Viv7

KENH TRUYEN HINH
GIAO DUC QUOC GIA

CAC DANG TOAN CO YEU TO MAX- MIN TRONG BAI TOAN THE TiCH

Giao vién: Hoang Xuan Binh

Nhoém gido vién tiép sttc Chinh phuc ky thi THPT 2021

Trong dé thi thir nhiéu nam gin ddy va ca dé thi chinh thirc cua bg gido duc ndm 2016-2017,

ching ta thdy xudt hién cdc dang bai todn cyc tri vé thé tich ciia khoi da dién. Dy ciing la

dang bai tdp ma khién nhiéu hoc sinh gap khé khdn vé viéc tiép cin va tim 10i gidi.

Do dé dé givip hoc sinh c¢6 mdt cich nhin khic va hé thong vé dang bai tdp nay, toi xin giki t6i

cdc quy thdy cd va hoc sinh chuyén dé: “Cdc dang todn ¢ yéu t6" max-min trong bai todin thé
tich”.

1.

a)

Ly thuyét:

M6t s6 phuong phép chung d€ giai quyét cac bai toan cyc tri vé thé tich:

- Théng thwong dé gidi quyét mot bai todn cyc tri vé thé'tich thi muc tiéu diu tién ciia
chiing ta chinh la thiét lgp dwgc cdc yéu to co ban ciia cong thire tinh thé'tich la tim dwoc
chiéu cao, di¢n tich ddy ciia khoi chop hodc ling tru dy.

- Sau khi da xdc dinh dwgc cong thikc ctia thé'tich thi ta cd thé si dung mot trong ba
phwong phdp sau diy:

+ Phwong phdp 1: Khao sit ham s6'1 bién.

+ Phurong phdp 2: Ste dung danh gid bing bat ding thirc c6' dién: Cauchy, Cauchy
Schwarz,...

+ Phuwong phdp 3: C6 thé'sie dung danh gid bang hinh hoc (vi du so sdnh hinh chiéu v6i

hinh xién...)

b) Mot s6 két qua thuong duge st dung trong cc bai toan cwc tri

Bai toan 1: Cho t¢ dién 4BCD c6 goc gitta hai dwong thang 4B va CD bang ¢, khoang cach
gitta hai duong thang 4B va CD bang d . Khi d6 thé tich ctia ABCD duoc tinh béi

cOng thirc:

Chirng minh

43 Nguyén Chi Thanh, Qudn Ba Binh, Ha Noi

BT. + 84 24 62831777 Fax: + 84 24 62831777
Email: vivZ@viv.vn  Website: www.viv7.gov.vn




VIV 7 |50 siselon

Véi tie dién 4BCD da cho, ta dung hinh hop AMBN.ECFD nhu hinh vé

) 1 1
Ta co: Vigep =Viep =4V pann =Viep — 4'6 Viw =31

3 hop *
d =d(AB;CD)=h la chiéu cao ctia hinh hop.
1 . 1 .
Seay = 5 CD.EF . singp = 5 AB.CD.sin ¢

Do d6: V pp = %.Vmp = %.h.Sdéy = %.d .%.AB.CD.sin Q= éAB.CD.d .sing (dpcm).

Bai toan 2: Cho tit dién ABCD ¢c6 AB=CD=a, AC=BD=5b, AD = BC = ¢ . Khi d4 thé tich cua

Chitng minh
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Ta dung cac diém M, N, P sao cho B,C,D lan lugt la trung diém ctia cac canh

MN,NP,MP Khi d6: AB=CD = %MN nén tam gidc AMN vudng tai 4.

Chting minh tuong t, ta ciing c6 aANP,aAMP déu vudng tai 4.

Khi dé: ¥,y = %.VAMNP - i%.AM.AN.AP trong d6:

AM? + AN? =4a*, AN* + AP* = 4b*, AP* + AM* = 4¢* nén ta co:

AM =2:a* - b +CZ,AN=\/§.\/612 +b? —cz,Asz/E.\/—a2 +b + ¢

Suy ra: V. =%.\/(a2 +b’ —cz)(a2 -b’ +c2).(—a2 +b’ +c2) :

Bai toan 3: Cho hinh chép S.4BCD c6 day 1a hinh binh hanh va mét mat phang (P) bat ki cat
cac canh S4,SB,SC,SD lan lwot tai A',B',C",D'.
Pyt =S4 ,_SB __SC  _SD
' vTosCc SD!

Cha y diéu kién: x,y,z,t>1

SA SB
Khi d6 ta ludn cé hai két

Chirng minh
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(1) Chting minh: x+z=y+¢.

Ké AK//IA'C" K € SO
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S4 SK
Taco —=—
SA4'  SI
AE—E & &_ngy_SK+SJ_(S0—0K)+(SO+OJ)_2SO (1)
sC' SI S4' SC' SI SI SI SI SI

0K _od _

(do AK/ICT = 1= 0K =0J)

Tuwong ty ta cling tinh duoc S8 5D _250 (2)
SB' SD' SI
Tt (1),(2) suy ra: ﬁ+£=£+£:x+z=y+t.

§4' SC' SB' SD'
(2) Chttng minh: Vsawep  XFTY+ZHL

S.ABCD

4xyzt

Ta o6 Ysazer _Vsaer | Vssey 1S4 SC' SD' 1 S4' SC' SB'
Werr Vg 254 SCSD 2754 SC SB

S.ACD

S.ABCD

LSt sc (SB SD)_lll(l IJ_W_W“” (do x+z=y+1)

= —+— —+-
284 sC'\sB SD Vot

Chii 17: Qua bai toan 3 nay, ta c6 mot két qua néu 4'C’ cit trung tuyén SO tai I thita

¢) Bat dang thitc Cauchy: Trong dang bai toan ny, ta con thuong st dung bat ding

2'x'z _2xyzt_ 4xyzt

thic Cauchy.

- Bat déng thiic Cauchy cho hai s8: V6i a,b>0 thi ta ludn c6: a+b>2ab . Ddu bing
xay rakhi a=5b.

- Bat dé’mg thitc Cauchy cho ba s6: v6i a,b,c20 thi ta ludn cd: a+b+c>33/abc . Dau
bang xay rakhi a=b=c.

2. Bai tap minh hoa:

Dé€ lam 6 cic phwong phap 6 trén, tic gia xin chia cac dang bai toan vé 1 trong bon

dang co ban:
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+ Dang 1: Cdc bai todn cuec tri vé tir dién hodc chop tam gidc.

