Bai gidng s6 1
THE TiCH KHO1 BA DIEN

Céc bai toan thue chu dé nay c6 trong céc dé thi tuyén sinh Pai hoc, Cao dang
& cau s6 4. Hai ndi dung chinh dugc hoi dén la:

- Tinh thé tich cia mét khdi da dién (hinh chop hodc hinh lang tru) cho truéce
nao do.

- Sir dung phuong phap thé tich dé tim khoang céch gilra mdt diém dén mot
mit phing hodic khoang cach giira hai duong thang chéo nhau.

Céac ndi dung sau déy tuy chwa dugc dé cap dén trong cac dé thi Tuyén sinh
bai hoc, Cao ding tir ndm 2002 dén nam 2009, nhung rit co ban va déu nam trong
han ché kién thirc vé mén Toan ap dung cho céc ki thi tuyén sinh do Bd Gido duc
va Dao tao quy dinh.

- Cac bai toan ve thé tich khéi da dién c6 két hop véi viée tim gia tri 16n nhét
va nhd nhét.

- Céc bai toan vé so sanh thé tich.

Bai giang nay s& dé cap dén céc noi dung do.

s 1. TINH THE TiCcH c(JA MOT KHOI DA DIEN

1. Céc kién thirc co ban cén biét

{Xem sach giao khoa Hinh hoc 12).

2. Cac dang toan thudng giip vé tinh thé tich

Ta thuong gép hai loai toan chinh sau day:

Loai 1: Tinh thé tich bang céc sir dung tryc tiép céc cong thiic toan.

Phuong phap giai cac bai toan thude loai nay dugc tién hanh nhur sau:

- Xac dinh chiéu cao cua khéi da dién can tinh thé tich.

Trong nhiéu trudng hop chiéu cao nay dugce xac dinh ngay tir dau bai, nhung
cling c6 truong hop viée xac dinh nay phai dua vao cac dinh li vé quan hé vudng
goc da hoc ¢ l6p 11 (hay dung nhit 1a cac dinh li vé ba dudng vudng goc, cac dinh
li vé diéu kién dé mot duong thing vudng goc voi mt mit phang...). Viée tinh cac
chiéu cao théng thudmg nhd vao viée sir dung dinh li Pitago, hodc nho dén phép
tinh lugng giac.

- Tim dién tich d4y bang cac cong thirc quen biét.

Nhin chung céc bai toan thude loai ndy rit co ban, chi doi hoi viéc tinh toan
cén than va chinh xac.

Thidul: (Dé thi ttlyéll sinh Dai hoc khéi A - 2009)

Cho hinh chép S.ABCD c6 day la hinh thang vudng tai A va D;
AB = AD = 2a; CD = a, géc giira hai mat phang (SBC) va (ABCD) bang 60°. Goi |
la trung diém cta canh AD. Biét mat phang (SBI) va (SCI) ciing vudng goc véi mat
phang (ABCD).

Tinh thé tich khéi chép S.ABCD.



Giai
Vi (SBI) va (SCI) cung vudng goc véi

S day (ABCD), nén giao tuyén SI L (ABCD).
Ké I[H L BC=>SH L BC (dinh li ba
duodng vudng goc).
C Ta c6: SHI = 60° la g(’)é gitra hai mat
D — _# — » .
60' H phang (SBC) va (ABCD). Trong tam giac
. vudng SIH, ta c6 SI =IH tan 60° = 1H. /3 .
|
[/M/ \ Goi M, N tuong (g la trung diém cua
// AB, BC. Vi IN la dudng trung binh cta hinh
A /7 4 B thang ABCD, nén ta c6:
M AB+CD 2a:a 3a
IN= = ==
2 2 2

Ta co: IH =INcosHIN = INcosMCB (do HIN va MCB la cac g6c¢ ¢o canh
tuong ng vudng goc)
3aMC_3a 22 3aVs

2BC 2 g2ia? S
x 1(2a+a)a 3a'VJIs
SHA3 =
5

Vay Vs wen =7 Sancn St = (dvtt).

