8 NHOM WORD 0 BIEN SOAN TOAN HINH KHONG GIAN:K12

TUYEN TAP 1 SO CAU HOI LIEN QUAN
TY SO THE TiCH

. KHOI CHOP - MUC 1
. KHOI LANG TRU - MUC 1
. KHOI CHOP - MUC 2
. KHOI LANG TRU - MUC 2
. KHOI CHOP - MUC 3
. KHOI LANG TRU - MUC 3
. KHOI CHOP - MUC 4
. KHOI LANG TRU - MUC 4

1
2
3
4
5
6
7
8

THAM GIA NHOM: https://www.facebook.com/groups/nhomwordvabiensoantailieutoan Trang 1




HINH KHONG GIAN:K12 NHOM WORD 0 BIEN SOAN TOAN THPT

Cau 1.

Cau 3.

1. KHOI CHOP - MUC 1
Cho khéi tr dién ABCD c6 thé tich bﬁng 60cm’va diém K trén canh AB sao cho AB = 4KB.

Tinh thé tich ¥ cta khoi t& dién BKCD .

AV =20cm’. B.V=12cm’. C.V=30cm’. D.V=15cm’.
Li giai
A
K
B D
c
vV, BK BC BD 1 1 1
Ta co: VB—KCDZEB_E%:Z: B.KCD ZZVB.ACD 22.60215(07’)’13)
B.ACD

Cho khdi chép S.ABCD c6 day la hinh chit nhat va thé tich bang 8. Thé tich ciia khbi chop
S.BCD bang:
A 2. B. 4. C.6. D. 3.

Ta c6: Hai hinh chép S.4BCD va S.BCD c6 cung chidu cao % 1a khoang cach tir S dén mat phang

1
= Syeph

‘ 1 v,
(ABCD) VA 8,05 =S yep = 7,25 = 3 =22 Vieo = Viscr =4

ABCD g ‘SABCD h

Cho khdi chép S.ABCD c6 day la hinh chir nhat va thé tich bang 8. Thé tich ciia khbi chop

S.BCD bang:
A 2. B. 4. C.6. D. 3.
Loi giai

Trang 2
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Ta c6: Hai hinh chép S.4BCD va S.BCD c6 cung chidu cao % 1a khoang cach tir S dén mat phang

1
‘ 1 v, 3Sioh :
(ABCD)va Syep == ipep = == =—=Vyep ==V =4
2 VABCD 39 ABCD h 2
3

Caud. Cho khéi t& dién ABCD c6 thé tich béng 60cm’va diém K trén canh AB sao cho AB = 4KB.
Tinh thé tich V cta khéi tir dién BKCD .
AV =20cm’. B.V=12cm’. C.V =30cm’. D.V=15cm’.

Loi giai
A
K
B D
C
v, BK BC BD 1 1 1
Ta co: wexcp  BK BC BD _1_, sxep =~V ip =—-60=15(cm’ )
Vo.p BA BC BD 4 ~ PKP 47 84P "y

Ciu 5. Cho khéi chép S.ABC.Goi A', B', C'lan luot 13 trung diém cta cac canh S4, SB, SC (minh

1 ~ s A V 'B'C' M
hoa nhu hinh v§). Ti s6 —242< bang
S.4BC

A. 8. B. 2. C D

1
=

1
5
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Loi gidi
Tacs: Voawe _SA SB/SCT_111_1
" Vigpe SASB'SC 222 8

Cau 6. Cho khoi ter dién ABCD c6 thé tich ¥ va diém E trén canh AB sao cho AE =3EB. Tinh thé tich
khdi tir dién EBCD theo V.

AL B... c.”. p.”.
4 3 2 5
Loi giai
A
E
B D
C
Vyrep _ BE AC AD 1 !

= s.5cp = Vi pep = ZV

. . =—=
Visep BA AC AD 4
Cau7. Cho khdi chop S.ABC, trén ba canh S4, SB, SC lan luot léy ba diém 4', B', C'sao cho
SA' = %SA, SB'= %SB ,SC' = isc _Goi ¥ va V'Iin lwot 1a thé tich ctia cac khéi chép S.4BC
\ 1 ! ’ . r 2 A V’ \
va S.A'B'C". Khi d6 ti s6 7121:
A.12. B. —. C. 24. D. —.
12 24

Loi giai:

B

Theo cong thirc ti s6 thé tich khdi chop, ta duge: — = &ﬁ& = lll = L
V. SA SB SC 234 24
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2. KHOI LANG TRU - MUC 1

Cau8. Cho khdi lang tru ABC.A'B'C’c6 thé tich bang 15. Thé tich khdi chop 4".4BC bing
A 5. B. 10. C.3. D. 6.
Loi giai

g

Vi lang tru ABC.A'B'C’va khdi chop A".ABC c6 dién tich day nhu nhau va cting chiéu cao nén

vV, 1 1

A'.ABC__ _ _ _

v - 5 = VA’.ABC - EVABCA'B’C' =5.
ABC.A'B'C’

Cau9. Cho khdi lang tru ABC.A'B'C’c6 thé tich bang 15. Thé tich khdi chop 4".4BC bing
A. 5. B. 10. C.3. D. 6.

Loi giai
Chen A

o

Vi lang truy ABC.A'B'C’'va khdi chop A".ABC c6 dién tich day nhu nhau va cing chidu cao nén

vV, 1 1
A .4ABC _ _
v - 3 = VA'AABC - EVABC.A’B’C’ =5.
ABC.A'B'C'
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3. KHOI CHOP - MUTC 2
Cau 10. Cho hinh chép S.ABCcé SA=a, SB=3a~2, SC=2a/3, ASB = BSC = CSA = 60°. Thé tich
khdi chop S.4BCla

3

A. 2833, B. 2 f C. 3. D. 3¢°3.

Loi giai
Chen C

S
N
4 W &

B

Lay M €SB, Ne SCsaocho SA=SM =SN =a.
Y OB _ RO _ oA EEWLIRW: RTINS A 613\/5

Vi ASB = BSC = CS4 = 60°do do khoi chop SAMN la tir dién déu canh anén V BT

v S4 SB SC a \/_
Mat khac ij;i ZQWSN 6\/6 = VS.ABC \/> SAMN _6I 3\/7~

Ciu 11. Cho khdi chop S.ABCco thé tich bang 48. Goi M, N, P lan luot 1a trung diém cua cic canh
SA4,SB,SC . Thé tich cua khdi chop S.MNP bang
A. 6. B. 8. C. 12. D. 10.

Loi giai
Chen A

Ta c6 hinh vé:

M &
A c
B
Ta co: —VS'ABC = 54 S_BE
Vesve SM SN SP
Theo gia thiét ta co: 8 222 S Vs e = 6(dVvit).

S.MNP 111
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Céu 12. Cho khdi chop S.ABCcé thé tich bang 48. Goi M, N, P lan luot 1a trung diém cta cac canh

SA,SB,SC . Thé tich cua khdi chop S.MNP bang

A. 6. B. 8. C.12.
Loi giai
Ta c6 hinh vé:
5
M o
A o
b
Ta co: Vsasc _ 54 SB SC
Vinp SM SN SP
Theo gia thiét ta co: 8 222, Ve e = 6(aVtt).
S.MNP 1 1 l
Ciau 13. Cho hinh chép S.A4BCcod SA=a, SB=3a~2, SC=2a\3, ASB=BSC = CSA = 60°. Thé tich
khéi chép S.4BCla
3
3
A. 2443, B. a;/_. C. 3.
Loi giai
S
N
€

A i
B
Lay M €SB, N € SC sao cho S4=SM =SN =a.

Vi ASB = BSC = CSA = 60°do d6 khéi chop SAMN la tir dién déu canh anén V, ,,,, =

v, S4 SB SC
Mit khae —S48¢ =22 22 2~ —6J6 =V, . =636V, =676
‘ Ve uny  SA SM SN s.4pC s.AMN

D. 10.

D. 34°\3.

3

N2

12

3
N2 _ s
12
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Cau 14.

Cau 15.

Cho khéi tir dién déu 4BCD co thétichla v . Goi M , N, P, Qlan luot 1a trung diém cta 4 C
AP BD BC 1hé tich khéi chop MM,

N B c.t. 0.’
12 3 6 4
Loi giai
B
Cach 1:
V AM AN AP 1
Ta co: 22 = . —— =
Vipp AC AD AP 4
s Vi 1
VABCD 2
A 1 11 1 V
Vay VAMNPQ = 2VAMNP = 2‘ZVACDP = Z'Z‘E'VABCD = ZVABCD = Z .
Cach 2:
Ta co: V, \pp = 2V pusp (do MNPQI4 hinh thoi).
Ma VAPMQ = VBPMQ (dO AB// MQ) nén VA.MNPQ = 2VBPMQ :
Vi P la trung diém ctia BDnén d (P,(ABC)) = %d (D,(ABC))Vél Sson = %SABC .

\ 1 14
Nén V,,,, ==d (P.(4BC)).S,,, ==.—d(D.(ABC)).=S 15 =3 d(D,(ABC)).S e =3

W | =
W | =
|-
N
W | =

Suyra 7, —%.

MNPQ —

Cho hinh chép S.ABC. Goi M, N, P theo thtr ty 13 trung diém cua S4, SB, SC. Tinh ti sb
thé tich cua 2 khdi chop S.MNPva S.ABCbing

AL B. L. c. L. D. L.
4 =8 16 2
Loi giai
Chen B

Trang 8
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racs Voune SM SN SP_1

s SA SB SC 8

Cau 16. Cho tr dién ABCD . Xét diém M trén canh AB, diém N trén canh BC, diém P trén canh CD

sao cho @:3,E=4,£=3.Goi V., V,theo thir tur 1a thé tich cac khéi tir dién MNBD va
M4 T NC T PD 2
NPAC . Tisb 5b%mg
£
A. 3. B.5. c L D. L.
5 3
Loi giai
Chon B
C
1 .
v, :§hl.S1 v6i hy :d(M,(BCD));S1 =S wsp -
8 =%hz.S2 v6i h, =d (A, (BCD)); S, = S,cxp-
V. h.S, b3 4 13 3 S, 20
L= o5 Vi =2va S == S S, === Sep = —Sapep = = .
v, h.S, hy 4 1 5 MPTTEogTsTAR o5 AT g3

Cau 17. Cho hinh chop S.4BCcd SA,SB,SC d6i mot vuong goc voi nhau va SA=a, SB=2ava
SC =3a.Goi M,N lan luot 1a trung diém cua canh SBva SC . Tinh theo athé tich khéi chop
S.AMN .
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3 3 3
AL B. L. C.d. D. 3%
2 - 4 4
Li giai
Hinh vé
A
S C
M
B
, 1 1 \
Taco Vy e ZESA‘SASBC =gSA.SB.SC =a
V. SA SM SN 1 1 a’
Mic khae 34 = — —— —=— Suyra V, =V, ==
¢ 54 SB SC 4 y sAMN = 4 Vs.aBc Ty

S§.4ABC
Ciu 18. Cho hinh chop tam giac déu S.4BC. Goi M , N lan luot 13 trung diém ciia BC, SM . Mit phéang
(ABN)cit SC tai E. Goi ¥, 1a thé tich cua khdi chép S.ABE va ¥;1a thé tich khdi chép S.4BC

. Khang dinh nao sau day dang?

1

AV, =20 B.V,=—V. C.V,==V,. D.V,=—V.

W | —
| —
0 | —

Loi giai

Goi [ 1a trung diém cta ECnén IM la duong trung binh ciia tam giac BCE = MI//EN
Ma N la trung diém ciia SM = EN la duong trung binh cta tam giac SMI suy ra Ela trung
diém coa SI .
Vo SE L, 1,
v, SC 3 3

Cau 19. Cho hinh chop S.ABCc6 day ABCla tam giac vuong can, AB=AC=a, SCJ_(ABC) va

SC =a . Mit phang qua C, vudng goc voi SBcit SA, SBlan luot tai Eva F . Thé tich khdi
chop S.CEF la
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3 3 3 3

A. V2a : B. L. C. V2a . p. L.

12 36 36 18
Loi giai

A

Tam gidc vuong SCAcod SC = CA = anén la tam giac vudng can ¢ C.
Taco AB L ACva AB 1 SCsuyra AB L (SAC)suy ra AB 1 CE. (1)
Mit khéc theo gia thiét SB L (CEF )= SB L CE . (2)
Tur (1) va (2)suy ra (SAB) L CE = CE L SA. Do d6 E la trung diém ctia SA vi tam gidc SCA
vubng can ¢ C.
Trong tam giac vudng SCB c6 SC* = SF.SB < SCE = S—F
SB-  SB

a’ 1

Tir dé ta co Lscer  SE SF 1 SC

S.CAB

1 111
= I/SACEF :gI/S.CAB zg-g.ga.a.a

1
SA'SB 2°SB> 2 d*+245 6

a3

Ciu 20. Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng. Goi E, F lan luot 1a trung diém cua SB
, SD . Tisb Mbﬁmg:

S.ABCD

A. B.

o0 | W
|~

cl
8
Loi giai:

-
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Cau 21.

Ap dung cong thirc ti s6 thé tich hinh chop, ta co: Voarr _ ﬁﬁg 1 )
s OSA SB S 4
Suyra Vs pr = l Vs.asp = l l Vs asco -
ABE T4 TS ABD Tyt
Vay Vs AEF  _
S.ABCD 8

Cho hinh chép tir gidc S.ABCD c6 M, N, P, Qlan luot 14 trung diém cac canh S4, SB, SC, SD
. Biét khoi chop S.ABCD c6 thé tich 1a 164’ . Tinh thé tich khdi chép S.MNPQ theo a.

A. 2a°. B.a. C. 8a . D. 4a’.
Loi giai
K
M 4‘ o
A D
c
B

Cich 1: Mat phang (SAC)chia khoi chép S.4BCD thanh hai khoi chép tam gidec S.4ABCva
S.ADC , ddng thoi ciing chia khéi chép S.MNPQ thanh hai khbi chop S.MNPva S.MQP .

Ap dung phuong phap ty s6 thé tich, ta co:

Vsuw _SM SN SP 1 . 1 oy Vsor 1

R 1
% =-nen VSMQP = g Vs anc -
S.4BC

= : : nén Vs np = gI/S.ABC 5V

S4 SB SC 8

VS4ADC

, 1 1 1
Do do6 Vssmro =Vsame tVsmor = 3 (VSAABC + VSAADC) < Vsameo = 3 =V ascp = §-16a3 =2a’.

Trang 12

TONG HQP: HOANG TUYEN



2 NHOM WORD [ BIEN SOAN TOAN HINH KHONG GIAN:K12

x 3 .1
Cach 2: Ta dé dang chi ra dugc to giac MNPQdong dang véi ABCDtheo ty so Enén

2
S\ =Gj S 5cp - DONG thoi d (S,(MNPQ)) =%d(S,(ABCD)).

Do do, ta co:

1
VS.MNPQ = ESMNPQd(S’(MNPQ)) =

Ciu 22. Chokhdichép S.ABC co cac diém A', B', C'lan lugt thudc cac canh S4, SB, SC thoa 354’ = SA
, 4SB' =SB, 55C' =3SC . Biét thé tich khdi chép S.4'B'C’bing 5 (cm’). Tim thé tich khdi chop

1 1
S scp-d (S,(ABCD)) = 3 s a0 = §.16a3 =2a’.

S.ABC.

A. 120 (em’). B. 60 (cm’). C. 80 (cm’). D. 100 (em’).
Loi giai

Chon D

Ap dung ti 18 thé tich ta co:

we SASB SC' 113 1
I;j/*# =%.%.% =375 =30 = Veane =205 e =100 (cm®).
S.ABC

Ciu 23. Cho hinh chép S.4BCD c6 day ABCD 13 hinh vudng tim O . Goi H va K lan luot 1a trung diém

ciia SB, SD . Ty sb thé tich VAO—HKb'fmg

S.ABCD
AL B. L. c. L. p. L.
12 6 =3 4
Loi giai
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Cau 24.

Cau 25.

5 . 1
Vi Hva K, Olan lugt 1a trung diém cua SBva SD, BDnén S, :ZSSBD

1 1 V 1
Suyra V, .« :ZVAASBD :ZVSAABD :gVSAABCD — VAOHK =3
S.4ABCD

Cho hinh chép S.4BCD c6 day ABCD 14 hinh binh hanh. M 1a trung diém SBva G la trong tim
ctia tam giac SBC. Goi V',V lan luot 1a thé tich cta cac khéi chop M.ABCva G.ABD , tinh ti
vV
sO —-.
VI
A L3 B. L -2 c.L-2 p.L-2
-V o2 V'3 4 8
Loi giai
s
Chon A
Cach 1:
Goi ¥ 1a thé tich khdi chop S.4ABCD .
Taco Varase =%=l.
VSAABC SB 2
< LTA 1 1
Mat khac Vs 50 = EVSAABCD = Vi asc :ZVSAABCD‘

D& théy d(G,(ABCD))= %d(S,(ABCD)) 0 S = %SABCD :

. 1
Vay Vi upp = g‘VABCD .

1
Suy ra Vir.asc — 1 _ E
VG.ABD l 2
6
Cach 2:

Ve.usp _ Ve asc _ GC :z: Vir.asc :E
Viase  Viape MC 3 V 2

G.4ABD

Cho hinh chép tam giac S.4BC co ddy ABC la tam gidc déu canh a, SA=ava S4vudng goc
v6i mit phang (ABC ) .Goi M va N lan luot 12 hinh chiéu vudng goc ctia A trén cac duong thang
SBvaSC . Thé tich V ctia khdi chép A.BCNM bing

Trang 14
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Cau 26.