+ Dang 2: Cdc bai todn cwc tri vé chdp tir gidc

+ Dang 3: Cdc bai todn cwc tri vé hinh hgp

+ Dang 4: Cdc bai todn thuec té’

2.1 Dang 1: Cac bai toan cuc tri vé t dién hodc hinh chép tam giac.
Ta xét cac dang toan thuwong gap nhu sau:

Dang 1: Ti¢ dién ¢ 5 canh d6 dai bang nhau va 1 canh con lgi ¢6 d6 dai thay déi hodc tie

dién ¢ 1 cdp canh chéo nhau c6 ¢ dai thay d6i va 4 canh con lai ¢6 dg dai bang nhau.

Dang 2: Tir dign c6 mét cap canh doi dign vudng goc voi nhau hodc c6 mgt canh bén chinh

la doan vudng goc chung ciia 1 cdp canh chéo nhau.

Dang 3: Tir di¢n ¢6 1 dinh ma tai dinh dé d¢ dai 3 canh chung dinh khéng déi va hai goc

6 s6'do cd'dinh, goc con lai co s6'do chuea xdc dinh.

Dang 4: T dién dwoc phdn tich thanh hai ti¢ dién nho co chung mat day va co 1 canh bén

vudng goc véi madt day chung do.
Dang 5: St dung tinh chit dong phing cia 4 diém.
Dang 6: Tir dign gian déu.

a) Dang 1: Tir dién co 5 canh do dai bting nhau va 1 canh con lai cé do dai thay déi
hodc tit dién c6 1 cdp canh chéo nhau cé d6 dai thay déi va 4 canh con lai c6 d¢ dai
bang nhau.

Nhan xét: Cac bai todn vé cuec tri tir dign thudc dang 1 thwong twong doi quen thugc doi
v6i hoc sinh: Xét tie dign ABCD ¢6 5 canh d¢ dai bang nhau va 1 cgnh con lgi c6 do dai thay
ddi hodc tir dién c6 1 cdp canh chéo nhau cé d dai thay d6i va 4 canh con lgi cé A dai bang
nhau thi ta nghi ngay t6i viéc sw dung két qua cua bai todn 1. Vi khi do c6 1 cap canh chéo
nhau ludn vudéng géc v6i nhau va dogn vudng goc chung ciia hai canh nay chinh la dogn thing

néi hai trung diém cua chiing.

Ta xét vi du dau tién:

43 Nguyén Chi Thanh, Qudn Ba Binh, Ha Noi

BT. + 84 24 62831777 Fox: + 84 24 62831777
Email: vivZ@viv.vn  Website: www.viv7.gov.vn




VIV 7 |50 siselon

Vidul: (MP 102 BGD&DT NAM 2016-2017) Xét khéi t&& dién ABCD ¢ canh AB=x va cac
canh con lai déu bang 24/3. Tim x d& thé tich khéi tt dién ABCD dat gia tri 16n nhat.

A. x=46 B. x=+14 C. x=3/2 D. x=23

Loi giai

Goi M, N lan lwot la trung diém ctia CD va 4B .

CD 1 MB
Ta cé =CD L (MAB) =
CD 1 MA

CD 1 MN
CD 1 AB

Tam gidc MAB can tai M nén MN 1 AB.

V isen = ! AB CD.d(AB,CD).sin( AB,CD) = %x.2\/§ .MN..sin 90°

=—x2\/_,/32 x \/36 f{@} 33.

Dau "=" xay ra <> x=v36-x" < x=32.

Vay véi x =32 thi V,,., dat gia tri 16n nhat bing 3+/3 .
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Vidu 2: (Thi thit chuyén Lam Son, Thanh Héa, nam hoc 2020-2021) Cho tt dién ABCD c6

ABC va ABD la cic tam giac déu canh bang a. D9 dai CD thay d6i. Tinh gia tri 16n
nhat dat dwoc ctia thé'tich khoi t& dién 4BCD .
AL B, L2 o &8 p. ©¥3.

8 12 8 12
Phin tich: Trong vidy nay, tir dit kién cua bai todn ta suy ra dwoc ngay mot két qua quan
trong la AB = BC = AC = AD = BD con d¢ dai ciia canh CD thi thay doi cho nén cdch thic

hién sé dwoc thuec hién twong tw nhw vidu 1.
Loi giai

Goi M, N lan lwot la trung diém ctia CD va 4B .

CD 1 MN
CD 1 AB

CD L MB
Ta c6 }:CDL(MAB):{

Tam gidc MAB cantai M nén MN 1 AB.

2
Do tam gidc BCD cén c6 dudong cao BM nén BM = BC* ~CM’* = |a’ _XT véi

CD=x.

AB
Trong tam gidc BMN c6 : BN=T=%;MN= BM* -
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Vi du 3:

2 2 2
. . X" 3a” x

Diu "="xayrakhi —=—-"— < x=
4 4 4

<
o

3
Vay gia tri 16n nhat ctia khdi ti dién ABCD 1a % khi x = #
(Chuyén Ngit Ha No¢i, nam hoc 2019-2020) Cho hinh chép S.4BC co
SA=SB=SC=AB=AC=a, BC =2x (trong d6 a la hing s6 va x thay d6i thoa man
0 < x < a+/3). Tinh thé tich 16n nhét ctia hinh chép S.4BC.

a a V2 a a2

AV = B.V cv, == D.V, = .

b 4 8 12

Phén tich: Trong bai todn nay ta hoan toan c6 thé dp dung cich gidi giong vi du trén, tuy
nhién ta phat hién c6 hai nhin xét tir dé bai nhw sau:

+ Nhdn xét 1: Néu ta 1dy dinh B lam dinh va mdt (SAC) lam mdt ddy twong ieng dé'tinh thé’
tich ciia hinh chdp thi ta thdy Sg,. luén khong déi do 3 canh SA=S4=AC =a.

+ Nhin xét 2: aSAB ciing la tam gidc déu nén néu taldy N la trung diém ciia SA thi

BN L SA do d6 khita ha BH L (SAC)= BH < BN ( Tinh chit dwong vudng goc véi dieong
xién) v6i BN c6 dg dai khong déi. Dau bang xdy ra khi H = N

Do do¢, ta sé thiee hién 101 giai nhw sau:

Loi giai
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Goi H 1a hinh chidu vudng goc cia B 1én mit phang (SAC). Goi N 1a trung diém ctia

. ay 1
SA.Khi dé Vs pe =V suc =§SSAC.BH.

2
Do tam giac SAC c¢6 dién tich khong d6i la S, = # nén thé tich khéi chép S.4BC
16n nhat khi va chi khi BH 16n nhét. Lai ¢c6 nén BH < BN . Do d6 thé tich khéi chop
S.ABC 16n nhét khi va chi khi H = N hay tam gidc BNC vudng tai N .

BN:CN:%:BC:“f:fo.