3 3 2 _

Thi du 2: (Pé tuyén sinh Pai hoc khdi B - 2009)

Cho hinh lang try ding ABC.A'B’C’ ¢6 canh bén BB' = a va BB' tao v&i mat
phépg ABC goc 60°. Gia sir ABC la tam giac vudng tai C va BAC = 6Q°. Hinh
chiéu vudng goc B" 1én (ABC) trung voi trong tam tam giac ABC. Tinh thé tich ta
dién A’ABC

Giai
Goi G 1a trong tam tam giac ABCtaco B'G L
(ABC). Tir d6 B'BG = 60° la goc ma BB' tao
voi mat phing (ABC). Trong tam giac vuon&
BB'G ta cé ngay:
BG -t pG o3

¢ - <

- batAB = 2x, trong tam gidc vudéng ABC ta co:
AC =x: BC =x+3 (do ABC =60°)

Giasoe BGNAC thi BN —EBG ——343

Ap dung dinh li Pitago trong tam giac vuong BNC ta cd:

2=NC +BC’' = £:£+3.\ =X’ 9a . (N
6 4 52
Tacod: V,. e =%SAB(..B'G =§5AB BC. i__i‘_{ x\3= ()
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Thay (1) vao (2), tacé: V,. a =%(dvtt).

Thi du 3: (Dé thi tuyén sinh Pai hoc khdi D — 2009)

" Cho hinh lang tru dirng A’B’C’ABC c6 day la tam giac vuong ABC tai B. Gia
sir AB = a, AA’ = 2a; AC" = 3a. Goi M la trung diém cua A’C’ va I |a giao diém
cua AMva A'C.

Tinh thé tich t& dién IABC.

.
x X (

Trong tam giac vudng A’AC ta cé:

\\ / AC =9a" —4a =a+/5.

o Tir d6 trong tam giac vuéng ABC, thi:
I

2 IS _ BC=v5a’ -a’ =2a.
\ Do (AA’C’C) L (ABC) nén trong (AA'C’C)
\ kéIH L AC (H e AC) = IH 1 (ABC).

Theo dinh li Talet ta c6: H = —Cl— .
\ AA' CA'
Vi_C_l_ AC s CI =2
IA" A'M IA'+Cl 3
o)
:>—”—1—=~9—:2:>1H=1AA'=£.
AA" CA’" 3 3 3
4
'Ta C(l): VMB(-IlSAB(-.lel.lAB.BC.lH=la.2a. a 4
3 ’ 32 6 3

3

a
dvtt).
5 (dvtt)

Thi du 4: (Pé thi tuyén sinh Pgi hoc khdi A - 2007)

Cho hinh chép S.ABCD day la hinh vuéng ABCD canh a, mat bén SAD la
tam giac déu va nam trong mat phang vudng goc vai diy ABCD. Goi M, N, P lan
luot 14 trung diém cia SB. SC, SD. Tinh thé tich tir dién CMNP.

Giai
Goi H la trung diém cua AD, thi SHLAD.
Do (SAD)L(ABCD) nén suy ra:

5

S
|
i
! SH L (ABCD) va SH = 32—3 (vi ABC la tam
|

|

[ B giac déu canh a).

———
a—
— —

N
o 5 Z Ké MK//SM (K € HB) = K L (ABCD) va
MKzs_H_zﬁﬁ.
2 4
. I la® a3 a*\3
Vay: Vi one =§S(.M,.MK =38 4 - % (dvtt).



Thi du 5: Dé thi tuyén sinh Pai hoc khoi B — 2006)

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat véi AB = a, AD= a2,
SA =a va SA vudng goc voi mat phang (ABCD). Gia sir I 12 giao diém cila BM va
AC.Goi M, N lan lugt la trung diém caa AD va SC. Tim thé tich tir dién ANIB.

Giai .
§ Goi O la tdm cia day ABCD. Trong
tam giac SAC, ta c6 NO la dudng trung
binh nén NO//SA, tic NO L (ABCD) va

No=2,
2

. 1
Taco Vyup = Vyas = —3_SAIB NO

a
= gSAIB . (] )
Ta tinh dién tich tam.giac AIB:
Xét hinh chit nhat ABCD. Do MA = MD
A B
= MA=-21—BD:>A1 =—;—IC

2 2 2
A= Ac o AP 2ACT 27+’ _ab
3 9 9 3

Laico: Bl= %BM

M
Bl =dpme ol |28
9 9 2 3 _
Do d6 AI° +BI’=a’ = AB’, nén AIB la tam giac
vudng dinh 1.
D C

. 2
Vay sA,B=%IA.IB=l.“ 3 aV6 a ‘/5.(2)

2°3 3 6
3f

Thay (2) vao (1) ta co: Vg = (dvtt)

Loai 2: Cdc bai todn tinh thé nch khéi da dién dira vao phdn tich khoi cdn
tinh thanh 16ng hode hi¢u cia cdc khoi co ban hodc bang cdch so sanh thé tich véi
mét khéi da dzen co ban khac.