3 3 3 3
A.‘“/g. B.‘“/g. c.‘“/g. D.“*/g.
12 48 24 = 16
Loi gidi
Chon D

B

2 3
Thé tich khéi chép S.ABC1a ¥, . = %a. 2 f = “1\2/5 .

Do S4=AB = AC = anén cac tam giac SAC,SAB can tai A4.
Theo dé bai M , N 1a hinh chiéu ciia Atrén SB, SCnén M , N lan luot la trung diém SB, SC

SM.SN 1 1 a*\3

4
Khi d6: >4 = SBSC _Z:> S.AMN ZZVS.ABC = 43

VSABC

5 3o B

Vay thé tich kh6i chop 4.BCNM 1a V =V pe =V umw =
ay p A.BMNC 5.4BC — Vs AMN 12 48 16

Cho hinh chép S.4ABC c6 day ABC 1a tam giac déu canh a, SA vudng goc vdi mat day. Goi M

1 trung diém BC. Mt phing (P)di qua Ava vudng goc véi SM cit SB, SC lan lugt tai E,

: 1 : .
F.Biet Vg = ZVS.ABC . Tinh thé tich ¥ cua khoi chop S.4BC.

a a 24° a’

A.V:—. B.V:—. C.V:? D.V:—.

Loi gidi
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Cau 27.

Cau 28.

Ta c6 BC L SM . Goi Hla hinh chiéu vuéng goc ciia Atrén SM . Do FE:(P)m(SBC)
= FE1SM = FE||BC va FEdiqua H.

2
! SE SF l@(g_jﬂ L SH 1 sy Hia trung diém canh SM .

4 SM 2
Suy ra ASAM vuong can tai 4 = S4 = a\2/§ .

R 1 a3 &3 &
Y e T3 T TS

Vs aer ZZVS‘.ABC = 5 SC 4

Cho hinh chép S.ABCD c6 déy 1a hinh binh hanh va c6 thé tich bang 1. Trén canh SC liy diém
E sao cho SE =2EC . Tinh thé tich ¥ ctia khdi tir dién SEBD .

A.Vzg. B.V:l. Q.V:l. D.Vzi.
3 6 3 3
Loi giai
Chon C

Ta co: Vsesp = SE = %
SCBD SC 3

. 1 1 2
Ma: Ve, = EVSABCD = E = Vg = E

!
=

1
2
Cho khdi chop tam giac déu. Néu ting canh day 1én hai 1an va giam chiéu cao di bon 1an thi thé
tich cta khdi chop do sé:

Trang 16
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Cau 29.

Cau 30.

A. Khong thay doi. B. Tang lén hailan. C.Giamdibalan.  D. Giam di hai lan.
Loi giai

Néu tang canh d4y 1én hai 1an thi dién tich d4y tang bbn lan. Vi giam chiéu cao di bdn lan nén thé
tich khdi chop khong thay doi.

Cho ti dién MNPQ . Goi I ; J; K lan luogt 1a trung diém cua cac canh MN ; MP; MO . Ti sb
. |4 .
thé tich - bang
MNPQ

AL B. L. c.L. D. L.

3 4 6 - 8

Loi gidi
M
1 K
N 0
P

. Vuwx MI MJ MK 111 1

Ta co: = . . =———=—.
Vixeo MN MP MO 222 38

Cho ti dién ABCD.Goi B',C'lan luot 1a trung diém ctia AB, AC.Khi d6 ti sd thé tich ctia khbi

tr dién AB'C'D va khbi tr dién ABCD béng:

Al B. L. c.t. D. L.
8 2 4 6
Loi gidi
A
B!
B D
C
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Cau 31.

Cau 32.

T og Vasen _ AB' AC' _

11
wen ABAC 272

1
R
Cho tir dién OABCcbd OA=a, OB =2a, OC =3a d6i mdt vuong goc véinhau tai O. Léy M la

trung diém cua canh AC; N nam trén canh CBsao cho CN =§CB . Tinh theo athé tich khdi

chop OAMNRB .
A. 2a°. B. la3. C. ga3 D. la3
6 3 3
Loi giai
Ta co:

Vousc = %d(A;(OBC))-SAOBC = %OA.OB.OC =d

Viose = gd(M;(OBC))'SAOCN = E'E'd(M;(OBC))g'SAOBC = g'VOABC = a?
3 3

VAOMNB = VOABC - VMOBC = a3 _% = %-

Cho hinh chép S.ABCD . Goi M, N, P, Qtheo tht ty 1a trung diém cua S4, SB, SC, SD.
Tinh ti s6 thé tich ctia hai khdi chop S.MNPQ va S.ABCD bang

AL B. L. c. L. p. L.

=3 2 4 16
Loi giai

Chen A

Trang 18
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Cau 33.

Cau 34.

. 1 .
Taco Vs ypp = g Vs ape V8 Vi yiop = g Vs.apc

= VSAMNPQ = VSMQP +Vs e = g Vs apc + g Vs.apc = g Vs ascp

VSAMNPQ _ 1

oo

VS.ABCD
Cho hinh chép S.4ABCcd SA J_(ABC) , tam gidc ABC déu, AB =a, goc giita SBva (ABC)
bang 60°. Goi M, N lan luot 1a trung diém cta SA4, SB. Tinh thé tich khdi chop S.MNC

3 3 3 3

AL B c. a3 D~

8 4 12 - 16
Loi giai

Ta co (m =(SB,AB) — SBA =60°.
SA = AB.tan SBA = a.tan 60° = a~/3 .

! 1 a3 1
VSAABC :ESASAABC :Ea\/g 4 = — 3 .
Ma Voo _SM SN _ 1 _ 3 1 g

S.CMN =ZVS.CAB =Ea .

1
Vieis SA SB 4

Cho hinh chép S.ABCD ¢6 ddy ABCD]Ia hinh vudng canh a. Hai mdt bén (SAB)va (S4D)
cing vudng goc véi mit ddy. Biét goc giira hai mit phang (SCD)va (ABCD)béng 45°. Goi
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Cau 35.

V:;V, 1an luot 1 thé tich khéi chop S.AHK va S.ACDvéi H, K lan luot 1a trung diém cia SC

va SD . Tinh d¢ dai duong cao ctia khéi chop S.ABCD va tisd k = ; .

2

A.hza;kzl B.hza;kzl. C.h=2a;k=l. D.h=2a;k=l.
4 6 8 3

Loi gidi

Do (SAB)Va (SAD)cimg vuong goc voi mat day nén S4 L (ABCD) .
CD 1 4D
CD 1S4

D3 thy gdc gitta hai mt phing (SCD)va (ABCD)1a SDA =45°.

Ta c6 tam giac SAD1a tam giac vuong can dinh 4. Vay h=S4A=a.
Vi SH SK 1

Ap dung cong thirc ti s6 thé tich co: - ="— "—=—,
TSCSD 4

4

Ta c6 = CD 1 (SAD)=CD L SD.

Cho hinh chép S.4ABCD c6 ddy ABCD 14 hinh thoi va c6 thé tich bang 2. Goi M , N lan luot 1a

cac diém trén canh SBva SDsao cho M = i—]l\; =k . Tim gia trj cua k dé thé tich khdi chop

S.AMN bang % .

A.kzl. D. k=—.

8

N
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Ta cd MZE_S_M_S_N:]CZ.
Vs 50 SA SB SD

1 1 1 V2
.

Ma V :ga Vs app :EVS.ABCD :ljgz K=k =

Céu 36. Cho hinh chép S.ABC. Goi M, N lan luot 1a trung diém ciia S4, SB . Tinh ti s6 Vsac

S.MNC

A. 4. B C.2. D

1 1
= g
Loi giai.

T og Vouse _ SASB.SC _,

Ve SM.SN.SC

Céu 37. Cho tir dién ABCDc6 cac canh AB, AC, AD vudng gdc véi nhau tiung déi mot va AB =3a,
AC=6a, AD=4a.Goi M, N, Plan luot 1a trung diém cic canh BC, CD, BD. Tinh thé
tich khdi da dién AMNP .

A. 3a’. B. 124°. D. 2a°.
B
Loi giai
% Cach 1: Khéi tir dién 4BCD duoc chia thanh bén tir dién co thé tich bang nhau.

MaV, ., = éAB.AC.AD =12a’nén V,,,, = %VABCD =3a’.

% Cach2: Tacod V,pep = %AB.AC.AD =12a’.

BC =~ AB> + AC> =3a~J5; CD =\ AC* + AD*> =2a\13; BD =\ AB* + AD* =5a .
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Cau 38.

Cau 39.

B 3a\/§+2a\/ﬁ+5a

Dién tich tam giac BCD: Sy, =+/p(p—BC)(p—CD)(p-BD),véi p= :

= Syep =3a*\29 = d (4,(BCD)) = —3?*“” = % .

BCD
Ma M, N, Platrung diém cac canh BC, CD, BDnén hai tam giac BCDva MNP déng dang

. A 1
theo ti sO k=5nen S\vp :ZSBCD

Khi d6 V,,,p = %.SMNP.d(A,(MNP)) =343,

Cho hinh chép S.4ABCcé day 1a AABCvudng can & B, AC = a2, sS4 1 (4ABC), SA=a. Goi
G la trong tam cua ASBC, mp(a)di qua AGva song song vi BC chia khéi chop thanh hai
phan. Goi V 1a thé tich ctia khéi da dién khong chtra dinh S . Tinh V.

3 3 3 3
A3 B. 24 c. 2% D. 2¢
9 27 54 9
Léi gidi
Chon C

B

Trong mit phing (SBC ) Qua Gké dudng thang song song véi BCva lan luogt cat SC, SB tai
E, F . Khi d6 ta dugc khdi da dién khong chura dinh S'1a ABCEF.
v S4 SF SE 22 4

Taco Glatrong tim cuia ASBCnén 228 = — — — == — =,
SA SB SC 33 9

S.4BC

, 4 4 5
Do d6 Vy e = E'VS.ABC = Viperr = VS_M _E-V&ABC = E-V&Agc-

Vi tam gidc AABCvudng can & B, AC = ax/2nén AB=BC=a.
11 a’ 5a 54
Mait khac 7, =——aaa=—>=SuyraV = —=—..
: 5.4BC 32aaa 6 Y ABCEF = 96" T oy
Cho hinh choép tam giac déu S.ABC.Goi M, N lanluotla trung diém cua BC, SM . Mt phéng
(ABN)cit SC tai E. Goi ¥, 1a thé tich cua khdi chép S.ABE va V1 thé tich khdi chép S.4ABC

. Khang dinh nao sau day dang?
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1 1 1
A V=0 B.V,==V,. C.V, =V D. Vy =2V

Goi [ 1a trung diém cta ECnén IM la dudng trung binh ciia tam giac BCE = MI//EN

Ma N 1a trung diém cia SM = EN la dudng trung binh ciia tam giac SMIsuy ra Ela trung
diém cua ST .
V_SE_L_, 1,
v, SC 3 3
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4. KHOI LANG TRU - MUC 2

Ciu 40. Cho ling tru tam gidc déu ABC.4'B'C’. Lay H, G lan luot 13 tAm cua hinh chit nhat BCC'B’ va
4CC'4", I latrung diém cia ¢’ . Tinh ti s thé tich cua tir dién CHG1 va ti dién CB'A'C’ .

AL B.2. c. 2 p. 1>
- 8 5 8 2
Loi gidi

CH CG CI CH CG

VCHGI —

1
Vg new CB CA'"CC' 2CH 2CG 2CI 8
B

A'

Ciu 41. Cho hinh hop ABCD.A'B'C'D', goi Ola giao diém ACva BD. Thé tich khdi chop
0.4'B'C’'D’ bang bao nhiéu lan thé tich khdi hop ABCD.A'B'C'D' ?

1 1 1 1
A. —. B. —. C.—. D. —.
6 4 2 -3
Loi giai
Chon D
B C
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Cau 42.

Cau 43.

Cau 44.

Voapcp  _1
VABCD.A’B'C’D' 3
Cho hinh lang try tam gidc ABC.A'B'C", biét rang thé tich khdi chép 4.BCC'B'bang 12 .Thé
tich khéi lang try ABC.A'B'C'bang
A. 24, B. 36. C.18. D. 32.

Lo giai
Chon C

Do khoi chop va khoi hdp co6 cung chicu cao va dién tich day nén

A B

Sy

J{I BI
CI
Taco:Dat V="V pc
V=hS,,c-
1 1
Viawe = Eh‘SA'B'C' = EV'

Viscow =V =Y L pge :%V —12& V=18,

(D& Thi thir Trwong Chuyén Lé Thanh Tong_Quing Nam_2020 ) Goi ¥ 13 thé tich cta khéi
hop ABCD.A'B'C'D'va V,1a thé tich cua tir dién A'BCD . Hé thirc nao sau day dung?
A. V=4V, B. V=2V, C.V=6V,. D. V =3V,.

Loi giai
Goi & 1a khoang cach tir 4' dén mp (ABCD). Khi d6, h 1a chiéu cao cta khdi hop ciing 1a
chiéu cao cua ttr dién 4'BCD.
SABCD'h — 2SBCD'h

1 1
§SBCD~h gSBCD'h

K — Viscoascn _

Ta co: =6

1 VA'BCD

=V =6V,.

Cho lang tru tam giac 4BC.4'B'C’ ¢ chiéu cao bang 4 va dién tich day bang 3 . Goi M , N,

P lan luot 1 tAm cua cic midt bén ABB'A', BCC'B'va CAA'C'. Thé tich khdi da dién 16i co

cac dinh 1a cac diém 4, B, C, M , N, Pbe"mg
9

.= D. 3.
4

A. 6 . B C.

N | o

Loi giai
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Cau 45.

Cau 46.

Cau 47.

B'
Ta co Vipc agcr =34=12. Goi I, J, Klan luot 1a trung diém cua 44', BB', CC'.
=Vapcuk =6
V 1
Ap dung bai toan ty so thé tich ta co: VA% =§ =>Vimp = lVA_ArB/Cr -1
AABC 8 2
X 4 A 1
Dé thay V., jp =V amy =Venex = 3
Va —6-3122
Y Vagcmne =Vapck ~Vamp =075

Néu canh ctia mot hinh 1ap phuong ting 1én 3 1an thi thé tich cta hinh 1ap phuong d6 ting 1én
bao nhiéu 1an?
A. 27. B. 9. C. 6. D. 4.

Loi giai
Goi canh ctia hinh 1ap phuong 1a @thi thé tich khéi lap phuong 1a ¥ = a° .
Khi tang canh 1én 3 14n thi canh 1a 3a, thé tich khéi lap phuong méila V" =(3a)’ =274,
Khido v' =271 .

Néu canh ciia mét hinh ldp phuwong tang 1én 2 lan thi thé tich cia hinh ldp phirong dé ting lén
bao nhiéu lan?
A. 9. B. 2. C. 4 D. 8.

Loi giai
Goi canh ctia hinh 1ap phuong 1a @thi thé tich khéi lap phuong 1a ¥ = a° .
Khi tang canh 1én 2 1an thi canh 1a 2a, thé tich khéi lap phuong méi la V" =(2a)’ =84,
Khido v =8y .

Néu thé tich ciia mét hinh lgp phirong ting lén 8 lan thi canh ciia hinh ldp phirong dé ting lén
bao nhiéu lan?

A. 242 B. 4. C.2. D. 8.
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Loi giai
Goi canh cta hinh 1ap phuong 1a @hi thé tich khi lap phuong 1a ¥ = a° .
Khi tang thé tich 1én 8 1an thi thé tich 1a V" =8V = 84" .
Khi d6 canh ciia hinh 1ap phuong 1a 2a. Két luan: Canh ting 1én 2 lan.

CAau 48. (D@ Thi thir Truomg Chuyén Lé Thanh Téng Quang Nam_ 2020 ) Goi ¥ 1a thé tich cua khdi
hop ABCD.A'B'C'D'va V1a thé tich cua tir dién A'BCD . Hé thic nao sau day dung?
A V=4V, B. V=2V, C.V=6V,. D. V =3V,.

Loi giai
Goi 4 1a khoang cach tir 4' dén mp (ABCD). Khi d6, & 1a chiéu cao cta khdi hop ciing 1a
chiéu cao cua tir dién A'BCD.

— VABCDAA'B'C'D' — SABCD'h — 2SBCD'h =6

Taco: — I I
£ Viwen 5 Spep-h 5 Speph

=V =6V,.

Ciu 49. Cho hinh lang try tam gidc ABC.A'B'C", biét rang thé tich khéi chép A.BCC'B'bang 12 .Thé
tich khoi lang tru ABC.A'B'C'bang
A. 24, B. 36. C.18. D. 32.

Loi giai
Chen C

A B

Sy

J{I BI
CI
Taco:Dat V="V, ,.pc
V=0S,pc-
V = lh.S ! V.

AABC T 3R :E
2
Viscos =V =V, ope =§V =12V =18.

Céu 50. Néu canh cta mot hinh lap phuong ting 1én 3 1an thi thé tich cua hinh lap phuong d6 ting 1én
bao nhiéu 1an?
A. 27. B. 9. C.6. D. 4.

