(2-3)(24-x) < x=12-43

Vay V. =3843 o x=12-43.

max

Cira hAm 10 khai thac than c6 dang mot parabol, khoang cach tur diém cao nhit cua ctra dén mat
dat 1a 4 mét, khoang cach gitra hai chan cira 1a 4 mét. Nguoi ta mudn gia cb cho ctra 16 bang
mot khung thép hinh chit nhat sao cho hai dinh dudi ctia khung thép cham dat, hai dinh trén cua
khung thép chéng vao mai ham (hinh v& minh hoa). Tim kich thudc ctia khung thép sao cho dién
tich cta hinh chir nhat tao boi khung thép 16n nhat.

Yy
2 -1 1 2 z
C —1 D !
9 i
-3 ‘:



2 -1 1 2 z

-

ST

bat hé truc toa do Oxy nhu hinh v&. Parabol ¢6 dang y = ax® (a <0)

Khoang cach tir diém cao nhét cua cira dén mat dat 1a 4 mét, khoang cach gitta hai chan cira 1a
4 mét nén parabol di qua diém (2; —4)

Suy ra:
—4=qa2°

a=-1
Parabol c6 dang y = —x’
Gia st ABCD 1a hinh chir nhat c6 d6 dai AB =CD =2k
Khi d6 4 dinh ctia khung thép hinh chir nhat c6 toa do la:
A(k;—4); B(—k;—4);C(—k; kz);D(k; kz)(k > 0)
Suyra AB =2k; BC=4-k’
Khi d6 dién tich hinh chit nhat ABCD bang 2k (4 — kz)
Ta co:

2k(4—k2)—£ =—2[k3 —4k+£)

33 33
= —2(!{2 —2k.%+§j.[k+%j

2Y(, 4
=2lk—| | k+—|L0 v0i k>0
[ ﬁj[ \/5]
Suy ra

2k(4—k2)£

32
33



Déu “=” ¢6 khi k ==

NE)
Cau 26: Cho mot tim nhom hinh tam giac déu c6 canh bang 20(cm) . Nguoi ta cit & ba goc ctia tim nhom
d6 ba tam giac nhu hinh vé& duéi ddy dé dugc hinh chit nhat MNPQ . Tim d¢ dai doan MB dé
hinh chit nhat MNPQ c6 dién tich 16n nhat?

A

0 P
M N
Loi giai
A
0 y
B M N C M N

Goi d¢ dai doan MB 1a x(cm), ta co:

Do dai doan NC 1a x(cm)

Do dai doan MN 1a 20— x—x=20—2x(cm)
Tam gidc BOM vuodng tai M co:

tan B = tan 60° _oM _oM
BM X

OM = x.tan 60° = xA/3

Dién tich hinh chit nhat MNPQ 1a: S = MN.OM = (20—2x).x\/3

, Lo ) , 10-x+x)
Ap dung bat dang thuc Cauchy ta co: S =(20- 2x).x\/§ = 2x/§(10 —x).x < 23 —

S<2325=50\3
Dau bang xay ra khi 10— x = x

x=5



Vay MB =5cm @& hinh chit nhat MNPQ c6 dién tich 16n nhét.

Cau 27: Nguoi ta mudn ché tao mot chiée hop hinh hop chit nhét co thé tich 500cm?, chiéu cao cua hop
la 2 cm. Tim kich thudc day ctia hop sao cho stir dung it vat li¢u nhat.

2 cm

Loi giai
Goi chiéu rong cua day hop 1a x ( x>0, cm).

Ta c6 chiéu dai ctia hop 1a Zﬂ (cm)
X
Ta c6 dién tich toan phan cta chiéc hop 1a

S =2x~ﬂ+2(x+5—00)2 =500+2x+@ (cm?)
2x 2x X

Ap dung bét dang thirc Cauchy cho hai s thuc duong 2x va 250 ,tacod
X

212055 /2x-@ —-20/5
X X

Tirdé S >500+204/5 (cm?)

Dau "=" xay ra khi va chi khi 2x = 250 hay x* = %O =125
X

Suyra x= 55 cm, tir d6 @: 10+/5 cm.

5\5
Vay chiéu rong cua hop la Sx/g cm, chiéu dai la 10\/3 cm.

Chimng minh bd sung Bat dang thirc Cauchy

Xét hai sb thuc duong a, bta cd a;b > Jab .