Trong nhiéu bai toan, viéc tinh trirc tiép thé tich khdi da dién nhu trong loai 1
¢6 thé gap kho khin vi hai li do: Hoac la khé xac dinh va tinh dugc chiéu cao, hoic
tinh dugc dién tich day nhung ciing khong dé dang. Khi d6 trong nhiéu truong hop
ta c6 thé lam nhur sau:

- Phén chia khéi can tinh thé tich thanh téng hoac hiéu cac khdi co ban (hinh
chop hodc hinh lang tru) ma cac khéi nay dé tinh hon.

- Hoic 1a so sanh thé tich khéi can tinh véi mét khdi da dién khéc da biét
trude thé tich.
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S - Véi loai toan nay ngudi ta rit hay sir dung két
qua sau day.
Bai todn co bdn:
Cho hinh chép S.ABC. Liy A’, B’, C’ tuong
trng trén canh SA, SB, SC. Khido
Vsame _ SA' SB' SC’
Vsase SA SB SC
C Chirng minh .
Ké A’H’ va AH cing vudng géc mit phang
(SBC). Khi d6 A’H’//AH va S, H’, H thing hang.

Taco: B
1 I
~Sepe-A'H' ZSB'SC'sinatA'H' ¢y oo qa
Vs amc _ Vaisae _3 SB¢ _2 sin ___E‘g.SAdecm'
b : SBSC.sina.AH 5B SC SA

S.ABC Vassc 5SSBC AH _;
O day a = B'SC’ = BSC
Chu y : Két qua trén vin ding néu nhu trong cac diém A’, B’, C’ ¢6 thé ¢6
diém A=A’; B=B’; C=C’.
Thi du 1: (Dé thi tuyért sinh Pai hoc khoi A - 2004)
Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh bang J5cm, dudng

chéo AC = 4cm. Doan thang SO = 2J2 cm va vudng goc voi day, ¢ déy O la giao
dié}ﬂ cua hai du‘g‘mg chéo AC va BD. Goi M la trung diém cua canh SC. Gia sir mit
phang (ABM) cat SD tai N. Tim thé tich hinh chop.

Tacé AB//DC = AB//(SDC)

= (SAB)N(SDC)=MN//AB (N eSD).
Vi M la trung diém cia SC nén N la trung diém
cua SD. . ,

Ta c6: Vg sgun = Vsasn + Vsaan (1)

Theo bai toan co ban ta ¢o:

Viapn SN 1 1 1
ZSABN 2% o o Vo == Vs anp == Vi
VS.ABD SD 2 S.ABN 2 S.ABD 4 S.ABCD

V, SN SM | '
Vb BMN_ ng__-SE:ZD Vs sun =§Vs AB(CD *

S.BCD

. 3
Tir (1) suy ra: Vg pun = EVS ascp (2)

I 82

ACBDSO = 5'4'2'2‘/— - 3)

1
3

5o 1 1
Dé thay: Vg apcp = 3 Sascp-S0 = 5



T (2) va () suy ra: Vg gep = J2 (dvit).

Nhdn xét: _

- Hinh thang ABMN c6 thé tinh dugc dién tich (tuy khong dé dang).

- Viéc xac dinh chiéu cao tir S xubng ABMN va tinh né con phire tap hon.

(Ban c6 thé tinh toan xem né dé kiém tra tinh phtrc tap).

- Céach giai nhu trén 1a hop 1i!

Thi du 2: (Dé thi tuyén sinh Pgi hoc khéi D — 2006)

Cho hinh chép tam giac S.ABC c6 déay la tam giac déu canh bing a. SA =2a
va SA vudng goc véi miat phang (ABC). Goi M, N tuong (g 1a hinh chiéu vuéng
goc cha A trén SB, SC. Tim thé tich khdi chép A.BMNC.