Loi giai
Chen A

Goi canh ctia hinh 1ap phuong la Gthi thé tich khoi lap phwong 1a ¥V = a° .
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Cau 51.

Cau 52.

Cau 53.

Cau 54.

Khi tang canh 1én 3 14n thi canh 1a 3, thé tich khéi lap phuong méi la V" =(3a)’ = 274.
Khido V' =271 .
Néu canh ciia mét hinh lgp phieong ting 1én 2 lan thi thé tich cua hinh ldp phwong dé tang lén

bao nhiéu lan?
A. 9.

Goi canh ctia hinh 1ap phuong 1a @thi thé tich khéi lap phuong 1a ¥ = a° .

C. 4
Loi giai

B. 2. D. 8.

Khi tang canh 1én 2 1an thi canh 1a 2a, thé tich khéi lap phuong méi la V" =(2a)’ =84,
Khido V™ =8r.
Néu thé tich ciia mét hinh lgp phirong ting lén 8 lan thi canh ciia hinh ldp phirong do ting lén

bao nhiéu lan?

A. 242
Chon C

Goi canh cta hinh 1ap phuong 1a @thi thé tich khéi lap phuong 1a ¥ = a°.
Khi tang thé tich 1én 8 1an thithé tich 1a V' =8V = 84" .
Khi d6 canh cua hinh 1ap phuong la 2a. Két luan: Canh tang lén 2 lan.

B. 4. C. 2 D. 8.

Loi giai

Khéi lang try tam giac ABC.A'B'C’ c6 thé tich bang 66 cm’. Tinh thé tich khéi tt dién A ABC

A. llem?’.

B. 33cm’. C. 44cm’. D. 22cm’.
Loi giai
B’
1
!
!
I
A’ 1 C?
1
1
!
!
i
1
1
!
oy
,/ \‘
~
,, \\
4 ~
Al ~Je

, 1. 1
Taco: V, pe = 5.d(A (ABC)).S 5 = 3 Ve ane = 2em’.

Cho hinh lang tru dtng ABC.A'B'C'cod thé tich béng V. Céc diém M, N, Plan luot thudc

AM 1 BN _CP i Thé tich khéi da dién ABC.MNP

cac canh AA', BB', CC'sao cho

A4' 2°BB' CC'
bang
NEUS E.EV. c. 2y, D. 2V,
27 18 16
Loi gidi
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Cau 55.

Cau 56.

Léy M 'thudc doan AA 'sao cho AM'=§AA’, khi do ta co6:
2 1 1
MM'= AM'— AM == AA'-—AA'=—AA'
3 2 6
x 1z | 2
Dé thay V,, e = EV va Vpcnne = EV
Goi thé tich khdi da dién ABC.MNP1a V'
2 1 11
Taco V'=V . .. -V . =V_——FV="V
ABC.M'NP M .M'NP 3 18 18
Cho khéi lang tru ABC.A'B'C’ ¢6 thé tich bang ¥ . Tinh thé tich khdi da dién ABCB'C’.
AL B. 2. e’ p.~.
4 = 3 2 4

v
3

2V

, 14
Taco: Vipepe =Vause Y Vepac = +§ =—3

Cho lang tru tam gidc ABC.A'B'C’c6 thé tich 1a ¥ . Tinh thé tich khbi chop A.BCC'B’ theo V .

A2y, B. 2V c.tv. D. 1y,

=3 5 2 3
Lo giai

Chon A
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Cau 57.

Cau 58.

CI
z
4

1 1
Ta co VA‘AVBVCV = gSh = EV

r_
3 3

Suyra V, pecn =Vipeape =Viape =

Goi V14 thé tich ciia khéi lap phuong ABCD.A'B'C'D’, V, 14 thé tich khéi tir dién A'ABD . Hg

thirc nao sau day la dang?
AV, =4V,. B.V, =6V,. C.V,=2V,. D. V, =8V,.

Loi gidi

A C'
D’ B’
4:
........‘: .............................................. 'C
R .B
, .y 5 5 N A \ r 3. 1 ’ 1 3
Cach 1: Gia str canh cta hinh 1ap phuong 1a a,tacd V,=a’va V, =§AA S s =ga suy ra
V,=6V,.
. . 1, 1 1, 1
Cach2: Taco V,=—AA'S ;, == AA =S yop =—AA'S yop ==V, =V, =6V.
3 3 2 6 6
. . 1 1
Cach 3: Taco V5, = EVABD.A’B'D' = EVABCDA'B'C’D’ =V, =06V,.

Cho lang try dimg ABC.A'B'C'c6 day la tam giac vuong can tai 4, AB=AC=a, A'A4=2a.
Thé tich cta khéi tr dién 4'BB'C la
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Cau 59.

Cau 60.

24° ’
AL B. 2a°. C.d. D. %~
3 3
Loi gidi
AI
CY
BY
A Y c
B
, 1 1,1, da
Taco V,pge ZEVABCAA'B'C’ =§2a.5a z?-

Cho hinh lang truy ABC.A'B'C’'co thé tich 1a V. Goi M 1a diém thudc canh CC'sao cho
CM =3C'M . Tinh thé tich V cta khéi chép M.ABC

Al B 2L c. L. p. L.
— 4 4 12 6
Loi giai

Goi H, K lan luot 13 hinh chiéu vudng goc ciia C'va M 1én mit phang (ABC )

Tacd C'H// MK = MK :C—M:E,
cc' cC' 4
Khi do V), pc :%MK‘SABC < Vi asc :%‘%CC"SABC = %

Cho lang tru ABC.A'B'C’c6 thé tich V. Diém M 1a trung diém canh 44 . Tinh theo V thé tich
khéi chop M.BCC'B' .
A 4

A B. 2. C.
3 4

D.

W<
CYIRN
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Cau 61.

Cau 62.

Loi giai
Chon A

A’ c'

A ——————
Goi: V =V 0 ywer = AA'S, e -
! 11 1
= Vyase =V awe = E'MA'SAABC = E,E,AA S = gV )
5 1 1 2V
Taco: Vi seow =V =V ase =Vipawe =V _EV _EV - 3

Cho hinh hgp A4BCD.A'B'C'D"'. Goi V;, V,1an lugt 1 thé tich khi tir dién 4CB'D’ va khdi hop

ABCD.A'B'C'D' . Ti sb ?béng:

2

A. B

N

1
e -3

W | =

B C

Taco Vy we =Viuer =Vewer =Viagy = gVABCD.A’B’C’D’ = sz
1 V,= 4 =—.
3 v, 3

Mot khéi 1ap phuong cé thé tich gip 24 thé tich mot khdi tir dién déu. Hoi canh ciia hinh 1ap
phuong gap may lan canh cua hinh tt dién déu?

A V2. B. 2V2. C.2. D. 1.

Loi giai

Suyra V, =V, —4%V2 =

Goi hinh lap phuong c6 canh 13 a , khéi tir dién déu c6 canh 14 b .
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Cau 63.

Cau 64.

Khi d6, thé tich khéi lap phuong 1a: ¥, = &°

2

Thé tich khéi tir dién déu 1a: V, = .

12
b2

Theo dé bai ta co: V, =24V, < a’ =24. >

<:>a3=2\/§b3 <:>a:\/§b.

Cho khéi lang tru ABC.A'B'C'. Goi ¥ va V'lan luot 1a thé tich cua khéi lang try da cho va khéi

tr dién ABB'C' . Ti sb %b?mg

A. B

N | —
AN =

1
. 4 N

W | =

Loi giai

A/

Ta co:

VAABB'C' = VABC.A'B’C’ - VAAA’B'C’ - VC'AABC .

1

Ma vV, jpo =Ve ape = E'VABC.A'B'C’ Nén V, ppe ZE'VABC.A'B’C"

!

|
Viy =1,
Y73

Cho khéi hop ABCD.A'B'C'D’ ¢6 thé tich bang 9. Tinh thé tich khéi tr dién ACB'D'.
A. 3. B. 2. C. 6. p. 2.
2 4
Loi giai
Chon A.

BI
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Goi A va V lan luot 1a chiéu cao va thé tich khdi hop.
Ta co
Viewr = SABCD h

11 2.1, 9
Viegy =V =& geper =V === 8 pop h=V -2V ==V == =3.
ACB'D B'CD'C 3 2 ABCD 3 3 3

Ciu 65. Cho khdi lang try ABC.A'B'C’ c6 thé tich bang V. Tinh thé tich khéi da dién ABCB'C’ .

A.3—V. B.2—V. C,K' D.K.
Voo2r
Taco: V,ppis =V o + Vo, . =—+—="—
ABCB'C' B'ABC C'B'AC 3 3 3
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5. KHOI CHOP - MUC 3

Cau 66. Cho hinh chép S.ABCD c6 day la hinh vudng canh a. Canh bén S4 vuong goc voi mat day va
SA=2a.Goi B';D'lan luot 1a hinh chiéu vudng goc ciia A trén cac canh SB,SD . Mit phing

(AB'D')cét canh SC tai C'. Tinh thé tich ctia khdi chép S.4B'C'D’

164 3 DL 24°

a
= 45 7 2 4

AL
3

Chon B

: Vewn SB" SC'
Taco Vs oy =2V5 ipc (l)ma % :S_BE (

ASAC vudng tai Anén SC*> =84> + AC* = (2a)2 +(a\/§)2 =6a’suyra SC = a6
Tacod BC L (SAB)= BC L AB'va SB 1 AB'suyra AB' 1 (SBC)nén AB’' 1 BC
Tuong ty AD' L SC. T do suy ra SC L (AB'D")=(AB'C'D')nén SC L AC’

SC'  S4* 4a> 2

Ma SC'.SC = SA” suy ra R R PR Ta cling co
a

SB'_SA4* _ SA4*  _ 4d 4
SB SB> SA’+AB> 4a*+a’ 5
. Veipw 8 8 8 1 8 .
Tu (*) = % = E suy ra Veape = E Vase = EE Vasep = % Vsascp ma
SABC
1 24°
Vapep = 5 S cpSA = T
8 24° 84’
Suyra V., .=—7>—"—"-=—"—
Y e =303 T s
. 164°
Tu (1) suy ra Vs ypeny =2V ype = 45
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Cau 67.

Cau 68.

Cho khéi chop S.ABCD cé day 1a hinh binh hanh ABCD . Goi M, N, P, Qlan luot 1a trong

tAm céc tam gidc S4B SBC SCD SDA pigi 4 tich khéi chop > MNP 1a V| khi do thé
tich cua khéi chop ©-4BCP 13,
2
L B. (3] v e p. 3
27y 2 4 8
Huwéng din giai

e d(S,(MNPQ)) sm
% d(s,(4BCD)) "SI

S 11 1 1
Mit khac goi S=S,, ,taco 2 =— —=—=§ = =—
Anep ey 42 8 Y 16
S 1 1
Tuongtutaco —4=—=§,  =—.
ADAB 4 8
1 .1 1
Suyra S, =|1-|4—+2.— ==S.
I S [ ( 16 SH 2
 Suro (2) 4 2
Mamz 3 =§:>SMNPQ:§SABCD'
1 13 9 . 27
Suyra Vs pep :gd(S,(ABCD)).S :55d(s,(MNPQ))ES =27

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh a, S4 vudng goc voi day (ABCD)
, goc giita hai mat phang (SBD)va (ABCD) bang 60°. Goi M , N lan luot 13 trung diém cia
SB, SC . Tinh thé tich khdi chop S.ADMN .

a*\6 _ a6

3 3
AV = . B.V C.V=3‘“£~ D.Vz‘“@
= 16 24 16 8
Loi gidi
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Cau 69.

Goi Ola tim cta hinh vuéng ABCD . Khi do ta c6 SOA la gbc giita hai mit phing (SBD)va

(ABCD)nén SOA =60°. Khi do tan 60° = % = SA=A0.tan 60° = */_ a3 = “*/_

Tacg Voawy _SA SM SN 1 Vi _SA SN SD _

1
Ve e SA SB'SC 4 V., SASCSD 2

) 1 1,13 31av6 , a6
Do d6 Vs ypyw = 2VSABCD 4 2 8'S.ABCD :gg > a = 16

Cho hinh chép S.ABCD c¢6 SA L (ABCD), ABCD la hinh chir nhat. S4 = AD =2a . Géc giita
(SBC)vamit day (ABCD)1a 60°. Goi G la trong tim tam gidc SBC . Tinh thé tich khdi chop
S.AGDIa
32a3\/§ 8a3\/§ 4a3\/§ 164’
A. . B. . C. . D. .
27 = 27 9 "3
Loi gigi

. — A 2
Vi goc gitta (SBC) va midt diy (ABCD)1a 60°nén SBA=60° = AB = S _2a .
tan60° /3
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2
Khi d6: S, = AB.AD =24 24 =34 3

NE) 3
i i - 1 24’3
Goi M 1a trung diém BC, khi d6:S ,,,, :ESABCD :aT‘/__
2 21 28°\3 84’3
= Vs.anc ZEVS,ADM 25.5.2(1. 3 = e

Cau 70. Cho khéi tir dién ABCD c6 thé tich V . Goi G, G,, G,, G,latrong tdm cua bdn mit cua tir dién
ABCD . Thé tich khéi t&r dién G,G,G,G, la:

A~ B. . ct. D. ~.
27 18 4 12
Loi giai
Chon A

Goi 1,J,K lan luot 13 trung diém caa BC, BDva DC .

Goi hlakhoang cach tir Adén (BCD), h 1a khodng cach tir G, dén (G,G,G,).

Vi (G,G,G,)//(BCD)nén d(G,.(GG,G,))=d(G,.(BCD))=G,H,=I', h=AH,.
KG,
KA
Goi S, S, S, 1an luot 14 dién tich cac tam giac BCD, IJK va G,G,G, .
Vi 1,J,K lan luot 1a trung diém cua BC , BDva DC nén:

S’:lJK.d(I,JK):l.E.ld(D,BC)=l.l.BC.d(D,BC)=lS (1)
2 272 72 42 4

h 1 h
=>-t= =— =>h=—.
h 3 & 3

. 3 ) . . L s GG, AG, 2
Tam giac G,G,G, dong dang v&i tam gidc K1J véi ti so dong dang la: # = A_kl =3

S, (2Y 4 4 - : C
= El’ = (gj =5 =8 = ES, (2) (Vi ti s0 dién tich bang binh phuong ti so dong dang).

S
Tu (1)va (2) =S, =5
393 27377) 27
Cau 71. Cho hinh chop S.ABC, M va N la cac diém thudc cac canh S4 va SB sao cho MA=2SM ,
SN =2NB, (a)la mat phing qua MN va song song voi SC . Mit phing (a)chia khéi chop

q , 1 1 1 (1
Thé tich khdi i dién G,G,G,G, 14 ¥; = S\h = Sk 1 (—.S.hj d
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Cau 72.

S.ABC thanh hai khi da dién (H,)va (H,) véi (H,)lakhéi da dién chira diém S , (

. \ ) v
da dién chtra diém 4. Goi ¥, va ¥, lan luot 1a thé tich cua (H, )va (H, ). Tinh ti so 71

2

> c.>. D.
4 4

B.

AL
-5

3 4
5

Chon A

Ki hi¢u ¥ 1a thé tich khéi t& dién SABC .
Goi P, Qlan luot 1a giao diém cta (a ) v6i cac dudng thing BC, AC.
Taco NP/ MQ /I SC.

H,) lakhbi

Khi chia khdi (H,)bsi mit phing (ONC), ta dugc hai khéi chop N.SMOC va N.OPC .

Ta c6 VNASMQC _ d(N’(SAC)) . SSMQC .
(B.(84C)) S

d(N,(54C)) _NS 2 Sug _ AM AQ _[AMJ2 _4_ Sowec _5
d(B.(SAC)) BS 37 S, AS AC \4S) 9 S, '
Do d6 VNSMQC 2 5 10
Voo 39 27

Vgre _ d(N-(QPC)) Syre .(Q.Qj _.[1.2) 2
Veuse d(S.(4BC)) SABC CA CB 33) 27

v Vv,
Dodo L1 tuswec  Fwgre 10,2 4 _ V2 = 5V, = 4V:V

Vose Vewe 27 21 9 V4V, 9 v,

Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh. Goi M , N 1an luot 1a trung diém cua

cic canh S4, SD. Mit phing (a)chia MN cit cac canh SB, SC lan luot tai Q,

P. Dit

ig =x, V;1a thé tich ctia khéi chép S.MNQP , V 14 thé tich ctia khi chép S.ABCD . Tim x dé

1
Vi==V.
2
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Cau 73.

.x=_1+—\/§. B. x=+/2. C.le. D.x=_1+—m.
4 4 2 4
Loi giai
MN /| BC PO BC
= .

(@)~(sBC)=pPo ~ C

I/SAMNQ_FVSANPQ :5 N Vsamo n Vsweo :lﬁ&&£+£ﬂ&:1 <:>£+x—2=l
4 4 4 Wi isp Wspes 2 S4 SD SB SC SD SB 4 2

S22 +x-4=0 @x=¥(v‘1x>0).

Cho hinh chép tir giac déu S.ABCD ¢6 day ABCD la hinh vuong canh a, canh bén tao voi day
mot goc 60°. Goi M la trung diém cia SC . Mit phing di qua AM va song song v&i BD cit
SBtai Evacit SDtai F . Tinh thé tich ¥ khoi chop S.AEMF .

N NS NS e

A V= . B. V= . C.V= . . .
36 9 6 - 18

Loi giai

Trong mit phang (SBD): EF NSO =1 . Suy ra A,M,I thing hang.
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Cau 74.