That vay, vi a, b la cac so6 thyc duong nén

Tir “;bz\/ﬁ,suyra a+b>2Jab

Hay (\/2)2+(\E)2—2\/£20

(\/; — \/3)2 20 (ludn dung)



Cau 28:

by Jab .

A reps A Ay 1o , a+
Vay voi hai so thuc duong a, b bat ky ta co

Dau “="xay rakhi a=>

Nguoi ta mudn lam mot vudn rau c¢6 dang hinh chit nhat 4BCD c6 dién tich 640m* , dé tao thém

canh quan xung quanh dep hon, nguoi ta mo rong thém bén phan dién tich dé trong hoa, tao
thanh mot dudng tron di nhu hinh v&, biét tim hinh tron tring véi giao diém hai dudng chéo cua
hinh chit nhat. Khi d6 chon kich thuéc canh 4BCD nhu thé nao dé dién tich cta bon phén dat
trong hoa nho nhat?

B y C
A D
Loi giai
B y C
A D

Do dai duong kinh cua duong tron 1a duong chéo cua hinh chir nhat ABCD,
Vay biéu thitc x4c dinh dudng kinh ciia dudng tron 1a /x> + 2

Vay ban kinh cua duong tron la #
2, 2

A \ T +
Dién tich duong tron la S = 7. L 4

Dién tich cita hinh chit nhat I S, = xy = 640(m’ )

Dién tich phan dét trong hoa la

2 2
S'=S-8_=x2 Zy —xy

Co (x—y)2 >0 voimoi x;y

:>x2—2xy+y220:>x2+y222xy:>xZy 2%>0
2 2 2 2
r(x*+y r(x*+y
R I N
4 2 4 2

Vay S'Z%—xy — §>3207 —640



Vay dé dién tich ciia bon phan dat trong hoa nho nhét thi x = y

Khidé x=y=8V10 (m)

Cau 29: Mot manh dat hinh vuéng 4BCD canh 30m. Ngudi ta xdy dung mot vuon hoa dang hinh vudng
EFGH c¢6 cac dinh E,F,G,H thudc cac canh cia hinh vuong ABCD (hinh v€). Xéc dinh vi

tri diém E trén canh AB dé dién tich vuon hoa nho nhét.

A E B
M| L]
F
H
o
D G [&

Loi gidi
bat AE=x (0<x<30)

Chi ra duoc Sy, =S 5ep =4S 5 =900—2x(30-x)
Do d6: S, = 2% —60x+900 =2(x~15)" +450 > 450
Dau “=" xay ra khi va chi khi x = 15 (tm)

Vay min S, =450m’khi AE = 15m

Céu 30: Cho hinh ling tru dimg ABCD.A'B'C'D’ ¢6 day 14 hinh thoi. Biét thé tich ctia n6 1a 1280cm® va
chiéu cao 12 20cm . Tinh gia tri nhé nhat cua dién tich xung quanh.

Loi giai
A B
-' 0
D |
II C
AJ';' ) B’
Dr r; Cf
Tadat AC =2m;BD =2n.
1

Dién tich day ABCD la: § = 5.2m.2n =2mn.
Mit khic: 5 =2 =1230 _¢4 cm’ )
h 20



Cau 31:

Cau 32:

Vay 2m.n = 64(cm2 )

Di¢n tich xung quanh hinh lang tru dung la:
S, =4.4B.20=804B.

Vay S, nho nhat khi 4B nho nhat.

Goi O la giao diém cua hai duong chéo AC va BD.Taco AC L BD tai O.
Xét AAOB vuodng tai O, ta cd: AB> = QA +OB*> =m’* +n’.

Mait khac m* +n*> > 2mn. Do d6 AB* >64 = AB> 8(cm).

Vay gié tri nho nhit cia AB 1a 8cm khi m =n tic 1a khi ABCD 1a hinh vudng.
Gié tri nho nhét ctia dién tich xung quanh 1a 4.8.20 = 640(cm’ ).

Ong An ¢6 2400 m hang rao va mudn rio lai canh dong hinh chit nhat tiép giap véi mot con

song.Ong khong can rao cho phia giap bo song. Hoi 6ng c6 thé rao duge canh dong véi dién tich
16n nhat 14 bao nhiéu?