Taco: Vy gune = Vsase = Vsamn (1)
Theo bai toan co ban thi:
Vs ax _ _S_M__ §E
Viase SBSCT
Vi AB=AC = SB=SC.
REXY SA’=SM.SB = SN.SC => SM = SN.
Vs AMN M

Vay: — . (2
ay V... SB 2)
2
Taco SA? =SMSB = SM = 52|
Vay tir (2) ¢6
2 5 N2
VS.AMN _ SA4 _ SAZ _ 4a° _Jﬁ
Voasn SBY ( SB? 422 + a? 25
16
= Vs AMN Z';S_Vs ABC * 3)
Tu (1) va(3)cé:
9 9 1 a3 3a°\3
B Vi seamt =':,‘§Vs ABC :75“5 4 2a= 50 (dvtt)

Nhdin xét: Cac ban hay so sanh cach giai trén véi cach giai bang “tinh toan truc
tiép” (theo phuong phap clia loai 1) véi thi du nay.
Goi E la trung diém cua BC. Tacé AE LBC, SA L BC = BC 1 (SEA)
= (SBC) L (SEA)
Ke AH L SE(HeSE) => AH 1 (SBC).
Viy AH la chiéu cao cia hinh chép A.BMNC.
1 ] 1 4

- + =—+
AH? SA? AE? 42 3a’

=> AH=2a i
\}19

Trong tam giac vudng SAE, ta co:




=— (xem g trén)

See SB'SC (SB) SB* 25

9 9 1
BMNC =2_SSSB(~ =j2—5-2~ BCSE 9

Taco Son _ SM SN _(yJ: _SA

S
= 3a _9a° 9, 9.
4100
vw\mMmm=lsmm@AH219fJﬁzaJ_ 3£J_Mt0

Con 3 37100 JiI9 50
Ta thu lai két qua trén.

Theo ban cdch giai nao la hop 1i?
Thi du 3: (Dé thi tuyen sinh Dai hoc khéi A - 2003)

Cho hinh hép chir nhit ABCD.A’B’C’D" day 1a hinh vudng canh bang a,

chiéu cao AA’= b. Goi M 1a trung diém céia canh CC'. Tim thé tich tr dién
BDA'M.

Giai
B
CY
M
A b ez g —— — E
) D~
R B/”;f
X
7
c_--

Trong (ACC’A™): AAMNAC =E.
Goi O la taim cia day ABCD vi M Ia trung diém ciia CC', nén ta ¢6 CE = AC = aV2.
o~ 1 , | . '
Taco: Vaypn = Vauor — Ymaoe = ;SI;DE AA' - gsm)u MC= SSBDE (AA - MC)

11 b 1 3 b a’b
= —.~BD.EO| b-~ :—.aﬁ.—aﬁ.—=-~— dvtt
32 ( 2) 6 2 2 (dvi).
Thi du 4: (D¢ thi tuyén sinh Cao dang khbi A — ”009)

Cho hinh chop tir giac S.ABCD cé canh ddy AB = a, canh bén SA = av2.
Goi M. N, P lan lugt 1a trung diém cia SA, SB, CD. Tim thé tich t&r dién AMNP.
Gi:i




Do MS = MA = d(A,(MNP)) =d(S,(MNP))(*)

= Vamne = Vsmne
Theo bai toan co ban, ta co:
Vospr _SM SN _1
Viap SA'SB 4

11 111
= Vo =7 3SABPSO——%EABHPSO

(O va H tuong (rng 1a tim ciia day ABCD va trung diém cua AB)

1 , a* a’J6
=—aa,ja’-—= .
24 2 48

oG

2

Tl‘r (]) Vé (2) Suy ra: VA.MNP = (d tt)

§2. SU DUNG PHUONG PHAP THE TICH BE TIM KHOANG CACH

Cic bai todn tim khodng cdch:

Khoang cach tir mét diém dén mot mat phéng, khoang céach gitra hai dudng
théng, trong nhiéu truomg hop c6 thé quy vé bai toan thé tich khéi da dién. Viéc
tinh cac khoang cach nay dua vao céng thirc hién nhién sau:

h=2Y
S

& ddy V, S, h 14n luot 1a thé tich, dién tich day va chiéu cao ctia mdt hinh chép nao
do (hoic h =% dbi voi hinh lang tru).

Phuong phap nay ép dung dugc trong trudng hop sau:

Gia sir ta c6 thé quy bai toan tim khoang cach vé bai toan tim chiéu cao cua
mot hinh chép (hoac mot lang try) nao do. DT nhién cac chiéu cao nay thuong la
khong tinh truc tiép dugc bang cach sir dung cac phuong phéap thong thudng nhu
dung dinh li Pitago, dung céc cong thic luong giac... Tuy nhién céc khéi da dién
ndy lai d& dang tinh dugc thé tich va dién tich day. Nhu vdy chiéu cao cia né sé
dugc x4c dinh bdi cac cong thirc don gian trén.