. , ST 2
Trong tam giac SAC hai trung tuyén AM,SO cdt nhau tai / suy ra 503

Laico EF /| BD=5E _5F 51 _2
' SBSD SO 3

racs, Vouss SE SM 1 Vo S SM 1
Vige SB SC 3 Vyp. SD SC 3
Vay Vs e + Vs arv :lj Vs agnr :l.
C VsasetVsae 3 Veuser 3

a6

Goc giita canh bén va day cua S.4ABCD bang goc SBO = 60° suy ra SO = BO\3 = —

. . 1 V6
Thé tich hinh chop S.ABCD bing V. iycp =5 SOS 1yer = %.
a*\6
18
Cho khdi chép tir giac S.4BCD c6 day 1a hinh binh hanh. Goi M 1a trung diém cia SC , mit
phing (P)chira AM va song song BD chia khdi chép thanh hai khéi da dién, dat ] 1a thé tich

Vay Vs your =

khoi da dién c6 chira dinh S va V, 1a thé tich khoi da dién c6 chtra ddy ABCD . Tiso — 1a

1

A.

p. 22
2

NS
LI)IJ
SSSS

Dt Vy pep =V .
Goi O1a giao diém hai dudng chéo AC va BD . Goi I 1a giao diém ctia SO va AM .

Do (P)//BD nén (P)cat mit phang (SBD)theo giao tuyén NP qua I va song song véi BD;
(N eSB;PeSD).

Xét tam gidc SAC c6 I 1a giao diém hai trung tuyén nén 7 13 trong tam.
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Ta c6 VSAPN:SPSN 22 i:VSAPN:iVSADB:i.lV:gV
Ve g  SD.SB 33 9 ‘ 9 > 92 9
V SPSM.SN 212 2 2 21 1
Tuong ty -2 = =~ =570 2 Vsouw =Vspes =75V =3V
Vipcg SD.SCSB 3 23 9 9 92 9

1 V.
T do ¥y =Vyupy +Vspuy =35V - Do do 2 =2

1
Céu 75. Cho hinh chép S.4BCD c6 day ABCD 1a hinh binh hanh c6 thé tich bang ¥ . Goi E 1a diém trén
canh SC sao cho EC =2ES . Goi ()12 mit phang chira AE va song song v6i BD, (&) cit SB
, SD1an luot tai hai diém M , N . Tinh theo V thé tich khéi chop S.AMEN .

AL B. L. c.t. p. L.
8 16 9 - 6
Loi giai
Chon D

Goi O1la tam hinh binh hanh 4BCD, I =SO N AE , khi 46 MN di qua [ va MN//BD .

ST SE 1
Goi F la trung diém EC, suy ra OF//AE . Tacd — =—=—
SO SF 2
SB SD SO 2
Tur do:
—VS‘AME_SASﬂS_E 111:1 Vs aue lVSABC LV'
Vs e SA SB SC 23 6 ' 6 12
Vi (SASNSE 111, 1,1,
Ve ipe S4 SD SC 23 6 ‘ 6 = 12
. 1 1 V
Do d6 Vs ey =Vs.aue +Vsane = EV +EV = 6

Céu 76. Cho hinh chép S.4BCD cé d4y 14 hinh binh hanh. Goi M, N 1a trung diém ctia S4, SB. Mit phing
(MNCD) chia hinh chép d3 cho thanh hai phan. Ti s6 thé tich hai phan 1a (s6 bé chia s 16m)

A2 B.>. c.i D. 2

-5 4 3 5
Loi giai

Chon A
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Cau 77.

— ——)B

D C
Gia st thé tich ciia khdi chop S.ABCD 1a V.
Vsupc _SM SD SC _ 1 Vsync _SM SN SC 1.
Vsipc SA SD'SC 2" Vg,pe SA SB SC 4
Vsmpc  Vsmne _Vsmpc | Vsmve _Vsmvep 1 13
Vsapc 1y 1y, 1, 24 4
2 2 2

3 3.5V, 3
= Vsmneo =gV = Vivasco =V—§V=—V:>%=g.
MNABCD

Ta co

Vs apc

Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh. Goi M, N lan luot 1a trung diém céac

canh SA4,SD . Mit phing (a ) chita MN va cét céc tia SB,SC lan lugt tai P va Q. Dit g—P =x,
V,1a thé tich cta khdi chép S.MNQP va V 14 thé tich khdi chép S.ABCD . Tim x dé V =2V,.
A.le. .x=_1+—\/§. C.x=_1+—\/ﬂ. D.x=\/5.
2 = 4 4
Loi giai
Chon B
d S
M _ N
AL L — $D
° )
B c

Ta chung minh PQ//BC .
(SBC)N\(S4D)=d

B ABCD)=BC
Gidi sit (SBC) (S4D) = d khi d6 ta co: | SEC)MABL)=BC _ype aiiap,
(S4D)(ABCD) = AD
BC//AD

M,N lan lugt 1a trung diém céc canh S4,SDnéntacd MN // AD, MN // d.
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Cau 78.

(SBC)n(S4D)=d
(SBC)n(a)= PO

Ta lai co: = PQ//MN = PQ// BC.
(S4D)~(a)= MN
d//MN
Xét tam gide SBC oo PO/ /BCSE -y =52 _SP_ |
SB SC SB
5: S.MNQP _ VS.MNP+VS4NQP _ VSAMNP I VSNQP :l_SM-SN-SP_i_l'SN-SQ-SP
V' Ve o Ve isen W o 2Vipes 2 SASBSD 2 SD.SC.SB
111 11 x+2x7
—_— e e — x+__ X-X= .
2227 22 8
x_—1+\/§
. _TINSS
Theo baira:V =20 = =L X420 1 ho i 4 0o 4
) 8 2 _1-433
X=——
4

_SP ~1+4/33
Ma —=x=2x>0=2x=——
SB 4
Cach 2
Str dung cong thirc tinh nhanh ti 1¢ thé tich ctia khdi chop tir giac nhur sau:
Cho chép S.4BCD va mit phang () cit cac canh S4, SB, SC, SD ciia khéi chép tai céc diém

M.P,ONvsi S2_SP_ SM _SN _1
SC sB " s4 _sD 2

11
V. XX+—r— 5
Thi ta cé: LL=-sive (" 2 2(l+l+2+2j:x+2x :
Ve Vsaseo 4 X X 8
x_—1+\/§
2 =
Theo baira: V =2V, :5=13x+2x =l<:>2x2+x—4:0<:> 4 '
Vo2 8 2 x__l_\/g
4

—1+\/§
4

Ma S—P=x3x>O:>x=
SB

Cho tir dién déu c6 chiéu cao bang % , ¢ ba goc cua tir dién ngudi ta cit di cac tr dién déu bang
nhau c6 d6 dai canh bang x dé khdi da dién con lai c6 thé tich bang mot nira thé tich khéi tir dién
déu ban dau. Tim x .
e nle e /6
. B. x= . C.x= . D. x= .
6 2 6 2
Loi giai

A. x=

Chon D
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Cau 79.

Gia str ¢6 ttr dién déu ABCD canh bang a , chiéu cao A0 =h.

2
Tam giac BCD déu canh anén S a3 .

BCD —
4

o o

Goi / 1a trung diém cua CDthi Bl =——, BO = —B] =—

Tam giac ABOvuodng tai Onén h =+ AB* - BO’ =

1 a*~3 a\/_ ar3 2
3 4 3 12
©\2

12

Thé tich tir dién déu ABCD1a: V = ES sep =

Goi V'la thé tich cua tir dién déu canh x,tacd V'=

3
Phan bj cét di ¢6 thé tich: 37 '= 2 f .
Vi khéi da dién con lai ¢6 thé tich bang mot nira thé tich khdi tir dién déu ban dau nén ta co:
2
Vo2 &2 42 6 Yo
12
h
Mait khac, tir hza\/gsuyraa—M Do do, =4 h\/_ \/_
3 T 2

Cho hinh chop S.4BCD c6 day la hinh vudng canh a , S4 vudng goc vaoi day, SA = a2 . B, D'
1an luot 14 hinh chiéu cia 4 1én SB, SD . Mit phiang (A4B'D")cét SC tai C'. Thé tich khéi chop

S.AB'C'D'1a
3 3 3 3
A.sza\/g. B.sza\/z. C.sz‘“/g. D.V:“\E.
3 3 9 = 9
Loi gidi
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Céu 80.

, 1 N2 @\2
Taco SAL(ABCD)= Vg sy = 3SABCD.SA =3 Vs.ane =Vs.acr ==
- _ 2
Co ASAB =ASAD = 5B =5D aﬁ:SB'ZSD'Z&ZZ—a
AB'= AD' SB 3
Goi O=A4ACNBD, H=B'D'nSO .Khid6 C'= AH N SC .
Ta ¢o ﬁzgzng'D'”BDjﬂ:%suy ra Hla trong tdm cua tam giac SAC
SB SD 3 SO 3
sC_1
sC 2
U ' 3
Taco Vosen = > 'SD :l:}VSAC'D' :lVSACD =2 V2 .
sacp  SC SD 3 A 37 18
U ' 3
Ta Cé Mzg‘&:lj VSAB'C' :lVSABC :ﬁ.
susc SC SB 3 ‘ ‘ 18
. a*\2
Vay Vs e =Vsaper Vsacn ZT :

Mot vién da c6 hinh dang 1a khdi chop tir gidc déu véi tat ca cac canh bang @ . Ngudi ta cat khdi
da d6 boi mat phang song song voi day cua khdi chop dé chia khdi d4 thanh hai phan co thé tich
bang nhau. Tinh dién tich cua thiét dién khéi da bi cit boi mit phing ndi trén. (Gid thiét rang
tong thé tich ciia hai khoi dd sau van bang thé tich cia khoi dd dau).

24° a’ a’ a’
A, —. B. —. C. —. D. —.
N ) 4 >
Loi giai
Chon D
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Cau 81.

Goi M, N, P, Qlan luot 1a giao diém cta mit phéng cit voi canh bén S4, SB, SC, SD
SO L (ABCD)

(MNPO)|(4BCD) = SH L (MNPQ)

va H = SO N(MNPQ). Do {

. SH SM SN SP SO S X
bat E:S_A:S_B:E:S_D:k (k>0)(Dlnh Iy Thales) va V =V zcp) -

Ta cé V_stMNPQ _ Vsame n VSAMPQ :l(S_MS_Ng_FSﬂS_P&j =l(k3+k3) e
v o, 2V, 2\S4 SBSC s4 SCsD) 2
v
Theo ycbt : 2272 — f° -1 :>k=i.
2 2

1

—SH.S
Mt khic £ = w0 _ ek Suro

2 150 e Ssen

1 D a’

:>SMNPQ ZE‘SABCD = > .a2 Z%.

Cho khdi tir dién ABCD c6 thé tich bang ¥, thé tich cua khdi da dién co dinh 1a trung diém cac

. : .V
canh cuia tir dién 4ABCDbang V'. Tinh ti s0 7

Al L g. L p. L3
= v 2 Vo 8 Vv 4
B
Ta c6 VAEJF ZVAEJFzﬂﬂA_F
‘sep V. AB AC AD 8
Tuong tue VBIGE :l VCIHJ :l VDHGF :l.
v 8 v 8 ¥ 8
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1 1

Viy: —=1-4.— =—,
ay 3 7
Cau 82. Cho hinh chép §.4BC ¢6 SC L (4BC), SC =3a. Tam gibc 4BC vudng cin tai B | AB = a3
. Mat phfmg (o)di qua C va vudng goc véi S4, cit S4, SB lan luot tai D, E . Tinh ti sb thé

tich khdi chép S.CDE va khéi chop S.4BC .

9 9 15
A B . D. .

Ké cp 1 S4tai D,ké CE | SBtai E.

. [4B L BC
Ta ¢6 = AB 1 (SBC)= AB L CE
AB 1 SC
CE 1 SB
Ta ¢6 = CE 1 (SAB)= CE 1 54
CE 1 AB
SA L CE
T =S4 1 (CDE)
SALCD

Nhén thdy (CDE)qua C va vudng goc v6i 54 ( thoa diéu kién bai toan)= (CDE) = (a)

Ca=(av3) +(av3) =ave.

. SD SDSA SC? (3a)’ 3
Taco:—= —=—= > —=<.
SA  S4*  s4 (a \/g) +(3af S
SE_SESB_SC*  (3a) 3
SB SB*  SB _(a\/g)2+<3a>z 4
Ti s6 thé tich can tim la: @:%.i—lj.g—g:l%%:%.

S.ABC
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Cau 83. Cho hinh chép S.ABCco V ,, = 6a’. Goi M, N, Qlan luot 1a céc diém trén cic canh S4,
SB, SCsao cho SM =MA, SN = NB, SQ =2QC . Thé tich khbi chép S.MNQ1a

a3
A a’. B. 2a°. C.3a. D. PR
Loi gidi
S
M
4 Q
A (o
B
M nam trén cac canh SA sao cho SM = MA = % = %
N a SN 1
N nam trén cac canh SBsao cho SN=NB = —=—.
SB 2
N N SO 2
QOnam trén cac canh SC sao cho SQ =20C = 3C = 3
|14
Khide: save 112 1
Vewe 223 6

1 1
= VSAMNQ = gVSAABC = 8.6623 =a’.

Céu 84. Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh binh hanh. Goi M, N lan lugt 1a trung diém cua

cac canh S4,SD . Mat phéng (a) chira MN cit cac canh SB, SC lan luot tai 0O,P.bat % =x,

V,1a thé tich caa khdi chép S.MNPQ , V 1a thé tich ctia khéi chép S.ABCD . Tim xdé ¥, = %V

_—1+\/ﬂ

4

A. x C.x=\/§. D. x=

_—1+\/§
—

N | —

B. x

Loi giai
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Cau 85.

Theo gia thiét ta c6 MN la duong trung binh ciia tam giac SAD = MN // AD.
ABCD la hinh binh hanh nén 4D // BC = MN // BC.

MNP SBC)=P
Co ( Q)m( ) Q:PQ //BC:S_P:&:)C
MN // BC SC SB

1 1

Tu gidc ABCD1a hinh binh hanhnén S,,,. =S, ,; = ESABCD = Vs ine =Vsacs = EV

S.ABCD *

Ta 6 Vo _SM SN SP_ x
Vi pe SA SD'SC 47V,

S.ABCD

Voe _% gy Voo _SM SP SO _ X Voo ¥

8 VSACB SA . SC . SB - 2 I/tS’.ABCD 4

Do ds Vo2 Vsme Vs _x x*
% 8 4
2 2
A 144/
Theo gia thiét ta co x—+£=l<:>x—+£—l=0<:>x= I+ 33.
4 8 2 4 8 2 4
Vix>0nénx=—_1+4“33.

Cho khéi tr dién ABCD. Hai diém M, N lan luot di dong trén hai doan thiang BC, BD sao cho

2%+% =6. Goi V,,V, lan luot 1a thé tich cta cac khéi tir dién 4BMN va ABCD . Tim gia

Y £
tri nho nhat cua —L.
2

A, —.
36

I
O | o
@)
O |
<
O\.|>—‘
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Cau 86.

Cau 87.

BC BD 9 1 _2
bat x=—;y=—;(x,y>0)=22x+y=6=6222xy = xy<—=>—2>—
' BM 7 BN ( 4 ) 4 y=w 2 xy 9

1
v gd(A,(BMN)).SABMN

£ ;d(A,BCD).SABCD

= B ﬂ = S > 2 Vay gi4 tri nho nhit cua h la: 2
BC BD xy 9 v,

Cho hinh choép déu S.ABCD c¢6 canh day béng 2a, mit bén tao voi mat ddy mot goc 60°. Goi
M 1a trung diém ciia SA., thé tich ctia khdi chop M.ABC bang

3 3 3 3
A. 2“‘/5. B.4“‘/§. g.‘“/g. D.“‘B.
3 3 3 6
Loi giai
Chon C

Goi O=ACNBD; H latrung diém CD
Vi S.ABCD 14 hinh chép déu nén SO L (ABCD)

Goc giita (SCD)va (ABCD)bing 60 suy ra SHO = 60°,
SO = OH. tan SHO = a3

1 1 1 2a°\3
VSAABC ZE‘SO'SABC 25.36.5.4(12 :T
3
Ve MA_L_ ., 1, a3
Vipe SA 2 : 27 s 3

Cho tir dién S.ABCco thé tich V. Goi H,M,N,Plan luot 1a trung diém cia cac canh
SA, AB, BC,CA . Thé tich khéi chép H.MNPtinh theo V' 1a

ALy B. Ly, cly. D. 2V
12 16 =3
Loi giai
Chen C

S

B
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Taco WEONP) L Vi 1oy Ly
d(S,(MNP)) 2 Vs 2 H MNP S.MNP
Y 1 V 1 1 ) 1
Ta co Sf—AMNP = Z % = Z Vo = ZVSAABC .Dodo Ve = gVSABC .
AABC S5.4BC

Cau 88. Cho tt dién déu ABCD c6 tit cé cic canh bﬁng a . Goi G la trong tam tam giac BCD. Goi Sla
diém sao cho AS = BG . Thé tich cuia khdi da dién SABCD la:

3 3 3 3
A.“\E. B.‘“/E. C.S“‘E. D.3“\/§.
12 24 =36 24
Loi giai
Chon C

[

Chia khéi da dién SABCD thanh 2 khéi chop 1a A.BCDva S.ACD.