Loi giai
Ta chiing minh bét déng thirc sau a +b > 2Jab ,Va,b>0 ( Bit ding thitc AM-GM )
a+b>2Jab
(a+b)' 2(2ab)
a’ +2ab+b*> >4ab
a’—2ab+b* >0
(a—b)’ 20,Va,b>0

Goi hai kich thudc ctia hinh chit nhatla x va y, voi 2x+ y = 2400 (O <x,y< 2400) .

. 1 am-av (2x+y) 24007
Dién tich ciia manh vuon hinh chit nhat la: S =xy = E2x. y < ( 2 y) = ;)0 =720000 .

Vay 6ng nong dan co thé rao dugc canh dong véi dién tich 16n nhat 1a 720000 m?.

Mot trang chir cia mot tap chi can dién tich 1a 384cm?. Lé trén, 1& dudi 1a 3em ; 18 phai, 18 trai
12 2cm . Hoi chiéu ngang va chiéu doc t6i vu cta trang gidy 1an luot 1a bao nhiéu dé dién tich
trang gidy 1a nho nhat?

Loi giai
Chtng minh bat dang thirxe CAUCHY:
x+y22\/E. Déau "=" xay ra khi x = y.

Thit viy: (Vx—y) 20

xX—=2Jxy+y=>0

xX+y= 2\/5
Dau "=" xay ra khi x = y.
Goi a,b(cm)(a>0,b>0) la d6 dai chiéu doc va chiéu ngang cua trang chit suy ra kich thudc

trang gidy 1a a+6,b+4.



Cau 33:

Cau 34:

Ta cod: ab=384 suyra bzﬁ(l).
a

Di¢n tich trang sach 1a S =(a+6)(b+4)
2304

a
Theo bat dang thirc CAUCHY ta c6:

S§=>2, /4a. 2304 +408 = 600.
a

Suy ra MinS = 600suy ra 4a = =3

Suyra S =4a+ +408.

suy ra a =24
Suy ra chiéu doc va chiéu ngang tdi uu ctia trang gidy 14 30cm, 20cm .
Mot cong ty du lich dy dinh t6 chirc mét tour du lich xuyén Viét nhan ki niém ngdy giai phong
hoan toan mién Nam 30 — 4. Cong ty du dinh néu gia tour 1a 2 tridu dong thi s& c6 khoang 200
ngudi tham gia. Pé thu hat nhiu ngudi tham gia, cong ty s& quyét dinh giam gia va ctr mdi 1an
giam gia 100 nghin dong/1tour thi s& c6 thém 20 ngudi tham gia. Hoi cong ty phai giam gia tour
con bao nhiéu dé doanh thu tir tour xuyén Viét d6 14 16n nhét.

Loi giai
Goi s6 1an giam gia 100 000 dong/1tour dé thu duoc doanh thu 16n nhat 1 x (1an)
Sau x lan giam thi gia ctia mot tour 1a: 2 000 000—100 000.x (dong).
Vi ctr sau 1 14n giam thi ¢6 thém 20 ngudi tham gia nén sau x 1an giam thi c6 thém 20.x
(nguoi tham gia) nén tong sd nguoi tham gia sau x 1an giam gia 1a: 200+ 20.x (ngudi )
Tong doanh thu sau x 1an giam gia la:
S=(2 000 000—-100 000.x).(200+20.x) (dong)

S =100 000.20.(20 - x).(10+x) (ddng)

§ =2 000 000.(—x> +10x+200) (dong)

Xét —x? +10x +200 =— (x> —10x +25—25-200) =—(x —5)* +225

Vi —(x—5)” +225 <225 nén 2 000 000.(—x" +10x+200) <2 000 000.225 = 450 000 000

hay S <450 000 000

S, =450 000 000

Khi d6 x =5 (l4n)

Vay gia tour khi d6: 2 000 000—100 000.5=1500 000 (dong).