- Lugc db sir dung phuong phap thé tich dé tim khoang cach nhu sau:

1/ Str dung cac dinh li caa hinh hoc khong gian sau day:

+ Néu AB//(P) trong d6 mit phing (P) chira CD thi

d(AB,CD) = d(AB,(P)).
+ Néu (P)/(Q), trong d6 cac mit phang (P), (Q) lan lugt chira AB, CD thi
d(AB,CD) = d((P),(Q)).

Ta quy bai toan tim khoang cach theo yéu cau dau bai ra vé viéc tim chiéu cao

ctia mdt khbi chop (hodc mot khéi lang tru nido do).
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2/ Gia sir bai toan quy vé tim chiéu cao ké tir S cia mét hinh chép (hodc mot
lang try) nao d6. Ta tim thé tich ciia hinh chép (hodc lang try) nay theo mdt con
dudng khac ma khong dya vao dinh S nay (thi dy tinh thé tich hinh chép ay véi
quan niém no ia hinh chop vai dinh $°# S).

Tinh dién tich day ddi dién véi dinh S. Tir d6 ta ¢6 chiéu cao ketrS can tim.

Xét mot vai vi du mmh hoa sau day.

Thi du 1: Dé thi tuyén sinh Dai hoc khoi A — 2004 ‘

Cho hinh chép S.ABCD day la hinh thoi ABCD c6 SO vudng géc véi day va O
1 giao diém ciia AC va BD. Gia sir SO = 242, dutmg chéo AC=4, canh day AB= NER
Goi M la trung diém cua SC. Tinh khoang cach giita hai dudmg thang SA va BM.

Giai
Goi M la trung diém caa SC. Khi d6 ta c6 OM//SA = SA// (OMB)
= d(SA,MB) =d (SA, (MOB))
= d(S, (MOB)) = d(C,(MOB)) n
(do MS =MC)
Tacé: OB’ = AB’~OA’=1 = OB = |

Ké MH 1 (ABCD) = MH=%SO=J2—.

1
~37
V2
—.—12\/5 2)
Tacé:OM=—2—8A=—%\/8+4=\/_3_.

Goi h 1a khoang cach tir C t¢i (MOB), ta c6:.

1 11 hy/3
Ve mon = =Swogh = =.— OBOMh = 22 3
c.MOB = 35MOB-N =35 P 3
Tur(2)va(3)suyra -\—/:E=£:>h=~2——\[—g. 4)
6 3 3
2J’

T (1) va (4) di dén: d(SA, MB) = ==~
Thi du 2: (Dé thi tuyén sinh Pai It_oc khoi D - 2009)

M Cho hinh lang tru dimg ABC.A’B’C’ ddy la tam
R - R giac ABC vudng tai B. Qié sit AB = a, AA’ = 2a; AC
N /’ . =,3a. Goi M la trung diém cua A’C’ va | 1a giao diém
N g cua AM va A’g.
/ 1. Tim thé tich tir dién IABC.
/ 2. Tim khoang céch tir A t&i mat phing IBC.
= G
/ 1. Theo thi dy 3, loai 1, §1, ta cé
A ¢ 42’

3 £ Vise =T'
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2.KéH L AC = IH 1 (ABC)
Ké HE 1L BC = IE 1 BC (dinh ly ba duong vudng goc)
HE CH CB' 2 2 2a

Tacd: —=——=—=—=2HE=—AB=—.
AB CA CA' 3 3 3

Do viy IE =IH? + HE? = mTa'+i§;=2a‘/§

9 3
Ké AK L (IBC), taco V, yue = Vi 1y = %S,BCAK

Tir cau | suy ra:

4o 11,25 Ak =d(A,(IBC))= 2"5‘/§

9 327 3

Thi du 2: (Dé thi tuyén sinh dai hoc khéi D — 2007)

Cho hinh chép tir gidc S.ABCD c6 day ABCD la hinh thang vuong trong d6
ABC = BAD = 90° BA = BC = a; AD = 2a. Gia sir SA vuéng géc véi ddy ABCD
vi SA=a+/2 . Goi H 12 hinh chiéu cia A trén SB.