, . , 1 la’V3 a3 @&
Vay thé tich 16n nhat ctia khoéi chop S.ABC la: V' = ESSAC'BH =3 ? 7 % =%.

b) Dang 2: Tit dién c6 mdt cdp canh doi dién vuéng géc v6i nhau hodc c6 mot canh

bén chinh la doan vudéng géc chung ciia 1 cdp canh chéo nhau.

Vidu4: Cho doan thing 4B c& dinh trong khdng gian va c6 d6 dai 4B=2. Qua cac diém 4
va B lan luot ké cac duong thang Ax va By chéo nhau thay d6i nhung luén vuong
gbc véi doan thing AB . Trén cac duong thing d6 lan luot 1y cac diém M, N sao cho
AM +2BN =3. Tim gia tri 16n nhét cta thé tich khoi t& dién 4BMN .

1 32 3

AV, =—. B.V C.V, ==. D. szé.

3 max g 8
Loi giai

Ta co:

1 .
Vion = EAM.BN.AB.sm (Ax,By).

43 Nguyén Chi Thanh, Qudn Ba Binh, Ha Noi

BT. + 84 24 62831777 Fax: + 84 24 62831777
Email: vivZ@viv.vn  Website: www.viv7.gov.vn




VIV 7 |50 siselon

Vi du 5:

1 1( AM +2BNY e v s
Suy raVSEAM 2BN SE(JFTNJ =§ (do sm(Ax,By)Sl va bat dang thtc
Cauchy).
A 3 ~ M > o 3 Q 3
Vay V.. Y ddu bang xay ra khi 4x L By, AM=5 va BN=Z.

Cho hinh vudng 4BCD canh a, trén dudng thang vudng goc véi mat phang (ABCD)
tai 4 ta 1dy diém S di dong khong trung v6i 4. Hinh chiéu vudng goc cia 4 1én
SB,SD lanluwotla H,K . Tim gia tri 16n nhét cta thé tich khoi t& dién ACHK .

3 3 3
a6 B. a@'\3 D‘“E.

a_
32 6 16 12
Loi giai

Ta cO: Ve = %.AC.HK.d (AC,HK).sin(AC,HK)

H _HK _ : *.aN2
it S4 = x(x>0). Khi d6: HK // BD va b al 2:>HK:x2a\/:
SB BD X’ +a X" +a
Ta c6: d (HK; AC) = d (HK;(ABCD)) = HI v6i HI L AB, HI | SA= HI L (ABCD).
2 2
Ma: HL_HB_y SH_ @ gy ax
S4 SB SB X’ +a a +x
3
Kb 06 7,y = Lo 2002 0 @
a+x a+x 3 (a2+x2)
< : x¥oxr X Y
Ap dung bat ding thtc Cauchy, ta c6: a2+?+?+?24.4 a. 3 do do

X3 \/§a3
hay V' <—.
3\/5 y ACHK 16

(a2 +x° )2 >16.a.
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Vi du6:

3
Vay thé tich khéi tt dién ACHK 16n nhatbing V= % khi x= a3

¢) Dang 3: Tit dién c6 1 dinh ma tai dinh dé 46 dai 3 canh chung dinh khong déi va
hai g6c c6 s6 do cd dinh, géc con lai c¢é s6 do chua xdc dinh.

Nhdn xét : Véidang tir dién nhw nay, ta st dung mot cong thirc sau:

Cho hinh chép S.ABC 6 SA=a,SB=b,SC =c vi ASB=a,BSC =f3,CSA=y thi ta c6 cong

Lo . b
thikc tinh thé'tich nhw sau: Vi 0 = a—6c.\/1 —cos” a—cos” B—cos’ ¥ +2.cosa.cos 3.cos ¥

Cho x la cac sd thwe duong. Xét cac hinh chép S.ABC ¢b canh S4 = x, cac canh con
lai déu bang 1. Khi thé tich khdi chép S.ABC c6 gia tri 16n nhat, gia tri ctia x bang.
J6 3 J3

A —. B. —. C. —. D. 1.
2 2 4

Loi giai

Cach 1: Bai toan nay cting chinh la mgt dang bai toan ctia dang 1 nén khong trinh bay

lai & day ( cac ban doc va cdc em hoc sinh ty thiec hién).

Cach 2: Bay gio ta xét tai dinh B, tacé6 BA=BS=BC =1 va ABC =SBC =60°, ABS =«
thay doi.

Khi d6, néu ap dung cdng thikc tinh thé tich ctia dang 3, ta ¢é 16i giai nhu sau:
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v 2 A 4 N 1 . 1
Vay gia tri lén nhat ctia hinh chop S.4BC la 5 khi cosa = o

J6

= x’ =1+1—2.1.1.cosa=§:>x=—.
2 2

Nhdn xét: Ta thdy khi dp dung cong thirc tinh nhanh cia thé'tich ¢ trén thi itip cho chiing ta

tiéh can mot 1oi gidi twong doi ngin gon.
Dé'tiép tuc ré hon, ta xét dén vi du tiép theo sau :

Vidu 7: Cho hinh chép S.4BCD ¢6 SC =x (O <x<f3 ) , cac canh con lai déu bang 1 (tham

Ja

khao hinh v&). Biét rang thé tich khdi chép S.4BCD 1én nhat khi va chi khi x = =

(a,b€Z"). Ménh dé nao dusi day ding?

A. a*-2bh<30. B. a* -8b=20. C.bh-a<-2. D. 2a-3b* =-1.
Phén tich: Day la mot bai toan hinh chép t& giac, tuy nhién khi ta chuyén d6i

Ve isep = 2V 5p thi viée xt¢ 1i bai todn tro nén rat quen thudc giong vi du 6 6 trén vi khi
d6 tai dinh 4 ta thdy c6 ba canh c6 s6 do khong ddi dong thoi ¢ hai goc bang 60° va

mot goc con lai chura xdc dinh. Pay 1a mot nhan xét quan trong gitp chiing ta c6 loi

giai nhu sau:
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Loi giai

Ta co Vs apep = 2VS.ABD

= 2.%.\/1 —cos® 60°

—cos® 60° —cos” & + 2.¢cos 60°.cos 60°.cos &

Véi BAS =DAS=60°,BAD =« .

3\16 4

BD = ‘/1+1—2.1.1.l:£ = AC=240=2. 1—£ :@ nén
4 2 16 2

SA>+SC* AC? SB*+SD® BD> J6
- - - 2 — sc=22
2 4 2 4 5

2
Khi d6: Vs zcp =l.\/i—(cosa—l) S%% =i. D4u bang xay ra khi cosa =i. Khi do:

SO?

d) Dang 4: Tit dién dwoc phan tich thanh hai tir dién nho c6 chung mdt day va cé 1

canh bén vudéng goc véi mat day chung do.
Vidu8: (Dé thi thtt Chuyén Ha Nam, nim hgc 2020-2021) Cho tam gidc O4B déu canh 2a.