Taco: Vypen =Visep +Vsane

ABN2 a2

12 12

Ap dung cong thirc tinh nhanh khéi da dién déu: V., =

Goi H 1a giao diém giita AM va SB.
1
Vo 3% (S(ACD))Sico a(s3(4cD)) s

SACD

4 (B4CD)) 5, ABACD)) B

VAB CD

AS:BG:>SH_ S4 S84
AS//BG BH BM

w N

Mt khac theo gia thiét A4S = BG = {

l\)\w|»—~

%
2
Viiep  SH 2 2 2 a2 A2

Ve BH 3 M T3 T3 g
ABCD

a3\/§ aS\/E 5a3\/§
+Voiop = + =

SACD 10 18 36

= Vsaseo =Vasen

Cau89. Cho hinh chop S-ABCD ¢4 day ABCD 3 hinh thoi canh @, BAD =60"y3 SAvusng goc véi
mit phang (ABCD). Géc giita 2 mit phang (SBD)va (ABCD)bang 45" Goi M l1a didm déi
xung cua Cqua Bva N1a trung diém cia SC, Mat phang (MND) chia khdi chop S.ABCD
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thanh hai khéi da dién, trong d6 khéi da dién chira dinh S c6 thé tich V;, khi da dién con lai ¢6

thé tich ¥, (tham khao hinh vé& bén). Tinh ti s6

4N
v,
T8

Goi O=ACABD
Khi d6 goc gitta 2 mat phing (SBD)va (ABCD)bing 45° < SOA = 45°

a3 5

Ta cb: aBAD déu= AO——:>SA A0 =2

Thé tich khéi chép S.4BCD bang: V —% SA2S, pp =

. d(N;(ABCD
Ta co: N la trung diem SC nén ( ( )) = NC :l
d(S;(4BCD)) SC 2

Thé tich khdi chép N.MCD bang thé tich khdi chép N.ABCDbang:V'= %V = %

d(K;(ABCD
Taco K la trong tam tam giac SMC :E:lezﬁ:l
SB 3 " d(S:(4BCD)) SB 3

2 3
Thé tich khéi chop KMIB bing: V"'=2. 154, a3 aV3 @
33 9 2 8 48
3 3 3 3 3 3
Khids: V, =ypyr=2 L 20 oy _y_y & 2@ _Ta
g 48 48 4 48 48
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7a°
Vay ﬂ: 483 :Z.
v, sa s
48

Céu 90. Cho hinh chop déu S.ABCD c6 canh day bang 2a, mit bén tao véi mat day mot goc 60°. Goi
M 1a trung diém ciia SA., thé tich ctia khdi chop M.ABC bang

3 3 3 3
A. 2“‘/5. B.4“‘/§. c.‘“/g. D.‘“/g.
3 3 =3 6
Loi giai
Chon C

Goi O=ACNBD; H latrung diém CD
Vi S.ABCD 14 hinh chép déu nén SO L (ABCD)

Géc giita (SCD)va (ABCD) bing 60°suy ra SHO = 60°,
SO =OH.tan SHO = a3

1 1 1 2a°\3
Ve =550 e 25.3\/5.5.4a2 ==

Vawse MA_1_, 1, 243
V SA 2 M.4BC 2 S.ABC 3 :

S.4BC

Cau91. Cho t dién S.4ABCco thé tich V. Goi H,M,N,Plan luot 1a trung diém cioa cac canh
SA4, AB, BC,CA . Thé tich khdi chép H.MNPtinh theo V 1a

ALy B. 1. c iy .3y,
12 16 =3 8
Loi giai
)
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Cau 92.

Cau 93.

.S 1 V. 1 1 , 1
Taco M = — — SMWP —_ o Vs e = ZVSAABC .Dodo Ve = gVSABC .

S AABC 4 I/S.ABC 4

Cho hinh chép S.ABCc6 V; ., =6a’. Goi M, N, Qlan luot 1a cac diém trén cac canh SA,
SB, SCsao cho SM =MA, SN = NB, SO =20QC . Thé tich khbi chép S.MNQ1a

3
A. @ B. 24°. C. 3d°. D. %
Loi gidai
S
N
0
A C
B
3 Al SM 1
M nam trén cac canh SA4sao cho SM = MA = K7 = 5
N A SN 1
N nam trén cac canh SBsao cho SN=NB = —=—.
SB 2
N A SO 2
QOnam trén cac canh SC sao cho SQ =20C = o = 3
v
Khide: sve 112 1
Vewe 223 6
= VS.MNQ = gVS.ABC = 8-6" =a.

Cho hinh chop S.ABCD c6 day ABCD1a hinh binh hanh. Goi M, N lan luot 14 trung diém cia

cac canh S4,SD . Mit phing () chtra MN cit céc canh SB,SC lan luot tai O, P. Dit ‘;—i =x,

V 12 thé tich cia khéi chop S.MNPQ, V 1a thé tich cta khéi chop S.ABCD . Tim xdé ¥, = %V

_—1+\/ﬂ

4

A x B.xz%. C.x=42. D. x=

N | —

Loi giai
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Theo gia thiét ta c6 MN la duong trung binh ciia tam giac SAD = MN // AD.
ABCD 1a hinh binh hanh nén 4D // BC = MN // BC.

MNPQO)N(SBC)=P
Co ( Q) ( ) Q:PQ //BC:S_P:&:)C
MN // BC SC SB
Tu gidc ABCD1a hinh binh hanhnén S, ,,. =S, =%SABCD = Vs e =Vsacs = %VS'ABCD.

Taco Ysae _SM SN SP _x _ Vi _X M:Sﬂ.g_&:’ijﬂz X
VSADC SA SD SC 4 VS.ABCD 8 VSACB SA SC SB 2 I/tS’.ABCD 4
Do d6 5 _ VS.MNP + VSMPQ _ £+£
14 4 8 4
2 2
X -1+
Theo gia thiét ta co x—+£=l<:>x—+£—l=0<:> X =1_—\/§.
4 8 2 4 8 2 4
Vi x> 0nén x= 21 FY33
4
Ciu 94. Cho khdi t diéen ABCD . Hai diém M, N lan luot di dong trén hai doan thang BC, BD sao cho
2%+% =6. Goi V,,V, lan luot 1a thé tich cta cac khéi tir dién 4BMN va ABCD . Tim gia

Y £
tri nho nhat cia —L.
2

A
36

I
NN )
@)
O |
=
O\.Iv—‘
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BC _ BD. 12

9
bit x=——;y=—;(x,y>0)=>2x+y=6=6>22xy > xp<—=> —>=
’ BM 4 BN ( y>0) 4 e 2 xy 9

JA(A(BMN)) S grg gy 12 - )
T = .——=—2>=_Vay gia tri nho nhat cia —*-1a: —
gd(A’BCD)‘SABCD BC BD Xy 9 V2
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6. KHOI LANG TRU - MUC 3

Cau 95. Cho lang tru ABC.AB'C"¢4 thé tich 1a V. Goi M 1a diém thudc canh CC'ga0 cho CM =3C'M
. Thé tich ctia khéi chop M -ABC theo V 1a:

AL B. . c. L. p.~.
= 4 12 6
Loi giai

B
Céch 1: Thé tich cta khéi chop M.ABC la:
1
~d|\M;(A4ABC)).S
Vi asc _3 ( ( )) e
Viscamc d(C';(ABC))'SABC
_1 d(Mi(4BC)) 1 mC 131
3d(C5(4BC)) 3 C'C 34 4
1 14
= Viase = ZVABCAA'B‘C' = Z
Céach 2: Ap dung cong thirc ti s6 thé tich.
VCAABM leM:l'izl:VMABC:lV'
Vigcoase 3CC' 34 4 ‘ 4

Cau 96. Cho hinh lang tru tam giac déu ABC.A'B'C’co tt ca cac canh béng a.Goi M, N lan lugt la
trung diém cia cac canh 4B va B'C’. Mit phang (A’MN ) cit canh BCtai P . Tinh thé tich

khdi da dién MBP.A'B'N .
3 3 3 3
A. Vzﬁa . B. T+3a . C. 7\3a . D. T3a .
32 = 96 48 32

Loi giai

Chon B
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Cau 97.

S
Goi S 1a giao diém cua cac duong 4'M ; NPva BB'.Co M ; B; P lan luot 1a trung diém cua
cac canh S4'; SB'va SN .

2
X 3

Vi AABC déu canh anén S, = # .

v SB SM SP 111 1 1 7
ﬁ = Egﬁ = 555 = g = Vspur = gVS.A’B’N = Vispasy = gVSAA'B'N (D).
Vi Bla trung diém cia SB'nén V v =2V, sy Vi N1a trung diém cia B'C'nén

1 11, 1 @B a3\ a3

Vs = EVBAA’B’C' = E'E'BB Sipe = g'a' 4 = 7 = Vsupn = T 2).

N , 7 7 @\3_ T3
T (1) va (2) ta ¢d Vygp gy :g SABN = S 12 = 9

Cho hinh lang tru ding ABC.A'B'C’¢6 diém Ova G lan luot 1 tAm ctia mit bén ABB'A'va
trong tdm ctia AABC . Biét V5 4w =270 cm® . Thé tich ciia khdi chop AOGB bang
A. 15cm’. B.30cm’. C.45cm’. D.15cm’.

Loi giai
A C
B?
O D
Ao SRS ae C
//Gu ‘ M
N
Goi M la trung diém cua BC.
Ta co:
V AO AG 1 1
® VAOGB ZAB'.AM :E :VAOGBZE'VAB'MB (D

AB'MB

D S,y = %.d (B',BC).BM = %.d (B',BC).BC = %.SB.C.CB
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1 /
L d(4,(BBM)) Sy .
= Vipus = Z'VAB'C'CB ()

= VAB’MB — 3 -
V o 1 [(Pall 4
AB'C'CB 5,d(A,(B CCB))-SB’C’CB
2
@ VAB’C’CB :EVABCAA'B'C' (3)
1 L 270215 em’.

2 14
- Vapcasc =75V apcasc T
3 18

N

Tir (1), (2) va (3), suy ra ¥, o, = %

Vay Ve =15 cm’.
Cho khéi lang tru ABC.A'B'C' ¢6 thé tich bing 30. Goi 014 tim ciia hinh binh hanh ABB'A’ va

Cau 98.
G 1a trong tAm tam giac A'B'C’. Thé tich tir dién COGB' bang:
7 15 5 10
A, —. B. —. C. —. D. —.
3 14 2 - 3
Loi giai
A =7 C
” = g /
\ > %
\ B s Ui
- 7
\ o7 7
\ Pid 7
N7 %
A ///
ok~ \ ///
\ \ ///
\ , /
\ \ ;7
\\ i
N/
Al = L — = /_, ________ C/
~ — \w//\ I
i /G -
B~
Goi 7 1a trung diém cia A'C’.
Ta co: Vyooc _ B ,G ) B,O . B,C 21l 1 Ve coc = lVB, ue (1)
Vi 1ac Bl BA BC 32 3 ’ 37
. , 1 1 1
Mat khac S, :Ed(I,AC)‘AC :Ed(A',AC)‘AC =S, uc :ESACC’A"
V. S 1 1
Mé B'.IAC — AIAC :_<:>V' :_V' i 2 .
Vi oer Sier 2 B = 5 P Bacca ( )
1 2
Vi acow =Vascawe Vi ase =Vipcase _EVABCA'B'C' =-.30=20 (3) .
10

Tur (1), (2), (3)suy ra =V goc =3
Cho hinh lang tru 4BC.4'B'C'. Goi M , N, P theo thu tu 1a trung diém céc canh CcC', BC va

Cau 99.
B'C', khi d6 ti s6 thé tich cua khdi chép 4'.MNP v6i ling tru

ABC.A'B'C' 1a
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AL B. L. c.l. p. L.
2 6 4 8
Loi giai
Chon B
A/ Cr/
M
A C
N
B
Ta co:
1 , 1 2
TV yane = ESAABC d (A ’(ABC)) = EVABC,A'B'C’ =V seen = EVABCA'B'C' .
1 , 11 , o 1
+ VA'AMNP = §SAMNP'd(A ’(MNP)) = g'ZSBB’C'C'd (A ,(BB C C)) = ZVACBB'C'C :
o 1 1 \ ’ ! ! !
(Vi: Sy =5SCC,PN = ZSBB'C'C va d(A',(MNP))=d (4 ,(BB'C'C))).
1
Suyra: V= EVABCAA’B’C’ :

Cau 100. Cho hinh hop chit nhat 4BCD.4'B'C'D' . Goi N 1 trung diém ctia B'c’, P dbi xtmg véi B qua
B'. Khi d6 mjt phing (P4C) chia khéi hop thanh hai phan. Tinh ti s6 thé tich phan lén va phan

bé.

AL B 17 c. 2 RN

3 =7 7 12
Loi gidi
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Cau 101.

P
A’ M,
o o AL B B r
D’ L E eV
fil_ - AAVINURINT—, 1 S B
D g

Goi M la trung diém cua A4'B'. Mit phang (ACM )chia khdi hop chir nhat thanh hai phan nhu
hinh v&. Goi thé tich khdi hop chir nhat ban dau 1a ¥ , phan chira diém B’ c6 thé tich ¥, va phan

con lai c6 thé tich V.

1
PB PC PA AB 2

Thé tich ctia khdi chop P.ACBIa V, .\ = lPB.SABC = é.Z.BB'%AB.BC = %V :
. Vounw PB' PN PM 1
Talai cd — = . . =—.
Vouws PB PC PA 8

1 7 7
gj ‘VP.ACB = gVPAACB = g

vay Lo W

VoVl gy Ty} 17
24

7

[ Uall =
Vasep.asc
24

Do do Vi =Vp sc5 =Vornw = (1_

W | —

Cho c4c sb thuc duong xva y théa man 4+9.3° 2 = (4+9"2'2}’ ).72y"‘2+2. Tim gi4 tri nho nhat

ctia biéu thie P = xt2y+18 .
X
A. P=9. B po3tV2
2
C. P=1+9/2. D. Ham s6 khong c6 gia tri nho nhat.

Loi giai
Chon A
Tir gia thiét ta dat r=x* -2y, teR.

Phuong trinh 4+9.3° % = (4 +97 ).72HZ+2 tré thanh
4+9.3f:(4+9f).4—?@4(7’—49)+9f 9.(Zj ~49(=0.
7 3

Nhan thiy =213 nghiém phuong trinh.
Ta ching minh =21 nghiém duy nhét cia phwong trinh.
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Cau 102.

Cau 103.

t
MXétt>2:7 >49va 9(%) > 49 nén vé trai phuong trinh luén dwong, nén phuong trinh vo
nghiém.

t
M Xét t<2: 7' <49va 9[%} <49 nén vé trai phuong trinh luén 4m, nén phuong trinh vo

nghiém.

x* =2 x+2y+18_x2+x+16

thay vao P =

Vay t=x"-2y=2y=
x x

:x+E+122,/x.E+1:9. Déubﬁng dat duoc khi x=£:>x=4.
x x x

Cho khdi lang try ABC.A'B'C". Goi E la trong tdm tam giac A'B'C'va F 1a trung diém BC.
Tinh ti s6 thé tich giitta khdi B'.EAF va khéi lang try ABC.A'B'C".
Al B. L. .1 D1
4 8 5 6
Loi giai

M la trung diém cia B’'C’ = S, =%SAA,MF .

d(B'.(AAMF))=d(B',(AEF)).

_2y
3

! V
ABF A'B'M

e

ABF ABM ~—
3

ABF . A'B'M *

VB’.AA'MF = VABF.A’B’M _VBCABF =

12 11 1

Suyra Vi pyr = 5 Ve awnr = E'E'VABFAA'B'M = E'E'VABCAA'B’C’ = EVABCAA’B’C' .
Vay Ve par _ l

VABCAA'B'C' 6
Cho lang tru ABC.AB'C' ¢4 thé tich 1a V. Goi M 1a diém thudc canh CC 'sao cho CM =3C'M
. Thé tich ctia khdi chop M -ABC theo V la:
AL B. L. c. L. p. L.

4 4 12 6
Loi giai
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A C

B
Céch 1: Thé tich cta khéi chop M.ABC la:

1
gd(M;(ABC)).SABC
Viscape  d (C VQ (ABC))'SABC
_1 dMs(4BC)) 1 mC 13
~3'd(Ch(4BC)) 3C'C 34
1 4

= Vyape = 4VABCABC_4

Céch 2: Ap dung cong thic ti s thé tich.
1CM 13 1 _ iV .

VM .ABC

1
"

Ve asu _ =V
- - M.ABC

3CC' 34 4

VA'B'C'AABC
Céu 104. Cho khdi lang try ABC.A'B'C". Goi E la trong tdm tam giac A'B'C'va F 1a trung diém BC.
Tinh ti s6 thé tich gitta khdi B'.EAF va khéi lang try ABC.A'B'C".

AL B. L. c.i. D1
4 8 5 6
Loi giai
Chon D

2 1
M la trung diém cua B’C’ = S, . ZESAA'MF‘

d(B',(AAMF))=d(B',(AEF)).
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Cau 105.

Cau 106.