1. Ching minh SCD 1a tam giac vudng

2. Tinh khoang cach tir A téi mat phang (SCD).

Giai

1.Do AB L BD = SB 1 BC (dinh li ba dudng vudng goc) N

Dya vao dinh li Pitago trong cac tam giac vuéng SAB, ABC, SAD dé dang
tinh dugc:

S SB*=3a%; SC’= 42’ SD*= 6a’,
Tir d6 c6: DC? = 2a”.
Viy suy ra: SD* = SC* + SD* = SCD la tam
giac vudng tai C = dpem. i
2. Ké HK va BF cung vudng goc voi mit phang
(SCD) = HK//BF va S, K, F thang hang. Ta

D
A cd: 1}(— = ~S-}i H
BF SB
Trong tam giac vuéng SAB cé:
B 2 2a\/§
SA? =SHSB=SH =
223
vaytir(yeo e o3 -2 puk-ZpF | )
BF a3 3 3
Ta co:
3
Ve BeD =%SBCD.SA = %.%BC.CDsin 135°SA = %a.a\/i.l/;—a 2=2 ;/5 .

Mét khac: VS.BCD = %SSCD'BF = ‘;—SCCDBF .

12



a'\2

Tir d6 ta ¢o: - %Za.a«/i BF = BF =.;- . 3)

Tir (2) va (3) suy ra: HK =d(H,(SCD)) ==

Thi du 4: (Dé thi tuyén sinh Pai hoc khéi A — 2006) .
Cho hinh 1&8p phuong ABCD.A’B’C’D’ ¢6 canh bang 1. Goi M, N lan luot 1a
trung dlem ctia AB va CD. Tinh khoéng cach giira hai dudng thang A’C va MN

Giai
A _ Ta co MN//BC = MN//(A’BC)
g Y d(MN.A'C) = d(MN.(A’BC)) =d (M, (A’BC)) ()
\ X A 1 . 11
5 A Dé thiy V,.\sc :—3-SMBC.A A= =33 1. 1—~ (1)
/ \
/ R ViCB L (BAA'B) = CB L BA’ = A BC 1a
S —\\— ———Jp tam gidc vudng tai B.
M -
I e — =l — % e !
/////f/f/hj Tirdo: Vanpe = Vmase ZESA'BC h (2)
B c

T (1), (2)tacod

L %A'B.BC.hz%\/fh =h=

12

3)

ol

W | =

Tir (1), (2), (3) suy ra: d(MN.A'C)=

4;}%

§3. CAC BAI TOAN VE THE TiCH KHOI DA DIEN CO KET
HQP VOI VIEC TIM GIA TRI LON NHAT VA NHO NHAT

Day c6 thé xem nhu mét bai toan rit co ban mic di né chura mot 1an xuét hién
trong cac bai thi tuyén sinh vao Dai hoc, Cao dang tir nam 2002 dén nay (cho du
bai toan vé gia tri lon nhét, nho nhat véi ham s6 hau nhur nam nao ciing c6 mat
trong cac dé thi tuyén sinh).

Cac bai toan nay co ndi dung rit c co ban nhu sau: The tich khéi da dién trong
cac dang toan nay phu thuéc mét tham sb nao do (tham s co thé 1a goc, hodc la 46
dai canh), bai toan doi hoi xac dinh gid tri ciia tham s6 dé thé tich nhan gia tri lon
nhét hoac nhod nhat.

Vi céc bai todn nay dugce giai theo cac budc sau:

- Budc 1: Chon tham s, thyc chét 1a chon 4n. An ndy cé thé 1a gbéc a thich
hop trong khéi da dién, hodc 1a mot yéu té dé dai nao déy.

- Budc 2: Vi an sb duge chon & bude 1, ta coi do nhu 1a cac yéu t di cho dé
tinh thé tich V cua khéi da dién theo cac phuong phap di biét.

- Budc 3: Pén day nhiém vu cla bai toan hinh hoc xem nhu da “két thuc”. Ta
c6 mot ham sb f(x) véi x € D ma cén tim gia tri lIon nhit, nho nhit cia né. Ding
bat ding thirc hoc sir dung tinh dong bién va nghich bién cia ham sé théng qua
viéc khao sat dao ham sb.
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Thidul:

Cho hinh chép tir gidc déu S.ABCD ma khoang cach tir diém A dén mat
phing (SBC) bang 2a. V&i gi4 tri nao ciia o, véi a 1a goc gitra mit phing bén va
day clia hinh chop, thi thé tich cia khdi chép 1a nhé nhét? Tim gid tri nhé nhét do.