Trén duong thing d qua O va vudng goc véi mit phang (04B) 1ay diém M sao cho
OM =x. Goi E,F lan luot la hinh chiéu vudng goc cia 4 trén MBva OB. Goi N la
giao diém ctia EF va d . Tim x d€ thé'tich tit dién ABMN cé gid tri
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C.X=T. D.x=a\/§.

Loi giai

A"q -

Gia thiét A0O4B déu canh 2a nén F la trung diém ctia OB do d6 OF =a.
Ta 6 AF LOB,AF 1 MO= AF L (MOB)= AF LMB ma MB1 AE suy ra

MB1(4AEF). Do d6 MBLEF suy ra AOBM ~AONF do d6

OB ON OBOF 2aa 2d°
—= -2 S ON-= - ===
OM OF OM x x

Thé7tiCh: VABMN = VABOM +VABON =%SOAB (OM+ON)

2

2 2 2 3
=%.4a4\/§{x+2a JZ 2 ;/5.2\/2512 =@ . D&u bang xay ra khi x=2i<:>x=ax/§.
x x

e) Dang 5: Str dung tinh chdt dong phing ciia 4 diém.

A7

Ta cd phdt biéu nhw sau: Cho tam gidc ABC va mgt diém O bat ki. Diéu kién cin va du dé
diém M €(ABC) la _ trong dé - Vi ngodi ra X, y,z
khong phu thudc vao diém O . Dong thoi voi x,y,z khong dm thi diém M thudc mién tam
gidc ABC . (Phiin chitng minh cong thirc nay xin nhwong lai cho cdc ban doc va cdic em hoc

sinh tw tim hiéu)

Ap dung két qua ciia phdt biéu trén, ta sé di tim 101 gidi ciia mot bai todn hay nhu sau:
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Vidu9: Cho hinh chép SABC c6 thé€ tich 1a V, goi M,H,I theo tht tu la trung diém
BC,AM,SH mot mat phang qua 7 cat cac canh S4,SB,SC tai cdc diém A',B',C’. Thé
tich ctia khoi chép S4'B'C’' ¢6 gia tri 16n nhat 1a

V V V D ﬂ

A —. B. —. C —. . .
5 3 2 256

Loi giai

B

Tac6 ST =~ SH =~ (Sd+SM) =~ S4+2(SB+SC) | = ST =+ S+~ B+~ 5C
2 4 4 2 4 8 8

Dat ﬁ=x,S—B=y,£=z suy ra SI =254 +2 SB'+2SC" do bdn diém 1,4,B,C’
SA' SB' SC’ 4 8 8

déng phang nén %+%+§=1<:>2x+y+z=8.

Tacs Ve _SASESC_ 1, ¥
Viise SA SB SC  xyz xyz

- S | 2X+y+2z=8
Bai todn tré thanh tim gia thi nho nhat ctia P = xyz vdi gidi thiét { y> 1
X, Y,z 2

Taco 2x+y+z=8=8>22x+2=1<x<3.

Laic6 (y-1)(z-1)20= yz>y+z-1=7-2x>0 thay vao ta dug
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VN7 KENH TRUYEN HINH
GIAO DUC QUSC GIA
P=uxyz>x(7-2x)=-2x" +7x = f(x) lap bang bién thién ctia f(x) trén [1;3] ta duoc

f(x)=3 do d6 gia tri 16n nhét cua Vg, 1a %

¢) Dang 6: Tit di¢n gin déu.

Vi du 10:Cho hinh chép S.ABC c6 d6 dai cac canh S4=BC=x, SB=AC=y, SC=AB =z thoa
man x° +y° +2z° =9. Tinh gi4 tri lén nhat ctia thé tich khéi chép S.4BC .

NG B 26, c ¥ D, 26

8 4 4 5
Phén tich: O vi du nay, theo dir kién ciia bai toin SA=BC=x, SB=AC=y, SC=AB=z
thi hinh chdp da cho chinh la mgt tir dién gin déu. Do do siv dung két qua bai todn 3, ta sé c6

hwong xur li rat gon nhw sau:

Loi giai

Theé tich khoi t& dién V :g\/(y2 +2° —x2)(22 +x° —y2)(x2 +3° —22) .

Ma x>+ +z° =9 nén V=§\/(9—2x2)(9—2y2)(9—2z2).

Ap dung bat ding thixc Cauchy cho 3 s8 duong (9 —2x° ), (9 -2y* ), (9 — 222) ta co
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3 >(9-2x")(9-25%)(9-22%)

{(9—2x2)+(9—2y2)+(9—222) ’

L PO

©272(9-2x)(9-2)7)(9-22") >V <= SV<=.

Vay V. = g dat dwoc khi x =y =z=+/3 khi d6 tt dién da cho 1a tir dién déu.

2.2 Cac bai toan cwc tri vé hinh chdép t& giac

Ta xét cac dang toan thwong gap nhu sau:
Dang 1: Hinh chdp cé cdc canh bén bang nhau.
Dang 2: Sir dung ti s6'thé’tich dé'xdc dinh cuec tri.
Dang 3: Chép cé chiéu cao khéng doi.
Dang 4: Cdc bai todn lién quan dén khodng cdch, goc
a) Dang 1: Hinh chép c6 cdc canh bén bang nhau

Phin tich: Trong bai todn ¢ dang nay thi ta lwu y dén tinh chit néu hinh chdp c6 cic canh bén
bang nhau thi chdn dwong cao chinh la tdm dwong tron ngoai tiép ciia day

Vidu 11: Cho hinh chép S.A4BCD, dady ABCD la hinh chit nhat c6 A4B=a,

\/_

SA =SB =SC =SD=—". Gia tri 16n nhét cta thé tich khéi chép S.4BCD bang
3 3 3 3
a3 B. L. o S p. Yoo
6 3 3 3

Loi giai
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Vi §4=SB=SC=SD nén SO L (ABCD) véi O latam cua hinh chitnhat 4BCD.

Ta goi d¢ dai canh BC=x, x>0.

BD ~x'+a’ SO = Vda® -x°
2 7T 2

Ta cé6: BO=—
2

1 . Vda’ —x*  axida’-x* a\/xz (4a2 _xz)
T2 6 6 '

= VS.ABCD = 5

7 Y ABCD =a.x, VS.ABCD = E'SABCD'SO

Do d6, thé tich khdi chop S.4BCD dat gia tri 16n nhét khi x*(4a® - x*) dat gid trj 16n

nhét. Ap dung bt ding thirc Cauchy, cho 2 s6 dwong: x*, (4a” —x*).