2
Ve aane =Vage amn = Vi apr = Vise amm _EVABF,A’B’M = EVABFAA'B'M .
12 11 1

Suyra Vy gy = 5 Ve aonr = E'E'VABF.A'B'M = E'E'VABC.A'B’C’ = g Viscawe -
Vﬁy VB'.EAF — l

scape O
Cho hinh hop ABCD.A'B'C'D' . Ti s thé tich cua khéi tir dién ACB'D’ va thé tich cua khdi hop
ABCD.A'B'C'D' bing
A.E. B.l. C.l. Ql

3 6 2 3
Loi giai

B Cc

bat V = Viscp.amen -
, 1 1
Tacod Viewr =V =Viugo = Ve =Vause = Vege =V — 4-gV = EV .

VACB'D'

Va .
ay 3

Cho khdi hop ABCDA'B'C'D’c6 thé tich V. Cac diém M ,N,Pthéa man AM =2AC,
AN =34B', AP = 44D’ . Tinh thé tich khéi chop AMNP theo V .

A. 61 . B. 8V C.121. D. 41 .
Loi giai
Phéan tich:

[ Nhan dang bai todn: Pay 1a bai toan tinh thé tich khdi da dién thong qua ti sb thé tich.
(] Kién thtrc can nhd: Cho khdi chop S.ABC. Trén cac duong thang SA4,SB,SC lan luogt 13y ba
2 V 3 Uald / / /
diém A’,B’,C’ khac S . Ta co: M:%.SA.SC )
Vs se SA SB SC
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Cau 107.

Cau 108.

Il

Ve _ AM AN AP

Ta co: = . . =234=24 =V =24V, ... Mat khac:
VA.CB’D’ AC 4B 4D’ A.MNP A.CB'D <
1 V
VAACB’D/ = VABCDA’B’C’D’ - VA‘A’B’D’ - VAAB’BC - VAAD’DC - Vcc’B’D’ =V- 4-gV = ? = VAAMNP =38V
Cho khéi hop ABCDA'B'C'D’ ¢6 thé tich V. Lay diém M ddi xing voi Aqua C, diém N dbi

xing voi Aqua B, diém P thoa méan AP =kAD'. Tim k dé thé tich khéi chop AMNP bang
Vv

2
A.kzg. E.k::té. C.k:l. D.k::I:l.

8 8 2 2

Loi giai

14 AM AN AP

Taco: —AML ——— = — = =22 |k|=4|k| =V, \np =4K|V,cpr -
L CBD AC AB' AD' i
. 1 V
Ma: V, oy =Viseoawer —Viasr —Vasse =Viooe = Veesp =V — 4'gV = ?
4 |14 3

= Ve = §|k|V =V, o = 5 < |k| = g :

Cho khdi ling try tam gidc ABCA'B'C’co thé tich V. Piém M 1a trung diém ciia 4B . Mat
phing (C'B'M )chia khéi ling try thanh hai khéi da dién c6 thé tich 1a ¥, va ¥;, biét ¥, la khéi
chira diém 4. Tinh V,theo V.
A.szl. E.szi. c.szé. D.V2:1—7.
12 12 6 24
Loi gidi
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Do C'B'//(ABC)nén (C'B'M)cit AC tai diém N théa man MN//B'C' = N la trung diém

AC.

Dé thay 3 dudmg C'N,B'M, A'A ddng quy tai Sva V ., = %VS'A,B,C, =V, = %VS‘A/B,C, :

Goi A, S lan luot 1a chiéu cao va dién tich day ctua khéi ling tru ABCA'B'C’ , ta co:

1 1 2 7 5

Ve uwer :Ed(S;(A/B/c/»_S = 2hS =TV Ny V=V =V, =)

12 12

Céu 109. Cho khdi ling tru ABC.A'B'C’. Goi E, Flan lugt 1a trung diém ctia 44', CC'. Mit phing
(BEF ) chia khéi lang tru thanh hai phan. Ti sé thé tich ciia hai phan d6 1a

B. 1.

A D.z.
3

1
=

B

Goi V 1a thé tich khdi lang tru ABC.A'B'C"; ¥, 1a thé tich khdi chop B.AEFC ; V,1a thé tich khdi
da dién BB'EFC'A’; I1a trung diém cua canh BB'va hla chiéu cao cia khdi ling tru
ABC.A'B'C'.

Ta co: (EIF)//(ABC)nén d(B,(EIF)):%.

1 h 1 1 , 1 1 1
VBJEF =§~E~SAABC :gh'SAABC ZEV- Do do Vl = VABCAEIF _VBAEIF ZEV_EV ZEV .
Vo1
V,=V-V, =V—1V=2V. Vay 1=
3 3 v, 2
Cach 2.
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Cau 110.

Goi V 1a thé tich khdi lang tru ABC.A'B'C’; V;1a thé tich khdi chép B.AEFC , V14 thé tich khéi

da dién BB'EFC'A’
, 1 12 1 2
Taco V= EVBACC%’ = E-EVABCA'B'C' = EV suyra V, = EV :

vig Ll
v, 2

Cho khdi hop chit nhat ABCD.A'B'C'D’ ¢6 thé tich 1a 2110. Biét 4'M = MA, DN =3ND',
CP =2C'Pnhu hinh v&. Mt phing (MNP) chi khéi hop da cho thanh hai khéi da dién. Thé tich

khoi da dién nho hon bang
D '
A ,’:ﬁ--'"'““B,::f—, P
M"—’ LD _____________ C
A /’/ B
A 225 . 2275 c. B8
6 12 18
Loi giai
Cich 1
D' c'
A ‘j“N“-- ______ P
M\-ED\"H c
A /,»”

Goi H 14 giao diém ctia mit phang (MNP) véi BB'. Khi d6 ta c6
DN BH AM CP 1 1 5
+ = + =—+

2376

DD’ BB A4 CC
Khi d6 ta c6 L4zCnes =1(DAT+ BH AM CPIJ:lE_i.

ABCD.A'B'C'D' 4 DD BB AA CC 2 6 12
Vay thé tich ctia khdi nhé 1 Ve yppm = %,21 10= 52%_

Cach 2
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Cau 111.

Goi H la giao diém ctia mat phang (MNP) véi BB'. Khi do ta c6
DN BH AM CP 1 1 5 BH 7

+ = + =—+—=—,sUuyra —-=—.
DD' BB A4 CC' 2 3 6 BB 12
Goi E€C'C,F e A4,Ge BBsaocho D'N=CE=A'F =B'G.Goi V, la thé tich
khdi A'B'C'D'ABCD . Goi V la thé tich khdi A'B'C'D'MHPN . Goi V, 14 thé tich
khbi A'B'C'D'FGEN . Goi ¥, 1a thé tich khéi chép N.FMHG va Goi ¥, 14 thé tich

khdi chop N.EPHG . Taco V =V, +V, +V, .

Do D’NziD’D nén suy ra ¥, =%V0 .

v, =1SFGHM.AD ma Seomy _ FM +GH :lsuy raV, =lV0
3 S,y AA+BB 24 72

v, =1SGHPE.AB ma Scure = EP+GH :isuy ra v, =iV0
3 Syew CC+BB 24 7

Vay thé tich khoi can tinh 1a: ¥ = % V, = % :
Cho khbi lang try tam giac ABC.A'B'C'. Goi M 1a trung diém canh BB', N la diém thudc canh
AA'sao cho A4'=4AN . Mit phing (C'MN ) chia khdi lang try thanh 2 phan, phan chira diém

a

£ A s X \ TN OT N a . N ‘A \ A X
Aco thé tich V,, phan con lai co6 thé tich V. Ty so6 71 = zvm a,bla so ty nhién va phéan so6 5
2

t6i gian. Tong a + b bang
A. 8. B. 12. C. 10. D. 13.

Loi giai
Chen B
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Cau 112.

Cau 113.

9 %

8

Ta co:

VABC.NMC'_I[AN BM CC'}_l(l_Fl_F]j:l

ABC.A4'B'C'

=— + +
344" BB' CC'

7 s,

314 2 12°

= VABCNMC' = 12 VABC.A'B'C' = VNMC'A'B‘ = 12 ABC.A'B'C'*

LA

Vivcaw 5

=2=2 o avp=12.
b

I/Z VABCANMC' 7

Cho ling try ABC.A'B'C'cothétichla V. Goi M 1a diém trén canh CC'sao cho CM =3C'M
. Tinh thé tich cta khéi chép M .4BC.

B. i C. K D.

4 12

SN

Cho hinh lang try tam giac ABC.A'B'C’c6 thé tich 1a V va do dai canh bén A4’ = 6 don vi. Cho

diem 4

cho BB,

thudc canh A44'sao cho 44, =2. Cac diém B, C lan luot thudc canh BB', CC'sao

=x,CC =y, 6do x, ylacac s6 thuc dwong thoa man xy =12.Biét rang thé tich cta

. . 1 .
khoi da dién ABC.4,B,C,bang EV. Gié tri cta |x — y|bang

A. 3.

B. 4. C. 1. D. 0.
Loi giai
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Goi M, N lan lugt thudéc BB’ va CC'sao cho BM = CN = 2.Khi dé ta c6

1 x+y—-4 1 x+y—-4 2
v =V +V =—V+—V, ooy ==V+——-=V.
ABC.4,B,C, ABC. A MN AMNGC,B, 3 12 A'BCC'B 3 12 3

s . |-
Mat khéc theo gia thi€t ta 6 Ve 45 = EV nén suy ra

lppxty=42, 1, 1 x+y=42 1 =7, kthop véi xy=12.Taco
3 2 3 2 3 12 3 2

x=3__ |x=4 )
hodc .Do do |x—y|:1.
y=4 y=3
CAu 114. Cho mot hinh hop chir nhat 4CD.A'B'C'D' . Trén cac canh 44', BR', CC’lay lan luot 13y ba
diém y .y, zsaocho 4x =24'X . BY = B'Y » CZ =3C'Z - Mit phing ( XYZ)cat canh pp'&
tai diém 7. Khi d6 ti s6 thé tich cua khdi xyz7.4BCDvakhdi XyzT.4'B'C'D’ bang bao nhiéu?
! B. L. c . p. 7.

A, —. LS
24 17 7 24

Chen C .
5

B

Xét mat phang qua f7 va song song mit phing (ABCD) cit cac canh 44', BB'. CC', pp'lan
luottai 37, N, p, Q.Khido, hai mat phing (XYZT) ; (MNPQ) cung véi cdc mat bén cua hinh
hop chit nhat gidi han nhimg khdi da dién bang nhau va d6i xing nhau qua diém z7.

Khi do, Viwenxyzr = VA'B'C’D’MNPQ'

Voo .
Taco: (MNPQ)//(ABCD)nén —zcmnr _ ER Vigrasep _ HE
V EF VA'B'C'D'XYZT EH

A'B'C'D'ABCD
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Cau 115.

Cau 116.

Xét hinh thang 4'x7(C’c6 duong trunh binh gy nén EH = M - % EF
Do d6 HF :HEFhay ﬁ:l.
24 HF 17

Vipcpyyzr E

Viy - =—.
ay 7

VXYZTABCD
Cho hinh ling tru tam gidac ABC.A'B'C". Goi M , N lan luot 1a trung diém cua BB', CC'. Mt
phing (A’MN ) chia khi lang tru thanh hai phén, dat Vla thé tich cua phan da dién chira diém

B, V,la phﬁn con lai. Tinh ti sb 5

v,

AL_T B Ao c. b3 p. o>
v, 2 v, v, v, 2
Loi giai

Chon B
c B c
M N M
B C' B C'

A/
Ké MK // ABsuy ra KN // AC. Do M, N lan luot 1a trung diém cua BB', CC'khi d6 mat
phang (MKN )chia hinh lang try ABC.4'B'C'1am hai phan bang nhau.
Taco Vg ywe =Viscomw ¥ Vik.asce = 2Vamg amcr -

Mat khac Ve sz =V awe Vianx T Voawn V& Vi aoge =V =V asu

A o 1
nén V, =Vy jpe +Vy szne =2Vy ape s Vi =4y 4pe - Vay 7 =2.
2

Xét khdi lang try tam gidc ABC.A'B'C’. Mit phang di qua C' va cac trung diém ctua A4', BB'
chia khdi lang tru thanh hai phan c6 ti s6 thé tich bang

A.%. B.l. C. 1. D.l.
3 -2 3
Loi giai
Chon B

B’
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Cau 117.

Goi E, F lan luot 1a cac trung diém cia A4’ va BB’ khi d6 ta co:
1 12 1

V. ==V pmns ===V oo smer ==V inc oper
C' A'B'FE C'.A'B'BA 3 Vascasc ABC.A'B'C' *
2 23 3

2

=2y

Suyra Vee g ABC.A'B'C'*

Vay mit phiang (C’EF ) chia khdi lang try thanh hai phan c6 ti s6 thé tich bang % .

Cho khéi hop chit nhat ABCD.A'B'C'D’ ¢6 thé tich bang 2110 . Biét A'M = MA, DN =3ND',
CP =2C'Pnhu hinh v&. Mit phiing (MNP) chia khdi hop da cho thanh hai khéi da dién. Thé tich
khdi da dién nho hon bang

o
| N
4, gz P
MY
[ L}i— —————————————————————— T
A B
A 5275 B. 8440' C. 7385 D 5275
- 6 9 18 12
Loi giai
AI‘ Dr
v | a7 R
B JM : gy
F
ot LS i D
B¥ C

Goi Q1a giao diém ctia mét phang (MNP)véi BB'.

Gia st AM _ ,sz,DNZZ,BQ:t.Khidéx+y=z+t.
AA' cc’ DD’ BB’
VA’B’DCMQN _X+z+! VA’B’D’.MQN _X+z+t
Vs asp 3 Viwe ascp 6
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VC’B’D’.PQN _ytz+t N VC'B'D'.PQN _ytz+t
V 3 Ve aseo 6

C'B'D'.CBD

VABCDAA'D'C’B' 2

Vivro.upcs 1 (A'M C'P) _l(l N lj _i

VMNPQA'D'C'B' _ 1 (x+y)

= - 4+ a4
Viscoapey 2\ 44" CC' 2 2 3 12
5 5275
= VMNPQ.A’D’C'B’ = E-VABCD.A'D'C'B' = T .

Céu 118. Cho hinh hop ABCD.A'B'C'D’. Tinh ti s6 thé tich ctua khéi tir dién 4'C'BD va khéi hop

ABCD.A'B'C'D' .
1
AL B. L. c L. D. -.
3 6 2 4
Loi giai
A’ B’
1N
/ N
D’ - N
/o X
/ _t-
L -="
D C

. , 1 1 1 1
Go1 V' =V 50 smen > 8 CO Viewy =V =Vepes =Veuws —Veuwon =V % V % V % V= 5 V.

1

Vicsp = E Visep.amen -
Céu 119. Cho khbi ling try ABC.A'B'C'. Goi M 1a trung diém cta BB’ , Vla diém trén canh CC’ sao
cho CN =3NC'. Mit phang (AMN) chia khéi lang tru thanh hai phan cé thé tich ¥, va ¥,nhu

hinh v&. Tinh ti sd fl.
2

- o
Br .
|
——r e - = '
n v <
B'
A3 B i3 c.h_ % pL_T
v, 3 v, 2 v, 3 =%
Loi gidi
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I c
= e V-I
B “"“'h‘h'-_-___ -M—i
-H_:-‘i‘f'

Goi M'1a trung diém cua CC', ta co:
1 1

5
dtBCMM = EdtBCC’B’ ’ dtM’MN = ZdtBCMM = g dtBCC'B' = dtBMNC = g dtBCC’B’

1 ’ !
v, §ar(A,(BCB C")) digeny

L Kl
Viscwe gd(A,(BCBICI))'dtBCB’C'
1
—d(A;(A'B'C")).dt ;-
Viawc _3 ( ( )) e :l: Viscew :%: , zé'g:i‘
Viseawe d(A;(A'B'C,))'dlA’B’C’ 3 Vicape 3 Viseawe 83 12
|
Do Ve ywe =Vi+V, = —H=—.
ABC.A v, s
Cau 120.

Cho lang tru ABC.A'B'C".Trén cac canh AA', BB'lan luot léy cac diémE,F sao cho
AA' = kA'E, BB' = kB'F . Mit phang (C' EF) chia khdi tru d4 cho thanh hai khi da dién bao gom

khdi chép (C'.4'B'FE)cé thé tich ¥, va khdi da dién (ABCEFC') c6 thé tich V. Biét rang h_2

v, 17
,tim k

A k=4. B. k=3. C.k=1. D. k=2.