Kim cwong 1a mot khoang san quy, c6 rat nhidu gi tri va duoc str dung véi nhidu muyc dich khac
nhau. Gia ban ctia mot vién kim cuong rat cao va phu thudc vao rat nhiéu yéu t6. Gia st rang gia
ban cua vién kim cuong ti 1& v6i binh phuong khéi luong cta né. Khi dem mot vién kim cuong
cat thanh ba phan va van ban v6i gia nhu trén (theo diing ti 18 trén) thi tong sb tién thu dugc ting
1én hay giam di? Trong trudng hop nao, gia ban cua vién kim cuong ban dau giam nhiéu nhat?
va giam bao nhiéu 1an?
Loi giai

Gia sir vién kim cuong ban dau c6 khdi lugng 1a m. Gia ban cia vién kim cuong ti 1& v6i binh
phuong khéi lugng, nén gia ban 1a km?® véi k 1a mot hing s6.



Cau 35:

Khi cit vién kim cuong thanh ba phﬁn 6 khoi luong a,b,csaocho m=a+b+c,

Gia ban cua ba phan nay lan luot 13 ka®, kb*, k¢’

Téng gia ban ctia ba phan 1a ka” + kb” + kc* = k(a2 +b° + c2)

Ta can so sanh km’va k(a2 +b° +c2)

Vim=a+b+c,tacd m’ =(a+b+c)2 =a*+b’ +c° +2(ab+bc+ca)

Do d6 m* > a* +b* +¢*,

Diéu nay co6 nghia 1a km? >k(a2 +b° +cz)

Vay tong s6 tién thu dugc sau khi cat giam di so voi gia ban cta vién kim cuong ban dau.

- cr 1A Ao oo . , Ar o or 12 m
Sau giam gia nhiéu nhat xdy ra khi @* +b> +¢* nho nhat, ticla a=b=c = 3

2 2 2 2
Trong trudng hop nay, tong gi ban la : k[(%) + (%) + (ﬂj J oy T

2
So véi gia ban ban dau km*, gia ban giam di km’ —ka = %km2

Vay gia ban giam di % 14n so v&i gia ban ban dau.

Va giam gia nhiéu nhat khi chia thanh 3 phan bang nhau.

Cong ty san xuat thung g mudn thiét ké sé lugng 16n thung dung hang hoa bén trong, dang
hinh lang tru tr giac déu khong nap vai thé tich 1462, 5dm . Dé tiét kiém vat liéu g lam thing,
nguoi ta can thiét ké thung sao cho ¢ téng S dién tich xung quanh va dién tich mat day 1a
nho nhat. Hoi S ¢6 gia tri bang bao nhiéu?

Loi gidi

* Chirng minh bét ding thirc Cauchy véi ba s6 khong am a,b,c: %M > 3/abc

Giai:

Pit a=x";b=y";c=2" suyra x+y+z>0
Bét ding thirc qui duge vé: x* + )* +2° >3.xyz hay x* +y* +2° =3xz>0
Xét x° +y° +z3—3xyz=(x+y)3 —3xy(x+y)+z3 —3xyz

=(x+y+z)3 —3Z(x+y)(x+y+z)—3xy(x+y+z)

=(x+y+2)[(x+y+z)2 _3Z(x+y)—3xy}



Cau 36:

=(x—i-y+z)[x2 +y2+22+2xy+2xz+2yz—3xz—3yz—3xy]

=(x+y+z)[x2 +y2+zz—xy—xz—yz]

:%(x+y+z)[(x—y)2 +(.X—Z)2 +(y—z)2}20
Dau bang xay rakhi x=y ==z

a+b+c

Tir d6 suy ra > 3/abc daubang xayrakhi a=b=c

* Ap dung giai Cu toan:
Goi a (dm) la do dai canh déy cuda hinh lang tru (a > 0)

62,5

2
a

Theo d& Cau ta co6 chiéu cao cua ling try 13 4 =

Dién tich xung quang cua hinh lang tru ding la:

62,5 , 250 , 125 125 ,
—a+ta =—+a =—+—+a
a a a a

S=4.

Ap dung bat dang thirc Cauchy cho 3 sé duong ta co:

125 12
S>33 —5.—5.a2 =175
a a

Dau bang xay ra khi 125 _p hay a=5
a

Vay dién tich gb nho nhét dé san xut thung 1a 75dm* khi d¢ dai canh day 1a S5dm .