Ta cé: x* +(4a2 —x2)221/x2 (4a2 —xz) =24’ >, [x° (4a2 —xz).
3

ala® a
Suy ra: V. <—=—,
y S.ABCD 6 3

3
Vay, thé tich khdi chép S.4BCD dat gid tri 16n nhat la a? khi x=av/2.

b) Dang 2: St dung ti s6 thé tich dé xdc dinh cyc tri.

Dai vdi hinh chdp cé day la hinh binh hanh, ta chu y dén két qua cua bai todn 3. Két qua ciia
bai todn nay gip chiing ta xdc dinh twong doi dé dang dwoc ti s6'thé'tich clia mot khoi chdp
cin tinh thé'tich theo thé’tich ciia hinh chdp ban diu tir d6 xdc dinh dwoc cuc tri ciia thé'tich

can tim.

Vi du 12: (D¢ thi hoc ki I, SGD Nam Dinh, nim hoc 2019-2020) Cho hinh chép S.4BCD c6 day

ABCD 1a hinh binh hanh tAm O. Goi / 1a diém thudc doan SO sao cho SI = lSO.
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Mit phing () thay d6i di qua B va I. (a) cat cic canh S4, SC, SD Tan luot tai

M, N, P.Goi m, n 1an lwot 1a GTLN, GTNN cta —S242N VSBMPN .Gid tri m+n la

S.ABCD

~ 9

#r

~
~

~
Mmmmmm——
\

-
-
-
-
-
-

-
"‘
-
-
e

=

4 D
B / % o s
Xét tam gidc aSBD : BPNSO={I} thi 5B SC_,50_ 6 (*) (theo két qua cua bai
SB SP SI
toan 3). Ap dung két qua bai toan 3, ta cé: S +£ 5D +S—B = ﬁ € =06, bat

SM SN SP SB  SM SN
SA _ . SB_ _ SC__SD

—=X; —=y= =z,—=5=>x+z=y+t=6=>z=6—x
SM SB SN SP
Ta cé Vopupy _X+y+z+t 12 > Dox>1, y>1= xe[l;5], xét
Veper ~ 4xyzt  4xl.z5 5x(6 x)
3 3 3 1 14
x)=— vdi xe|1;5 —< Sm=—;n=—="m+n=—
/) 5x(6—x) [15] = f(x) 25 25 15 75

Chu y: D€ chi ra két qua (*), ta ¢ thé lam nhu sau:
Ap dung dinh 1i Menenauyt trong tam gidc SOD c6 B,I,P thiang hang nén
PS BD 10 pPS 1 SP 1

— =l ——=-——=
PD BO IS PD 4 SD 5
¢) Dang 3: Chép cé chiéu cao khéng doi.
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Dai voi dang bai tdp nay, thwong thi viéc xdc dinh dwong cao cuia khoi chop cin xdc dinh cuc
tri twong doi don gidn, né ciing thwong chinh la chiéu cao cua mot khoi chop cho truée. Vi vdy
ta chi cin xdc dinh dwoc cong thirc tinh dién tich day tiv d6 dé'xdc dinh cuec tri ciia dién tich

nay thi ciing dong thoi tim duwgc ciee tri ciia thé'tich khoi chdp cin tim.

Vi du 13: (Quéc hoc Hué, nam hoc 2019-2020) Cho khéi chdp ti gidc déu S.ABCD ¢4 tat ca cc
canh béng 1. Goi M, N Tan luot thudc cdc canh BC, CD sao cho MN ludn bf?mg 1.

Tim gid tri nho nhat cta thé tich khoi t& dién SAMN .
V2 3 1442 4-

A — . B. — . C. .
12 12 12 24

1S

S

Loi giai

e ————————— = )
’

—————

v us
-
===

>4

Dat BM =x (0<x<1) suyratacd MC=1-x, CN =v2x—x*, ND=1-v2x-x* .

Khi d6: S,y =S.isep = Sz +Suew +S]\,DA):1—%(x+(1—x)\/2x—x2 +1—\/2x—x2)
:%[1—x+\/2x—x2 —(l—x)\/2x—x2}
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Do d6 thé tich ctia khdi chép S.4MN nhé nhat khi va chi khi dién tich ctia tam giac
AMN nho nhat.

Xét ham so f(x):%[l—x+\/2x—x2 —(l—x)\/2x—x2} voi x €[0;1].
Pat t=1-x++2x—x* vi xe[O;l]:te[l;\EJ

|

f(t)=5£t— - j:f’(t)z%(l—t)zO@tzl

242-1 4-2

4 S.AMN(min) — 24

1 22-1 .
E;f(\/i)= 2 . Do dé: ﬂlgﬁf(t):

d) Dang 4: Cdc bai todn lién quan dén khodng cdch, géc

Trong dang bai todn nay, ta dwa vao diéu kién khoang cich hodc goc tir dé bai dé'xdc dinh chiéu
cao va dién tich ddy ciia khoi chop cin tim tie d6 c6 thé'dp dung bat ding thiec Cauchy hodc
phirong phdp khdo sit ham s6'dé xdc dinh cyec tri cua thé tich.

Ta tim hiéu cac vi du cu thé nhu sau:

Vi du 14: Cho hinh chép déu S.4BCD c6 khoang cach tir 4 dén (SCD) bang 2a. Tinh gid tri

nho nhét caa thé tich khdi chép S.ABCD theo a.

A V=24 B.V=4d". C. V=33a". D. V' =2\3d’.

Phin tich: Trong bai todn nay thi dién tich day va chiéu cao ctia khoi chdp déu chiea xdc dinh
nén tir diéu kign khodng cich tiv A dén (SCD) biang 2a ta sé xdic dinh hai dgi lugng nay vé
theo 1 dai lwong trung gian tir 46 méi tim dwgc cong thirc tinh thé’tich va ddnh gid thé tich

nay.

Loi giai
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Ha OM L CD,0H 1L SM thi d(0;(SCD))=0H =a
Ta cé: d(4,(SCD))=2d(0,(SCD))=20H =2a=OH =a.

2712
Dit AB=x,0M ==, SO=h= 12+ 12: 12<:>i2+izzi2:>x2:42ah2.
2 SO° OM*~ OH h x a h—a
1 h 4 n
Vs.anen =3 508 men =§x2 =§a2,m= f(h).
TR 4 , K .
Khao sat ham f(h)=§a r o Vo he(a;+o0)
—a
4 , W (W =3d) h=0 (I)

Tacé: f'(h)==a  f1(h) =0 (K -3a*) =0

3 'W' h=a\3"
Ta cé bang bién thién:
h | a av'3 +o00
f - 0 +
+o0 Foo
7 \ /
f(av/3)

Vay gia tri nho nhat ctia thé tich khéi chop S.4ABCD la
B 4, 4d 33 _ 3
Vmin —f(a\/g) —ga .m—Q,\/ga
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Vi du 15: Xét khdi chép S.4BCD c6 ddy 1a hinh binh hanh sao cho tam gidc 4BC vudng can tai

A, SAvudng gbc voi ddy, khoang cach tir 4 dén mit phang (SBC) bang 3. Goi « 1a
goc gitta hai mit phang (SBC) va(4BCD), tinh cosa khi thé tich khdi chép S.4BCD

nhoé nhat.