Loi giai
Chen B

B
+) Do khéi chop C'.4'B'FE va khéi chop C'.4'B'BA c6 chung dudng cao ha tir C' nén
VCCA'B'FE SA’B’FE 2‘S'A'B'E A,E

1
= = = ; = — (1)
VCCA'B'BA SA'B'BA 2SA'B'A A A k

+) Do khdi chop C'.ABC va khbi ling tru ABC.A'B'C' c6 chung dudng cao ha tir €’ va day la

Ve 1 Ve v 2
AABC nén C'.4BC == C'ABBA _ = (2)
ABC.4'B'C' 3 VABC.A'B'C' 3
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Tt (1) va (2) suy ra Yowpre 2, V2, V,= i.VABC e
ABC.4A'B'C' 3k V 3k 3k ‘

ABC.4'B'C’
2

Vl :_kV

Pt V=V, o Khido] 3 ,

V,=V—V,=V-=¥
3k

2
Méﬂz—néni.V=2(V—i.V)<:>i=%(l—i)<:>£=%<:>2k=6<:>k=3
v, 7 3k 7 3k 3k 7 3k Tk 7

Cau 121. Cho hinh hép ABCD.A'B'C'D’ thé tich 1a V. Tinh thé tich cua t dién ACB'D’ theo V.
AL B L c. p.~.
6 4 5 =3

Ta c6 ngay két qu sau Viewp =V _(VB'.ABC Veper Voo ¥ Vainsp )
, 1 1V 4
Luay Vs =Veson =Vouer =Viasp = 5 ABC.A'B'C' = 55 =Viewp =V _4'3 = ?
Cau 122. Cho khdi lang tru dimg, mit phang (P)di qua C'va cac trung diém cta A4', BB’ chia khéi
lang try ABC.A'B'C’thanh hai khéi da dién c6 ty s6 thé tich bang k véi k& <1.Tim k.
1 2 1

A, —. B. —. C. 1. D. —.
3 3 -2

Goi D, E, F lan luot 1a trung diém cua A4', BB', CC'va hla do dai chiéu cao cua khéi lang tru
ABC.A'B'C’'. Khi d6 ta c6
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h 1
Veper == Saper-= = _'SADEF'h =—Viscapc-
3 2 6 6 ’
s 1
Mat khac V,pcppr = E‘VABC.A’B’C"
S V +V —lV V. =V k_VC’DEB’A’ _l
uy ra Vepggy *Veper = 5V apcapc < Yepesa = 5V apcape < K= =7
2 3 Viscoes 2

7. KHOI CHOP - MUC 4

Céu 123. Cho hinh chép S-ABCD ¢ day ABCD [ hinh binh hanh. Goi M la trung diém cia 4, N la
diém trén doan SB sao cho SN =2NB )t phcfng (R) chita MN cit doan SD tai Ova cat doan

. . . V .
SCtai P. Tinh ti s6 SP dé thé tich khoi da dién =222 dqr gia tri lom nhat.
SC S.ABCD

C. —. D. 1.

A2 B. L.
5 3 4

A* *B
DétS—P—x0<x<1 Taco SM+S—P S—N SQ:>£=1+x—£=x—l(x>—
SC sS4 SC SB SD SD 2 3 6

Mait khac 4BCD la hinh binh hanh nén c6 V ;p =2V e =2V5 4cn
Vosne _ SM SN SP _ 1 . VSAMPQ SM SP SQ 1 ( 1)

= , _—

'S4 SB'SC 3 V,,, SA SCSD 2 6

VSAABC

Suy ra Vs avpo _ Vs e + Vs upo _ lx+lx(x—lJ _ lxz +lx '
Wsape Wsuer 6 4

S.ABCD
Xét f(x)=%x2+%xvéi %<x£1; f'(x)=1x+l=0c>x=—le£(l;l:|

Bang bién thién:

| =

-
2w
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Cau 124.

Cau 125.

3 4 Lo
Tu BBT ta co maxf(x) == Vay =" dat gi4 tri 16n nhat bang 3 khi 5P _ 1.
[1;1} 8 Vs apcp 8 SC

6

Cho khéi chép S.ABCD co day ABCD la hinh chit nhat. Mot mat phang thay d6i nhung lu6n
song song v&i day va cit cac canh bén S4,SB, SC,SD lan lugt taiM,N,P,Q. Goi M',N',P,Q'

1an luot 14 hinh chiéu vudng goc ciia M, N, P,Q1én mit phing (ABCD) . Tinh ti s6 % dé thé

tich khdi da dién MNPQ.M'N'P'Q’ dat gia tri 16n nhat.

AL B. 2. c 2. D. L.
3 4 -3 2
Dt M _pvsi ke [0:1].
SA4
Xét tam giac SABc6 MN//ABnén MN _SM _ k= MN =k.AB.
AB  S4
Xét tam giac SAD c6 MQ//ADnén MO _SM _ k= MQ=k.AD .
AD  SA4
Ké duong cao SH cua hinh chép. Xét tam giac SAH co:
MM/ISH nen MM _AM _SA-5M _\ SM_y = MM'=(1-k).SH .
SH  S4 SA S4

Ta co: Vipposvrg = MN.MOMM' = AB.ADSH k> (1-k).

Thé tich khéi chop khong d6i nén ¥, v dat gid tri 16n nhat khi &”.(1—k ) 16n nhét.
2(1-k).kk - }
Tacs k. (1-k) = 2U=F) 31[2 2’”’”") _4
2 2 3 27
Ding thirc xay ra khi va chi khi: 2(1-k) =k < k:%.Véy iﬂzé

Cho hinh chop S.ABCD cé day la hinh chit nhdt, AB = a, AD = 2a.Canh bén SAvuéng goc voi
dday va SA=3a.Piém P la trung diém ciia SC . Mot mét phang qua AP cat hai canh SB va SD

lan lwot tai M va N . Tinh ti s6 ‘;—A;khi thé tich ciia khoi chop S.AMPN dat gia tri nho nhat.
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Al B. c.-. Q.%.

1
3 3

Cach xac dinh mat phﬁng qua AP cit hai canh SB, SD nhu hinh v&. Goi O 1a giao diém cua hai
duong chéo hinh chir nhat 4BCD va I 1a giao diém APva MN .

Taco Vs jpep = %AS.AB.AD = %.3a.a.2a =2a’,

Ap dung cong thic ti s thé tich ta ¢6 Vsaue _ SASM.SP 1 SM .

Ve se SASBSC 2 SC

b

Vi SASNSP 1 SN

Ve ve SASDSC 2 SD

SM SN

Suy ra Voar = E'VSAABCD > Vsap = E'VS‘.ABCD . Khi do
SM SN
V.=V +V. + —
1 s.amp TV s anp ( SB SD] )
s
M I N
AN 5
B F
2

: ST
Ta co [ la trong tdm tam giac SAC nén — = 3

T B,Dlan luot ké cac duong thing song song voi MN cit SOtai E,F . Khi d6 hai tam giac
AOED = AOFB (g.c.g) suy ra OF = OF
SB SF SO+OF SD _SE _SO-0OFE

TacO —=—
SM ST SI SN SI SI
Tu do suy ra S—B+S—D 250 =3suy ra Sﬁ#g—NzL:i. Dau bang xiy ra khi
SM SN SI SB  SD Sl+S£ 3
SM SN
SM SN yviep =M _ 2
SB SD SB 3
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SM SN 4a> 2
+— —>—a—=—a Gi4 tri nho nhit cua Vbang ga khi Sﬂzg
SB  SD

VayV(
2 32 3 3 SB 3

Céu 126. Cho hinh chop S-ABCD ¢ day ABCD | hinh binh hanh. Goi M ld trung diém cia 4, N la
diém trén doan SB sao cho SN =2NB Mdtphcfng (R) chita MN cdt doan SD tqi Ova cat doan

. SP Vs o
SC tai P. Tinh ti s6 SC dé thé tich khoi da dién dat gid tri [om nhat.

S.ABCD
A.g. B.l. C.l. D. 1.
5 3 4
Loi gidi
Chon D
A B
it 58 = x 0<x<1.Taco L 52 SN | 50 &=l+x_3=x_l(x>lj.
SC S4  SC SB SD SD 2 3 6 6

Mit khac 4BCD la hinh binh hanh nén ¢6 V 0, =2V 45c = 2Vs acp

SM SN SP _ .VSMPQ_S_Mg&_lx(x_lj

1
=X =
Vs sse  SA SB SC 3 Vi,p SA SC SD 2 6
Vs, U s.MNPO. Vs snp VS<MPQ 1 1 ( 1] 1, 1

VS MNP _

Suyra ———=—0— 4 ——F=—x4+—X
2V, Ws,op 6 4

S.4BCD S.4BC

1 1 .1 1 1 1 (1
Xét f(x)==x"+—xv6i —<x<1; f(x)=—x+—=0=x=——¢g|—;1
/(%) 4 8 6 /(%) 2 8 4 (6 }
Bang bién thién:
1
X = 1
<]
S(x) +
; 3
y
Tu BBT ta c6 max f ( ) 3.V£1y _SMNPO at gia tri 16n nhat bang = 3 khi — SP =1.
(gl 8 S.4BCD 8 SC

Cau 127. Cho hinh chép §.4BCD c6 ddy 4BcCD la hinh vudng canh g, canh bén s4 vudng gbc vai day,
canh bén $B tao vdi day goc 45°. Goi B', D’l1a hinh chiéu cia 4 1an luot trén SB , SD . Mat
phing (48'D")cht sc tai C'. Tinh ti s6 thé tich ctia khéi chop SABCD va s.apcp.
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A B. —. D

1
"8 12

I
N =

L
3

Loi giai

3¢

Ta co: (SB,(ABCD))=@=45° = ASAB vudngcantai 4 = S4 = a .

Mit khac A S4B vudng can tai 4cod 4B’ 1a duong cao = B’ 1a trung diém S5 .
ASAD vudng can tai 4c6 4D’ 1a duong cao = D’ la trung diém Sp.

Ma SC* = 84> + AC? =3a* = 5C =3a.

Tacd: CD L AD; CD L §4 = CD 1 (SAD)=-CD 1 AD' .

(D LAD'; AD' 18D = 4p' 1 (SCD)= AD' 1 5C (1).

Chutng minh twong tu ta cling c0: 4B’ L SC (2).

Tu (1)va (2) = SC L (4B'C'D")= SC L AC’.

S4? 3
Xét tam giac vudng SA4C co AC1a dudng cao nén: S4° = SC.SC' = SC' = <C = %

bat v = VSAABCD .

- 4y 1 1
Khi do: Vs asc =Vs.apc = EVSAABCD = EV :
a3
Ve ... SB' SC' 1 1 1 1
Ta co: —48< = . =_. 3_— =>Vswer ="Vsape =7V
Viwe SB SC 2 af3 6 6 12
Vi irer SD' scC’ 1 1 L

= ==
Vs ipc SD SC 6
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Cau 128.

1 1
Vay Viwen _ Ve +Vsicn _ 12 ' EV _ 1
" Vsusen Vs ascp v 6

Cho khéi t& dién déu4scp. Goi M, Nl1an lugt I3 cic diém thoa man MA+MB=0va
NC +2ND :6.M£1t phing (« ) chira duong thing M N va song song véi 4 C chia khéi tr dién

ABCD thanh hai khéi da dién. Tinh ti sb thé tich cua khdi da dién chta dinh 4 va khéi da dién

con lai.
11

TR

11

D. —.
7

Goi V,la thé tich ctia khéi da dién chira dinh 4.

Gia st khoi tir dién déu 4BCD c6 thé tich bang V.

Vi (a)// AC = (a)n(ABC)=MP// AC (P BC).

(a)// AC = (a)n(ADC)=NQ// AC(Q € AD).

Khéi da dién chtra dinh 4 duoc chia thanh ba khéi t&r dien AMNQ , 4MNP, ACNP do viy

VA = VAMNQ + VAMNP + VACNP °

Xét tam gidc ACD , co QN//AC:QZC—N:E.
AD CD 3
‘. AM AQ 12 1 2 DN 121 1
12 c0 Vo =g Zyp e =33 ww =53 560 =33370 =50
AM 1 1S 11 1
Voo =——V Vi == 2LV, =—~V, =—V,.
AMNP AB ABNP 2 ABNP 2 SBCD 0 2 3 0 6 0
CN CP 21 1
ACNP — . 0__'_V0:_V0
CD CB 32 3
1 1 1 11
SuyraV,=|—+—+—|V, =—F
y 4 ( 6 ?J 07 g"o
11
—7
Vay 24— 1811 _u
O A
18
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Cau 129.

Cau 130.

Cho khdi chép S.ABC ¢c6 M e SA, N e SBsao cho MA=-2MS, NS=-2NB . Mit phang
(@) ¢i qua hai diém M , ¥ va song song véi 5C chia khéi chép thanh hai khéi da dién, c6 thé
4

tichla 1, Vvei V' <2 Tish 7, Ia
A S B. 4. c. 3. D. 2
5 9 4 5
Loi gidi
Chon D

Ta c6 mit phing (o )cét mat phang (S4C)theo giao tuyén MO/ SC(Q € AC) va cit mit
phing (SBC )theo giao tuyén NP //SC (P < BC ). Thiét dién tao boi mét phang (e ) v6i hinh
chop 1a hinh thang MNPQ.
Goi V=V peva §S=8, 5 -

QC 1 PC 2 12
Tacé: —— =—, — =—nén S =-29
AC 3 BC 3 APQC 373
7
Suy ra: Sp0 =5 =5, poc =§S_
1 11 7.7
Vi aneo :g'd(N’(ABC))'SABPQ =§.§d(S,(ABC)) §S :EV
Mit khic: 4 22 @Q4_2 S A
al ac: — = —,—_ . =—_ nen = —
‘ SA 3°CA 3 aig = g P aasc
1 12 4 8
Vy o =§.d(N,(SAc)).SAAMQ =§.§d(3,(SAc)).§SMSC >
A 4
Vay Vivasrg =Viv.asro + Vv.amo = EV = Vawroc = EV '
Suy ra Jsmroc _ 4
MNABPQ 5

Cho hinh chép S.4BCD c6 day 1a hinh binh hanh c6 thé tich1a  y'. Goi M , N, P, Qlan
luot 14 trong tim ciia cac tam giac SAB, SBC, SCD, sp4 . Goi 0 1a diém bat ki trén mat phang
ddy (4BCD). Biét thé tich khi chop O.MNPQ bing . Tinh ti b V7

A2 B. 27 C.%. p. 2.

-2 8 4
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Loi giai

Goi E, F, G, Klan luqtlétmngdiémcﬁa AB, BC, CD, DA.
\ X \ N , ., ~ SM SN 2
Vi M , Nlan luot 1a trong tAm céac tam gidc S4B, SBCnén —="—==_Suyra MN /| FE
SE  SF 3
(1) . Ching minh tuong tw ta c6 PO // KG (2).

Vi E,Flan luot 1a trung diém cia AB,BCnén FE J| AC (3). Ching minh tuong ty ta c6

KG JJ AC (4).
T (1), (2), (3), (4)suyra MN [/ PO . Suyra4diém M , N, P, Qddng phang.
Ta  co (MNPQ)//(ABCD); %ﬂ = d(S,(MNPQ)) =2.d((MNPQ),(ABCD))
=2.d(0,(MNPQ))
= VS.MNPQ = 2VO.MNPQ =27
V. ‘M
yosame SMSV S0 222 8 Ly em .
Veerk SE SF SK 3 3 3 27 ’ 27 &
y
g SV SPSO 222 8, 8,
Vsrek SF SG SK 333 27 ’ 27 7
8 8 8
= VSAMNQ + VSANPQ = EVSAEFK +EVSAFGK & VSAMNPQ = EVSAEFGK :
27 27
= Vs grox = _VS.MNPQ =—V (1) :
8 4
;BE.BF.sinzﬁsTF . .
Ta cO —AEEE — = Z = SAEBF = ZSAABC = gSABCD .

Sasc ;BA.BC.sin ABC

Ching minh tuong tu ta co S

AFCG — SAGDK = SAKAE = gSABCD :

.. 1
Khi do SEFGK = SABCD - (SAEBF + SAFCG + SAGDK + SAKAE) = SABCD - 4SAEBF = ESABCD :
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1
Voo d(S,(EFGK)).S ok |
Suy ra — =7 = — >V apep = 2V prex (2) .
swcn d(S,(ABCD)).S 50
Tir (1) va (2) suy1a ¥ 00 =2—27V hay %:2.
CONG THUC TiNH NHANH: Cho khdi chép §.4BCD c6 didy 4BCD 1a hinh binh hanh. Mt
phfmg cit cac canh S4,SB,SC, Splan luot tai M , N, P, QOsao cho ﬁ=x, ﬁ:y,
SM SN
sC SD
— =z, —=I.
SP SO
5
I|~|§'.|‘x
I|I . -.:‘:\"-._‘_
In'l \\_
A ~ P
| N hedGREEET
| § l’ ﬁﬁ“
[ feseiny —NEEN O ™
M -I': i—:-";‘r = N\ "
e \ G N
[ Bh N\ >c
L. O\
¥ D

VSAMNPQ o .x+y+Z+t

Khi do:
4xyzt

S.ABCD

Ap dung vao bai toan ta dwoe:

Vsweo _ 8 _ Vswwo _ 4

Vegroxk 27 Vs isep 27
Voarg 2 V' 27
VSMNPQ = 2VO.MNPQ = % :E = 7 = 7
S.4BCD

Céu 131. Cho hinh chép tir gidc du 5. 48CD . Goi ¢ 1a trung diém cia SC . Mt phang (P) qua 4c’
va vudng goc SC cat S8, Sp lan lugt tai B, D'. Goi V;, ¥,lan lugt 1a thé tich hai khdi chép

Y
S.AB'C'D'va S.ABCD . Tinh ti s0 71
2

N g U2 A p Vil
4.2 42 4 p 2ol
Loi giai
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Do S.4BCD la hinh chép tir gidc déu nén hinh chiéu ciia § 1én mit phang (ABCD) trung voi
tdm H cua hinh vuéng 4BCD .
Vi ¢ 14 trung diém ciia SC va H1a trung diém 4C nén 7 = AC'~ SH 13 trong tAm ASAC

2

Ta co:

BD L aC, 8D L s =BDL(SAC) = Bp 1 sc ma BDZ(P); (P)LSC=BD//(P).