Gii
S Goi M, N lan luot la trung diéni cia AD, BC.
] mr—
Tacé SNM=a_ |

Do DA//BC = AD//(SBC)
= d(A, (SBC)) =d(M,(SBC)) = MH = 2a.
H 0 ddy: MH L SN (HeSN)
R (Chu y vi (MNS) L (SBC) nén MH L (SBC)).
D 4+ - ..C MH _ 2a
. Ta COMN = =
M. L N sina.  sina
o a sina a

' “ SO=ONtana = = .
A B sinoL cosoL  cosa

2a )2 a 42
cosat  3sin” acosa

, tir do

(1

Do d6 Vs asco =l( -
3\sina

Tir (1) suy ra Vg apcp bé nhét khi va chi khi sin® a.cosa 16n nhét.

Xét biéu thirc P =sin” acosa = cos(l — cos’a) = cosa — cos’a 2)

Tir (2) din dén xéthamsé y=x—x" voi 0 <x < 1.

Tacod y’ = 1-3x va ta c6 bang bién thién sau:

X V3 V3

- 0 — 1

3 3
+ 0

y 0

NN
\
/

- NCRNNE] NE)
Trdd ymax = y| — |=—— > x=—.
3 9 3
3
Viy: Vs ancp nhan gié tri bé nhét bing 42" 5o 2/3a® khi va chi khicoso = -‘g

322
9

Thi du 2:
Hinh chop S.ABC c¢6 day la tam giac vuong can dinh C va SA vudng gbc vai
day (ABC). Gia st SC=a. Hay tim goc giita hai mat phing (SBC) va (ABD) sao

cho thé tich khdi chép la 16n nhat.

Gidi
Ta thay ngay SCA =a, SA = sina va AC = cosa.
. 3
Suy ra: Vs,mc ; a’cos’ otasinon =%coszasina ¢))
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Tir (1) suy ra: Vg apc nhédn gia tri I1on nhét khi va chi khi biéu thirc
P =cos’asina nhan gia tri 16n nhét. Vi sino >0, nén Py, <> P2

<> (1-sin? a)* sin* a dat gia tri 16n nhét.
(] —sin? a)(l —sin’ on)(2sin2 oc)
2 ) ’

Ta c()(l ~sin® on)2 sino =
Theo bét ding thirc Cosi, thi
(l—sinza)+(l—sin2a)+2sin2a 8

(l—sin: a)(l—sinza)(Zsinza)s 3 =55

23

Tirds: P =—§——¢:>1—sin2a=25in2a<:>sina:—§3—.

V3

Viy Vs aac nhén gi4 tri 16n nhét bing 12‘—7@ osina="".

§4. CAC BAI TOAN VE SO SANH THE TiCH

Cac bai toan thudc loai nay thuong c6 dang sau day: Cho mét khéi da dién va
mét mit phang (P). Mat phang nay cat khoi da dién theo mét thiét dién (a) nao do.
Thiét dién (a) s& chia khbi da dién thanh hai phan c6 thé tich Idn luot 13 V, va V..

3 , a e ae . A V /, y s A o7 . Py . . re A
Bai toan doi hot tim ti s0 —- tirc la so sanh thé tich hai phan bj chia ra. N6i riéng

2

néu X’— =1, ta néi thiét dién (a) chia khdi da dién thanh hai phén turong duong, tirc
2
14 c6 thé tich bang nhau.

Cén luu y ring méc di cac bai toan trong ky thi tuyén sinh Dai hoc, Cao déng
khong c6 dang tryc tiép nhu thé, nhung thuc’chat nhiéu bai toan déu sir dung dén
viéc so sanh thé tich nay. That vdy, trong céc thi du 1, 2, 4 loai 2 §1, dé tinh thé
tich khéi da dién theo yéu cau, ta khéng truc tiép tinh né ma thong qua mot khéi
trung gian, sau d6 tim ti sb giira thé tich khdi da dién cén tinh vé6i thé tinh khéi
trung gian nay. Tir thé tich khdi trung gian (ma viéc tinh dé dang hon) ta suy ra két
qua can tinh. Nhu thé thuee chdt ciia cde thi du nay 1a giai mt bai toén vé so sdanh
1hé tich. '

Cic bai toan vé so sanh thé tich ¢6 luge db chung dé giai nhu sau:

- Xac dinh thiét dién.