Cura hang nha bac Diing chuyén kinh doanh may tinh tai Ha Noi. Mot loai mdy tinh ¢6 gia nhap
vao mot chiéc 1a 18 triéu dong va ban ra véi gia 22 triéu dong. Véi gia ban nhu trén thi mot nim
s6 lugng may tinh ban dugc du kién 1a 500 chiéc. Dé ting thém luong tiéu thy dong may tinh
nay, bac Diing dy dinh giam gia ban va udc lugng cir giam 200 nghin dong mot chiée thi sb
lwong may tinh ban ra trong mot nam sé ting 50 chiéc. Vay bac Diing phai ban voi gia bao nhiéu
dé sau khi giam gia lgi nhuan thu dugce s€ cao nhat?

Loi giai
Po6i 200 nghin dong = 0,2 triéu dong.
Goi x 1a gia méi ma ctra hang ban mot chiée may tinh (triéu dong, x >18)
S6 tién cira hang bi giam khi ban mot chiéc may tinh 1a 22 — x (triéu dong)
Khi d6, s6 lugng may tinh ban ra duoc trong mot nam la:

500+50(22 - x): 0,2 = 6000 — 250x (chiéc)

Loi nhuén ma ctra hang thu dugc khi ban gia méi 1a:



Cau 37:

Cau 38:

(6000 —250x).(x —18) = —250x" +10500x — 108000 = ~250.( x> — 42:x +432)

=-250(x—21)" +2250> 2250

Dau “ =" xay ra khi x—21=0hay x =21

Viy gia ban méi mot chiéc may tinh cta ctra hang 1a 21 triéu dong, gia tri loi nhuan thu dugc
cao nhat 1a 2250 (triéu dong).

Mot cong ty san Xuét dung cu thé thao nhan duoc mot don dat hang san xuét 8000 qua bong
tennis. Cong ty ndy s& hitu mot s6 may méc, mdi may moc cé thé san xuit 30 qua bong trong
mot gid. Chi phi thiét 1ap cac may nay 1a 200 nghin dong cho mdi may. Khi dugc thiét 1ap, hoat
dong san xudt s& hoan toan dién ra ty dong dudi sy giam sat. S6 tién phai tra cho nguoi giam sat
12 192 nghin d6ng mot gio (ngudi ndy s& giam sat tit ca cac may hoat dong). S6 may moc cong
ty nén st dung 13 bao nhiéu dé chi phi san xuét 1a thap nhat?
Loi giai
Goi s6 may moc cong ty nén su dung 1a x (may). Piéu kién x>0.

Trong mot gid, sb qua bong tennis san xuat dugc 13 30x (qua bong)

Nhu vay, sd gio dé san xuat 8000 qua bong 1a 830000 (gid)

X
M3bi gio phai tra 192 nghin déng cho ngudi giam sat va chi phi thiét 1ap cho mdi may 1a 200
nghin dong nén chi phi san xuét la

8000 192000 = 200000 + 21200000 (dong).
X

B =200000x +
30x

Ta ching minh bét déng thirc sau a +b > 2Jab ,Va,b>0 ( Bit ding thitc AM-GM )

a+b>2-Jab
(a+b)' =(2ab)
a’+2ab+b* > 4ab
a’*—2ab+b* >0

(a=b) >0,Ya,b>0

. 51200000

Ap dung bat dang thie AM-GM cho hai s6 duong 200000x va ta dugc
X
200000x +M > 2\/ ZOOOOOx.M =6400000.
x X
Dau "=" xay ra khi 200000x = 51200000 & x> =256 < x =16 (nhan) hay x=-16 (loai).

X
Viy s6 may moc cong ty nén sir dung 1a 16 may dé chi phi san xut 1a thip nhat.

Phién cho hé Lotus sir dung hai loai thé: loai thé gia 3000 dong va loai thé gia 4000 ddng. Vao
dip nghi he, ban An mudn dung hét sb tién tiét kiém cta minh d& mua x thé loai gia 3000 déng va



y thé loai gia 4000 dé)ng. Tim s6 cach mua c6 du ca hai loai thé néu tién tiét kiém cta ban An
1a 2023000 dong.

Loi giai
Ta c6 phuong trinh 3000x +4000y =2023000

3x+4y=2023
Suy ra yzyzl,suyra 1<x< 2019:673
Mat khéc ta c6 y = 20234—3x _ 2024 -4x—-1+x :506_x+xT—1

D¢ y nguyén thi x—1 chia hétcho 4, suyra x=1+4k,keZ.
Kéo theo y =505-3k.

Do d6 1<1+4k <673 hay 0<k<168.

Vay c6 169 cap
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