A. cosoz=73 B. cosa = C. cosa=% D. cosoz=72

Loi giai

Phdn tich: Trong bai todn nay, dé'tinh gid tri ciia cosa nén ta sé xdc dinh dién tich ddy va
chiéu cao ctia khoi chdp theo dai lirgng cosa tir d6 dwa vé viéc sit dung phwrong phdp ham so

dé xdc dinh cuec tri.

Ta cO: Vy yyep =2V 15 d0 d0: V0, dat gia tri nho nhat khi v, . dat gia tri nho nhat.

Dit AB= AC =x,(x>0). Ta c6 BC = AB*+AC* =+/2x
Goi [ 1a trung diém cua 4B, ha AH | SI tai H

Ta ¢6 goc gitta hai mat phing (SBC) va (4BCD)1a SIA=a géc nhon.

, [BC LAl
Ta c6 {B N = BC 1(S41)= BC L AH = AH 1 (SBC)

Tt d6 AH L (SBC)=>d(4,(SBC)
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Xét tam gidc AHI vudng tai H ta co cosa =%:>HI =%cosa
2 2
Ta c6 AH2=AI2—HI2<:>9=x——x—cos2a:>x=3.£,z41=@=_i
2 2 |sina 2 |[sinq
1 1 1 1 sin’ 2
Xét tam gidc SA/ vuong tai 4 ta cod R e - e g
AH- AI° SA S4° 9 9 9
=84 = 3 .
cosa
1 1 3 1 18 9
Do d&6: V,,, . =—SA.S,,. =— — =
SBE 3 € 3 cosa 2sin*a cosa(l—cos2a)
Dat cosa =1,1e(0;1) tacd f(1)= ! 5
t(1-2)
= -
) -5
p( =L L pgel
(=) (e=7) =¥
3
V3
t i it
0 3 1
f' - 0 +
+o0 +oo
f \
V3
A

Vay thé tich khéi chop S.4BC nho nhat khi cosa = g

2.3 Cac bai toan cwc tri vé hinh hop

Trong dang bai tdp nay thi cdch thikc dé'gidi quyét bai todn van twong tw nhw trong dang bai

todn cuwec tri vé hinh chop.
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Tir gid thiét bai todn, ta xdc dinh moi quan hé cua dwong cao va dién tich ddy cua hinh hop

theo cdc dai lirong cho truée va thiét ldp cong thirc tinh thé’tich vé theo 1 dai lwpng biéh nao

d6. Sau d6 dp dung bat diang thitc Cauchy hodc st dung phuwong phdp ham s’ dé xdc dinh ddp

50’ ctia bai todn.

Dé hiéu 16 hon, chiing ta sé di tim hiéu cdc vi du sau ddy:

Vi du 16: (Chuyén Lé Thanh Téng, Quang Nam, nam hoc 2018-2019) Cho hinh hdp chit nhat
ABCD.A'B'C'D' c6 AB=x, AD=1.Biét ring gbc giita duong thing 4'C va mit phang
(ABB'A’) bang 30°. Tim gid tri 1én nhat ¥, caa thé tich khdi hop 4BCD.4'B'C'D' .

33 3

AV, B.V, =", cv -1
4 4 2

max

D. ¥, =>.
2

Phén tich: Trong bai todn nay ta thdy AD =1 khong ddi, AB = x thay doi nén muc tiéu trong

bai tdp nay 1a ta diea vao dit kign géc goc giita dwong thing A'C va mét phang (ABB'A’) bing

30°, ta sé di xdc dinh d¢ dai dwong cao ctia hinh hip chir nhit theo x . Tir d6 tim dwoc cong
thirc xdc dinh thé'tich khoi hdp theo bién x va ciec tri ciia thé tich khoi hdp da cho.

Loi giai

Ta c6 BC L BB',BC L AB=>CB 1 (ABB'A") = A'B la hinh chiéu vudng gbc ciia A'C

trén mit phang (4BB'A’) = goc gifta dwong thang 4'C va mat phang (4BB'A") 1a gbc

BA'C (vi BA'C nhon do ABA'C vuong tai B).Suyra: BA'C =30°.
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BC 1

Tacé A'B= —3 nén AA=A'B*—AB* =\3-x*.

tan BA'C  tan30°

> X+ (3 — )
VABCDAA’B’C’D’ =ABAD.AA' = x\3—x" < ——— > =

3
2 2

Dau = xay ra < x=+/3-x <:>x2:3—x2:x:\/§ (Vi x>0).

3
Vay vV, =—.
AY ¥ inax >

Vi du 17: (D¢ thi chon hoc sinh gioi tinh Bic Ninh, nim hoc 2020-2021) Cho hinh chép S.4BC
c6 thé tich bang 1. Mt phang (Q) thay d&i song song véi mat ddy Ian luot cat cac canh
S4,8B,SC lan lwot tai M,N,P. Qua cac diém M,N,P ké cic duong théng song song
v6i nhau lan lwot cat mit phing (ABC) tai M',N',P'. Tinh gia tri 16n nhét cta thé tich
khoi lang tru MNP.M'N'P'

AL B. 2. c i D. L

3 27 9 2

Phén tich: Trong bai todn nay vi thé'tich khoi chép S.ABC di cho truedc cd'dinh bang 1, nén y

twong cua ching ta thiec hign 6 bai tdp nay chinh la xdc dinh ti s6"chiéu cao va dién tich ddy

cuia khoi lang tru MNP.M'N'P' v6i chiéu cao va dién tich ddy ciia khoi chép S.ABC, tir do tim

duwgc cong thirc tinh thé'tich ciia khoi lang tru nay.

Loi giai

'
Adgz=mpmnanrf--

~~

M

r-.’L---------- b

sall!
:‘l-@_
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Goi H,K lan luot 1a hinh chiéu vudng goc caa S,M xudng mit phang (4BC).

., MN NP MP MK AM  SA-SM
bat —=x= = = = = =

AL N 1-x, (0<x<1).
AB BC AC SH sS4 54

MN MP V, o MK.
Syvp _ N — x? — MNEQMNO' _ Syme — 3(1 _x) = VMNPQ.MN'Q’ = 3(1 _x) x2.

SABC AB " AC Vs anc l'SH'SABC
3
3 3(2-2x+x+x) 4
Vneosno =5(2—2x)x.xsz(fj :5.

Dau “=" xay ra khi 2—2x=x<:>x=§.