- Chon mét trong hai ph:?m dé tim thé tich.
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- Vai phé‘ln duogc chon ra dé so sanh thé tich cta né véi V 1a thé tich caa khéi

da dién ban dau. Gia sir ta tinh dugc:
V,=kV(0<k<l)

ok
vV, 1-k’

Trong muc nay ta ludn sir dung hai két qua co ban hién nhién nhu sau:

1/ Bai toan co ban trinh bay trong phin mé dau cia loai 2 §1.

2/ Két qua quen biét sau ddy ciia hinh hoc phing.

Cho tam giac ABC, B’ va C’ lan lrot 14 cac didm trén céc canh AB va AC
(hoic phén kéo dai ciia nd). Khi d6 ta cé:

Khi d6 ti sO can tim la

B,
Cl

B'

B C B B

Sapcr _ AB' AC!
| Sapc AB AC’

pé léy lam vi du minh hga cho muc nay, c6 thé sur dung cac thidu 1, 2, 4 loai
2 §1. O day xét thém cac vi du c6 dang “tryc tiép” doi hoi so sanh thé tich caa hai
phén khdi da dién bi chia boi mét thiét dién (a) cho trudc.

Thidul:

Cho hinh chép S.ABC. Goi M Ia trung diém cia SB. Dymg thiét dién voi hinh
chop qua M, song song vai SA va song song véi BC. Ching minh thiét dién chia
khéi chép thanh hai phan tuong duong.

Giai

Ké MN//SA (Ne AB), MQ//BC (Qe SC)

Ké NP//BC (Pe AC) = QP//SA.

Thiét dién 1a hinh binh hanh MNQP.

Dé théy M, N, Q, P lan luot la trung
diém cua SB, AB, AC va SC.

¢ Goi V, la thé tich phan hinh chép nam

bén trai thiet dién MNPQ. Tut M ké MR//AB
(Re SA va co RS = RA).

Ta ¢6 RMQ.ANP la hinh lang try va cé:

Vi = Vsrmo + Vimgane (1)




(P) qua AC’ va song song v&i BD cit cac canh SB, SD cia hinh chdp lan luot tai
B’ D’. Tim theé tich hinh chép S.AB’C’D.

a*\y3 :

Dadp s6: .
P30 g

Bai 7: Cho hinh vuéng ABCD c¢6 canh lg?mg a. Qua trung diém I cia canh AB
dung duong thang (d) vudng gdéc vdi mat phang (ABCD). Trén (d) lay diém S sao

aV3

cho SI= — Tim khoang cach tir C dén mit phing (SAD).
.4 a 3
Dap so. 5

Bai 8: ’

Cho hinh chop S.ABC c¢6 SA = 3a va SA vuong géc véi mit phiang (ABC).
Tam gisc ABC ¢6 AB = BC = 2a; ABC =120 Tim khoang cich tir A dén mjt
phang (SBC).
3aJ13

13

Dap so:

Bai 9:
Cho hinh 1ap phuwong ABCD.A’B’C’D’ ¢6 canh bang a. Goi K la trung diém
ctia DD’. Tim khoang cach giira CK va A’D.

; a
Pap so: —.
P 3

Gidi céc bai todn va so sdnh thé tich

Bai 10:

Cho lang try dimg ABC.A’B’C’. Goi M la trung diém cta AA’. Chimg minh
ring thiét dién C’MB chia ling try thanh hai phén tuong duong.

Bai 11: )

Cho hinh chép tam giac S.ABC. Gia sir M, N, P 1a ba diém lan luot trén SA,

BC, AB sao cho M, N tuong tng la trung diém cua SA, BC con %g =%. Thiét

dién vi hinh chop S.ABC tao bdi mat phing (MNP) cit SC tai Q.

1. Ching minh: 5Q . .

SC 3 '

2. Chirng minh thiét dién chia hinh chop thanh hai phan tuong duong.

Bai 12: Cho hinh chop tir gidc déu S.ABCD c6 cac mit bén tao voi mat phing
day goc 60°.

1. V& thiét dién qua AC va vudng goc voi mit phang (SAD).

2. Thiét dién chia khdi chop thanh hai phén c6 thé tich tuong tmg 1a V), V..

. V,
Tim ti s6; —-
2

1
Pap so: —.
P30
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