2.4 Cdc bai todn thuc té
Vi cic bai todn thyee t€'lién quan dén cuec tri thé tich ciia cdc khoi da dién thwong dan dén yéu
cau xdc dinh diing dwoc cdc diéu kién vé chiéu cao, di¢n tich day theo dai lirong bién cin tim
ctia bai todn. Sau d6 dwa vao danh gid bt ding thitc Cauchy hodc sie dung phwong phip ham
s0'la sé gidi quyét dwoc bai todn.

Vi du 18: (Chuyén Phan B6i Chau, Nghé An, naim hoc 2019-2020) Cho mét tdm nhom hinh
vudng canh 12(cm). Nguoi ta cat & bon géc ctia tim nhdm d6 bon hinh vudng bang
nhau, méi hinh vudng c6 canh bing x(cm), r6i gap tim nhom lai d€ dugc cai hop
khong nép (tham khao hinh vé bén). Tim x d€ hop nhan dwoc c6 thé tich 16n nhat
(giai thiét bé day tdm ton khong dang ké).

C.x=4. D. x=6.

Loi giai
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VN7 KENH TRUYEN HINH
GIAO DUC QUOC GIA
Ta thdy hop c6 ddy la hinh vuéng canh 12—-2x, duong cao x(0<x<6).

Taco: V=S, .h=(12-2x)" .x=4x’ —48x> +144x

f(6)=0
Xét V = f(x) =4x" —48x* +144x, f'(x):12x2—96x+144:0:{x_2:> £(2)=128

7 f©0=0

Vay véi x =2 hop cb thé tich 16n nhat.

Vi du 19:Ttr mot t&m bia hinh vudng ABCD cé canh bang 5dm, nguoi ta cit bo bén tam giac
can bang nhau la AMB, BNC, CPD va DQA. Véi phan con lai, nguoi ta gdp 1én va
ghép lai @& thanh hinh chép t giac déu. Hoi canh day ctia khdi chép bang bao nhiéu
dé thé tich ctia né 1a 16n nhat?

A B

M
Q). N

x

D C

A. ﬂdm B. > dm. C. 242 dm. D. ﬂdm
2 2 2
Loi giai
1 B A

+
1

o=
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Goi canh day ctia mod hinh1a x (cm) v6i x>0.Ta cé Al = AO— 10 =252 —g.

2 2
Chiéu cao ctia hinh chép h=~/AI>—0I* = \/(25\/_ —%) —Gj =1250-252x .

Thé tich ctia khéi chép bing ¥ = %.xQ N1250-2542x = %.\/1250)5‘ —25\2x° .

Diéu kién: 1250 —252x >0 = x < 252..

o 1 .
Xét ham s6 yzg.\/1250x4 —25v2x° v6i 0<x<25V2.

5000x° —125+/2x*

Tacod y' = 1
3 2\1250x" —25v/2%°

C6 ¥ =0 = 5000x° —125v2x* =0 = x =202 = x, .

Bang bién thién
x |0 2012 25v/2
Y’ + 0 -
4000/10
/ 3 \
Yy
0 0

Vay d&€ mé hinh c6 thé tich 16n nhat thi canh dy cia mé hinh bing 20v/2 cm =2+/2 dm.

3. Bai tap tu luyén:
Caul: (Thpt BDong Son, Thanh Héa, nam hoc 2020-2021) Cho hinh chop S.4BCD c6 day
ABCD 1a hinh vudng canh a, S4 vudng goc v6i mit ddy (4BCD) va goc gitta SC voi
mat phang (S4B) bang 30°. Goi M 1a diém di dong trén canh CD va H 1a hinh chiéu

vuong goc ctia S 1én duong thing BM . Khi M di dong trén CD thi thé tich khéi
chép S.ABH 16n nhat la
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Cau 2:

Cau 3:

Cau 4:

Cau5:

Cau 6:

VIV 7 | i Gst o

3
. ) . i . D.V:“‘E.
6 12 15 8

(Thpt Chuyén Nguyén Trdi, Hii Dwong, nim hgc 2020-2021) Cho hinh chép
S.ABCD c6 day ABCD la hinh binh hanh va ¢ thé tich la V. Goi M 1a diém thudc

M 1 2 Y A
canh SC sao cho i‘_ng Mit phing (&) chita AM va cat hai canh SB,SD lan luot

tai P va 0. Goi V' 13 thé tich ctia S.APMQ; 20 =x; 92 =, (0<x;y<1). Khi ti s5
SB SD V
dat gid tri nho nhat, tim gid tri cta tdng x+3y.
1

B. —.
6

A 2. C L D.

N | —

(Thpt Nguyén Trung Thién, Ha Tinh, nam hoc 2020-2021) Cho hinh chép S.4BCD
c6 ddy ABCD la hinh binh hanh. Goi M, N Tan luot thudc cdc doan thang 4B, AD (

AB AD - S L0 A :
M, N khong trung A4) sao cho Ent 2E =4. Ky hiéu V', V, 1an lwot 1a thé tich ctia

cac khoi chép S.ABCD va S.MBCDN . Gia tri 16n nhét cua ty s6 % bang

D. 2.
4

AL B. 2. c 2
6 3 7
Cho hinh chép S.4BC c6 SA=x,BC=y,AB=AC=SB=SC=1. Thé tich khéi chop

S.ABC 16n nhat khi tong x+ y bang

2 4
A —. B. 44/3. C. —. D. \3.

NG NG

Cho hinh chép S.4BC ¢ AB=a, BC = a3, ABC =60°. Hinh chiéu vuong goc cua S
1én mat phang (ABC) la mot diém thudce canh BC. Géc gitta duong thing S4 va mat
phéng (A4BC) bang 45°. Thé tich khéi chép S.4BC dat gia tri nho nhat bang

3 3 3 3
A.“‘/g. B.“‘/g. C.“\/g. D.“‘/g.
12 8 6 3

Cho hinh chép S.4BCD c6 day la hinh thang, A4B//CD,AB=2CD, ABC =45°. Hinh
chiéu vudng géc caa dinh S 1én mdt phang (4BCD) la trung diém caa canh 4B va
SC L BC, SC=a. Goi goc gifta hai mit phang (SBC) va (4BCD) la «. Khi o thay
do6i, tim cos a d€ thé tich khéi chop S.4BCD c¢6 gia tri 16n nhat.
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Cau7:

Cau 8:

Cau9:

Cau 10:

Caull:

Cau12:

(Thpt Tién Du 1, Bic Ninh, nim hoc 2020-2021) Cho hinh chép t& gidc S.ABCD c6
SA = x va tat cac cdc canh con lai bang 1. Khi thé tich khéi chép S.4BCD dat gia tri 16n
nhét thi x nhéan gia tri nao sau day?

A.x:@. B. x=1. C.x=2. D.x:ﬁ.
7 4 2

Cho t¢ dién déu 4BCD c6 d6 dai canh bang 1. Goi M, N la hai diém thudc cac canh
AB, AC sao cho mat phang (DMN) vudng gdc véi mét phiang (4BC). Dat AM = x,
AN =y.Tim x, y dé€ dién tich toan phan cta t& dién DAMN nho nhét.

1 2

2 I 7
A x=y==. B.x=y=—. Cx=y=_. 8) e e
Yy RT3 Yy =Y T3

(SGD Binh Phudc, nam hoc 2018-2019) Cho x, y la cac s thuc dwong. Xét khoi chép
S.ABC ¢b SA=x, BC =y, cac canh con lai déu bé’mg 1. Khi x, y thay d6i, thé tich khoi
chép S.4BC c6 gia tri 16n nhat bang?

A2 B. L c 3 p. 23

12 8 8 27

(Chuyén Ha Long, Quang Ninh, nam hoc 2018-2019) Cho tt dién 4BCD c¢6 4B =x,

CD =y, tat ca cac canh con lai bang 2 . Khi thé tich ttt dién 4BCD 1a 16n nhét tinh xy.
2 4 16 1

A —. B. —. C.—. D. —.
3 3 3 3

(Chuyén Bac Giang, nim hoc 2018-2019) Cho hai duong thang 4x, By chéo nhau va

vuong géc véi nhau, c6 4B la doan vudng goc chung ctia hai duong thang d6 va
AB=a.Hai diém M va N lan luot di ddng trén Ax va By sao cho MN =b. Xac dinh
do dai doan théng AM theo a va b sao cho thé tich t& dién 4BMN dat gid tri 16n
nhat.

2 2 2 2 [12_ 2 o 2
A. AM:% B. M =0 2“ cam=Y =2 p o= b 3“

2
2

(Chuyén Thai Nguyén, nam hoc 2018-2019) Cho hinh chopS.4BC , trong do
S41(ABC), SC =a vaddy ABC latam gidc vuong can tai dinh C. Goi « la goc gitta
hai mat phiang (SBC) va (4BC). Khi thé tich khi chép S.4BC dat gid tri 1on nhat thi

sin 2a br‘?mg

3

A —. B. —. C. —. D. —.
3 2 5 3
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Cau13:

Cau 14:

Cau15:

Cau 16:

Cau1l7:

Cho mot tdm nhom hinh chi* nhat 4BCD c6 BC =90cm . Ta gap tdm nhom theo hai
canh MN,PQ vao phia trong dén khi AB vaCD trung nhau nhuw hinh vé sau day dé
duwoc mot lang tru ding khuyét hai day.

90 cm
Br S B M Q
M 1) -
P D
x x
A4,D
Gia tri cia x d€ thé tich khdi lang tru 16n nhat 1a?
A. x=20cm. B. x=22,5cm. C. x=25cm. D. x =30cm.

(Thi thir Lomon6xdp - Ha N6i, nim hoc 2019-2020) Trong mit phang (P) cho tam
gidc O4AB déu c6 canh bang 5. Trén duong thang A vudng goc véi (P) tai O ldy diém
C sao cho OC=x. Goi E,F lan luot la hinh chiéu vuoéng goc cua 4 trén BC va OB.
DPuong thang EF va duong thang A cat nhau tai D . Thé tich khéi t& dién ABCD dat
gié tri nho nhét khi x = # véi % 1a phn s8 t5i gian. Tinh T =a+3b,
A.T=14. B. T'=11. C. 17. D. T =8.
(Thpt Quynh Luwu, Nghé An, nam hoc 2019-2020) Cho khéi lap phuong
ABCD.A'B'C'D' canh a. Céc diém M, Nlan luwot di ddng trén cac tia AC,B'D'sao cho
AM + B'N = a2 .Thé tich khéi t&t dién AMNB' c6 gié tri 16n nhét la:

’ ’ a3 a2

AL B. L. C. . D. .
12 6 6 12

(Thpt Hoang Hoa Tham, Hung Yén, nam hoc 2019-2020) Cho hinh chép S.4BCD c6
day la hinh binh hanh va c¢6 thé tich 1a V. Goi P la diém trén canh SC sao cho
SC =5S5P. Mot mit phang (a) qua AP cat SB va SD lan lwot tai M va N. Goi ¥, la
thé tich ctia hinh chép S.AMNP. Tim gia tri 16n nhét caa %
. B. ——. = D. =.
15 25 25 15
(SGD Binh Phuwdc, nam hoc 2019-2020) Cho cac tia Ox,0y,0z ¢ dinh d6i mdt vudng
goc nhau. Trén cac tia d6 lan luot 1dy cac diém 4,B,C thay d6i nhung ludén théoa man
0A+O0B+0C+ AB+BC+CA=1 trong d6 4,B,C khong
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Cau18:

Cau19:

Cau 20:

ctia thé tich t¢ dién O4BC bang ;3 trong d6 m,neZ . Gia tri cua biéu thuc
m(1++/n

P =m+n bang

A.192. B. 150. C. 164. D. 111.

(Chuyén Ha Tinh, nam hoc 2019-2020) Trong cac khoi chép t& giac déu S.4BCD ma

khoang cach tir 4 dén mp(SBC) bang 2a, khdi chép c6 thé tich nho nhat bang

A. 23d’. B. 24 C. 334 D. 43a’.

Khi xay nha, anh Tién can xay mét bé dung nuwdc mua cd thé tich V = 6(m3) dang hinh
hop chit nhat véi chiéu dai gdp ba lan chiéu rong, ddy va nap d6 bé tong, oot thép;
xung quanh xay bang gach va xi mang. Biét rang chi phi trung binh 1a 1.000.000 d/m?
va 6 nap dé ho mot khoang hinh vudng cé dién tich bang % dién tich nap bé. Tinh chi

phi thap nhat ma anh Tién phai tra (lam tron dén hang tram nghin)?
A. 220000004d. B. 20970000 d. C. 20965000 d. D. 21000000 4.

(Chuyén Bic Giang, nam hoc 2018-2019) Mot cong ty mudn thiét k€ mot loai hdp co
dang hinh hop chi* nhat c6 day la hinh vudng sao cho thé tich cua khdi hop dugc tao
thanh 1a 8 dm® va dién tich toan phan dat gia tri nho nhat. D6 dai canh ddy ctia mdi
hop mudn thiét ké'la
A. 2 dm B. 232 dm C. 4dm D. 242 dm

BANG PAP AN

1.B

2.A 3.D 4.C 5.B 6.B 7.D 8.A 9.D 10.C

11.B 12.D 13.D 14.B 15.A 16.C 17.C 18.A 19.D 20.A
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