Vi BD  (SBD) (SBD)~ (P)= B'D'va BD//(P)suyra BD//BD .
Mait khac:

(P)(SBD)=B'D, 1€ AC <(P), 1eSH<(SBD) = 1< 8'D’.
Do do:

SB' _SD' _SI _2

SB SD SH 3
Ta co:

72 VS.ABCD VS.ABCD 2VSABC 2VSACD 2 &4 SB SC 2 SA SC SD
1.21 1. 12 1
:—.1-—-—+—.1-—._:_
2 322 23 3
1
Vay —=7.
v, 3
CONG THU'C TiNH NHANH: Cho khdi chép §.4BCD c6 day 4BCD la hinh binh hanh. Mt
phang cét cac canh S4, SB, SC, splan lugt tai M , N, P, Osao cho -~ 54 _ . 3B =y,
SM_ " SN
sC SD
oz, —=t.
sp 7 SO
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VSAMNPQ _ x+y+Z+t

Ta co:
4xyzt

S.ABCD

S4 SD SC SB 3 3
v —t——t+—+t—— I+ +2+— 1
_sapcp _ SA SD" SC° SB” 2 2 _1
4SA SD SC SB 4_1;_2; 3

SA SD' SC' SB'

Ap dung vao bai toan ta c6

S

VS.ABCD

Ciu 132. Cho tir dién S4B C c6 G la trong tam tir dién, mat phang quay quanh 4 G cét cic canh SB ,SC

. . V.
lan luot tai M , N . Gia tri nho nhét cua ti s6 =22 13
S.ABC
AL B.2. c. Ll p. L.
9 8 3 2
Loi giai

Goi E, Flan luot 1a trung diém BC, s4 khi d6 trung diém G coa EF1a trong tam cua tir dién
SABC .Diém [ 1a giao diém cia 4G va SE . Qua [ dung dudng thang cit cac canh SB , SC
lan luot tai M , N . Suy ra (AMN )la mat phang quay quanh 4 G thoa man yéu cau bai toan.
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Cau 133.

Dung GK//SE, (K e S4)suy ra K la trung diém Fs .

KG _ AK _3 . KG 1 ST 2
> —="——="-Mi—=—= —==

SI AS 4 SE 2 S 3
Cach I1:

Dung 8P//MN , CO//MN | (P, Qe SE).

sm s1 SN _SI

Ta co: =—; .
SB sp SC SQ

Vs auy :ﬁ&ﬂzlﬂﬁAMfGM
SA SB 'SC

Ta co:
VSAABC

Ta co: BP//QC, E=PQONBCva EB = EC =ABEP=ACEQ = E la trung diém ctua PQ
= SP+50=2S8E (dung ca trong truong hop P=Q0=F).

SE ST e _ _(ﬂj _4

SP SO = (sp+so) SE* \SE) 9
4

s SP
Dau " = "xay ra khi va chi khi sp =SQ=5s£.Hay P=Q0=E < MN//BC.

Vay ti s6 nho nhit 1a g .

Cach 2:
Pat 250 =x; 5 = véi x> 0,y>0.
SM SN

Taco: ST =2SE =+(SB+5C) =% (x3M + ySN) =50 + L 5V .
3 3 3 3 3
y _

DoI,M,Nthénghéngnén§+ 1 x+y =3

Vs.auv _ S84 SM SN :LAM—GM 1
SA"SB SC  xy

Gty)
4

Déu " = " xay ra khi va chi khi x =y =% e MNJ/BC.

Ta co: > —.
I/S,ABC 9

Vay ti s6 nho nhét 14 g .

Cho ti dién ABCD , trén cac canh BC , BD , 4C lan lugt léy cac diém M , N, P sao cho

BC =3BM , BD :%BN, AC = 24P . Mit phang (MNP) chia khéi tir dién 4gCp thanh hai

; . . V.
phan c6 thé tich 1a V}, V,v6i V, < V,. Tinh ti s0 T=72.
1
AT=2 B.7-20. c.r-2. D.7-2.
13 19 21 15
Loi giai
Chon B
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Cau 134.

Goi Vyep =V, 1=MNnCD, Q=IPNADsuy ra QZADQ(W).

Thiét dién cia tir dién 4BCD duge cét boi mit phing (MNP) 1a ti gise MNOP .

Co BDziBN :Ezz; BC =3BM :>M—C=2 va AC =24P :Ezl;ﬂzl.
2 ND MB PA AC 2
Ap dung dinh li Menelaus trong cic tam gidc BCD va ACD ta co:
NB ID MC D D 1
———=1=2—=2=1 > —=—.
ND IC MB c c 4
\ A 4
valD pC 04 | 1,04 _ _04_, A0 _ 4%
IC P4 QD 40D oD AD 5
Ap dung bai toan ti s6 thé tich ciia hai khdi chop tam giac ta cé:
V ND
A =— = l:>VANCD :lV va Vg, :gV
Vigen BD 3 3 3
Vieo AN AP A 14 2 2 2 1. 2
e i e - 1 Y 7 ==V .SuyraV, ——V -V
Voer AN AC AD "2°5 5 S R Y NFODE 3T 5
Ly
5
Vaor CM CN CP_ 2 1 1 1 2
Vs CBONCA 3273 7 Teme m3lem =gl
CBNA
X X 1AL 1s. 1 2 19
Suy ra thé tich phan thir nhat 1a: vV, =V, o5 + Ve :§V+§V :EV'
Do d6 thé tich phan con lai la: ¥, =V -V, :i—gV .
W26
Vay T = —=—.
v, 19

Cho hinh chép tir gide déu S.ABCD c6 tit ca cac canh bang a, tim cta day 1a O. Goi M , N
tuong tng 1a trung diém cac canh S4, SC. Goi E 1a giao diém ctia SD va mit phang (BMN ) .
Tinh thé tich V cta khéi chop O.BMEN .

a2 a*\2 a2 a2

. B.V = . C.V= . D.V = .
18 24 12 - 36

Loi giai

A V=

Chon D
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Cach 1:

Trong mit phang (SAC) goi I =MN NSO . Trong mit phing (SBD) goi E=BINSD .
Khi d6 E =SDN(BMN).

Vi M, N lan luot 13 trung diém cua SA, SC nén MN 1a duong trung binh tam giac SAC .
Suy ra / 1a trung diém SO .

Ap dung dinh 1y Menelaus tam giac SOD véi ba diém thang hang B, I , E , ta co:

ES BD 10 ES ES 1
——— =l —21=l—=—.
ED BO IS ED ED 2

Tacd AC=~+AB*+BC? =av2 ,suyra AO = a\2/5.

Vi hinh chép S.4BCD 14 hinh chép déu nén SO L (A4BCD).

2 2

Tacd SO=~SA*> - A0* = az—(

Thé tich khdi OBMEN 13 V, 5,0 = Ve ey = Ve sy + Vs sy (Vi I 12 trung diém SO).

V. SB SM SN 1 | 111 a’\2
SBMN _ 7 T __Z = VSABMN ZZVSABAC ZZESOEABBC = .

Vepe SB SA SC 48
3
Vspuy SESM SN _ 1y 1y 1 lsolippc-¢ V2.
Vipie SD S84 SC 12 ‘ 12 =~ 12 3 2 144
N2 A2 a2
VSBMEN = VSABMN +VSAEMN = 48 + 144 = 36 .
a’\2
vay v, =432
y 0BMEN 36

Cich 2: Lam tric nghiém.
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SM 1 SB SN 1 SE
bit —=x=—; —=y=1; —=z= =t.
SA4 2 SB SC 2 SD
Diéu kién dé bon diém B, M , E, N dong phang la:
1 1 1
—t—=—+-2+2=1l+-t=—
X z y t t
Ta ¢ —SEMEN lxyzt(l+l+—+1}
S.BADC x y z U
=l.llll(2+1+2+3) Ly
42 23 6
1 11 11 a2 a2
Suyra VS4BMEN_6VSBADC EESOABBCZEE > a.a= 36
. a*\2
Ma VOBMEN = VSABMEN =57 -
36
R a’\2
Vay VOBMEN:?‘
Cach 3:

VOBMEN = VBOMN + VOMNE .

Lai o Voyne = Ve -

OM=ON=%;MN=a

Sr LDOE_DO_1 podgo se=Lsp.
SO SF 2 DE DB 2 3
_lll_jV 1 _lla\/za_z_cf’\/z
Vewp 322 12 7 5 127¥P 12737 2 "2 144 -
a3ﬁ+a3ﬁ_a3ﬁ

48 144 36

Vay VOBMEN = VBOMN + VOMNE =

Céu 135. Cho hinh chop S.4BCD c6 ddy ABCD 1a hinh binh hanh. Goi M , N lan luot 14 trung diém cia
cic canh AB, BC . Piém K thudc doan S4 . Biét mit phang (MNK )chia khéi chép S.ABCD

thanh hai phan, phan chira dinh § c6 thé tich bang % lan phan con lai. Tinh ti s6 ¢ = Kﬁ

At=r. B.r=>. C.r=1. D.1=2.
2 4 3 - 3

Loi giai
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Cau 136.

Trong mit phing (ABCD) , kéo dai MN cat DA, DC lan luottai F, E .

Trong mit phang (SAD), goi FK NSD =(Q . Trong mit phang (SCD) ,801 OENSC=P.
Suy ra thiét dién 1a ngii giac MNPQK va MN // AC // PK .

pit h=d(S,(4BCD))

K =KL 4(k.(4BCD))=d(P.(4BCD))=—— i
KS SA  t+1 t+1
Ta co: FA:BN:lAD:Q:&
2 FA
Ap dung dinh Iy Menelaus cho tam gidc S4D, suy ra
Q_Q,ﬁzlcg,&t:l:@:i:@=i:>d(Q,(ABCD))=ih
OD FA KS oD OD 3t SD 3t+1 3t+1
s L 1x 1 1 9
Mat khac: S;,,, = Syer = Spuy ZZSABC :§SABCD = Sper =§SABCD

Suy ra thé tich ctia khdi da dién khong chira dinh S 1a

1( 3¢t 9 t 1 t 1
V= VQDEF —Viar = Verey = 5( h—S S S)

3r+1 8 t+1'8 t+18

1 27 2,6
3 8(3r+1) 8(¢+1)) P

o2 % V
8(3t+1) 8(r+1))
Phan thé tich ctia khdi da dién khong chira dinh S bang % phan con lai suy ra thé tich cta khoi

. : 13 .
da dién khong chira dinh S bang 20 the tich khoi chop S.ABCD

27t 2t 13 2

20 3

:>8(3t+1) 8(r+1)

Cho tir dién SABC c6 trong tam la G . Mot mit phang qua G cat cac tia SA4, SB va SC theo thir
tutai A',B',C'. Dat A4 _ m,Si = n,£ = p . Dang thic nao sau day dung
SA SB SC
I 1 1 1 1 |
A —+—5+—=L B. —+—+—=4,
m- n p mn np pm
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g,l+l+l=4. D. m+n+p=4.
m n p
Loi giai
Chon C

Goi M ,Nlan luot 1a trung diém cac canh BC,S4, Ola trong tdm tam giac ABC . Khi do, ta co:
{G} =SONMN .

Xét tam gidc SAM co: §é=l(§ﬁ+S_M")=l lgﬂ+S7Vf =l(§2+2S_M)
2 2(2 4

va §5=lEZ+gS_]\Z=l(§Z+2S_AZ)=i§é:>&=E
3 3 3 3 SO 4

Ta co: Ve 54 SG SC m.g.p:VSA,GC, zgmnp.—VSAOC (1)
Viioe SA so"sc 4 4 n

y

" SAGB _

&.ﬁ.SB zm.g.n:VSA,GB, zémnp.@ (2)
Veos SA SO’ SB 4 4

V. SB' SG SC' 3 3 14

Ispeer 22 P B _ VSBGC = mnp. SBOC (3)
Voo SB SO SC 3P 4 m
Cong (1),(2),(3) vé theo vé ta dugc:

3 1 1 1
Vg = Z mnp (;'VSAOC + ;-VSAOB + ; VSBOC}
V.

SBOC ]
VSABC
1 SAOC 1 SAOB

L

m

1S,
n SABC p SABC ; Sz ]
4_{1 d(0;4C)

PN Vg =§mnp l VSAOC 1 VSAOB
V. 4 nVv

SABC SABC p

< mnp —%mnp{

1 d(0;4B)
= ) +—. +—.
3 | n d(B;AC) p d(C;4B) m d(4;BC)
1 1 1

&S —+—+—=4.
m n p

< |-
3=

Binh ludn: Néu lam tric nghiém, ta chon mp qua G va cit S4,SB,SC 1a mp (NBC ) ,ta c6 ngay

dap an: l+17LL=4.
m n p
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Céu 137. Cho khdi chop S.ABCD c6 day ABCD la tu giac 16i, tam gidc ABD déu canh a , tam giac BCD

. C_, BCD=120" S4 L (ABCD)_, SA=a
va s va

can tai . Mit phang (P) di qua 4 va vuong goc voi

SC 4t SB:5C:SD 13 1ot tai MNP | Tinh thé tich khéi chep S-AMNP

3 3 3 3
A.“\/g. B.zaﬁ. C.‘“B. D.“\B.
=0 21 14 12

Loi gidi

Gia thiét: ABCD can tai Cva BD = a; BCD = 120"
— BD* = BC? + CD* —2BC.CD.cos BCD
a3

=

< a*=3BC* < BC =

a\/_ a’ 2a\/§

= AABC vudng tai B cod AB=a,BC=T3:>AC=\/ABZ+BC2= a2+?= 3

Gia thiét: ABCD can va AABD déu.
= T giac ABCDcd AC L BD va AABC = AADC

1 1 2aJ§a a3

=S =—AC.BD =—. =
Ascp =5 27 3 3

1 1 az\/g a3x/§
= Vs apep = ESA-S =

ABCD = g.(l. 3 9 .

1 a3\/§

= VSAABC :VSAACD = EI/SABCD = F .

Gid thiét: (P) vudng goc v6i SC cat SB,SC,SD lan luot tai M,N,P.
BC 1 §4

Taco: (1)AM LSB | BC L AB

}:BCJ_AM
AM 1L SC

Mit khac ASAB vudng can tai § = M la trung diém SB="—=—.
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2a\/§

Mat khac ASAC vudng tai Aco SA=a,AC = 3

2 2
SC? = SA4* + AC? =7%:S—N— A3

sC sC* 7’

 Veuw SM SN 13 3 3 P AN RPN )

Taco: = =—r—=——=— SV, v =—"Vs pc =—. = .
Vi se SB SC 27 14 14 14 18 84

Veow SP SN 3 3 3 &3 a3
== = = Vsuey = Vsupe = T = :
Ve pe SD SC 14 14 147 18 84
vy ey =283 a3

S.AMNP S.APN S.AMN * 84 42 .

Cau 138. Cho t&r dién déu ABCD c6 canh béng 1. Goi M, N la hai diém thay ddi 1an luot thudc canh
BC, BD sao cho mit phing (AMN ) luén vudng géc véi mit phang (BCD) . Goi V,;V, lan luot

1a gia tri 16n nhat va gi4 tri nho nhét cua thé tich khéi tir dién ABMN . Tinh V, + V.

A 12 g, 1TV2 . 12 b V2

- 216 72 144 12
Loi giai

Chon A

A

Cach 1:
Goi 1,J, K 1an luot 1a trung diém cua cac doan thang BC,BD,CD . G la trong tim AABC .

Tirdién ABCD deu, G la tam tam gide d& BCD = AG L (BCD).
Tacé (AMN) L (BCD)= (AMN)> AG = G € MN .

bat BM =z,BN =y

1
—<Ilf, S]-
5 = Y

Taco AG =\AB? — BG* =

1 . 1 1
S = Sapen T Spen = EBM.BN.smB ZEBM.GI—FEBN.GJ
:>1:B.y.si1160O :lx.£+ly_£:>y: il .
2 2 6 276 3z —1
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Cau 139.

2 2
Thé tich tir dién ABMN 1a: V,, = %SABMN AG = %@ —— @ - % .
Xét ham sb f(:n):ﬂ. z” ,mel;
127301 |2
—0 (L
fv<$):3x2—2f:0:> x_2( )
(3x—1) x—g(N)
V2 . 2) 2
~¥ =m o= 1) =3 % =l =13
Vay vV, +V, :%.
Céach 2:

Goi I,J, K lan luot 1a trung diém cta cac doan thang BC, BD,CD . G la trong tim AABC .
Tt dién ABCD déu, G la tam tam giac @& BCD = AG L (BCD).
Ta co (AMN) 1 (BCD) = (AMN) S AG = G € MN .

s

AG =VJAB* — BG® =

voo—ls g,

ABMN 3 ABMN

D@ thay dién tich Tam giac BMN nho nhat khi va chi khi tam giac BMN déu, khi d6 MN / /CD

_BM:B_ngﬁBM:gBC:g.
BC BK 3 3 3
[2]2 V3 3
=9 == ===
ABMN 3 4 9
Dién tich tam gidc BMN 16n nhét khi va chikhi M = C hoic N = D
. 1, B
= ABMN,, _5 AABC _?‘
Khido:V =+4Gs ~— —- MO N3 N2
3 sBMN,. 338 24
volags 1Yo V2
3 aBMV,, 37379 27
1742
Vay V. +V, = —=.
TR T

Cho tir dién déu ABCD c6 canh bﬁng a.Goi M, N lan luot 1a trong tam cua cac tam giac ABD
, ABC va Ela diém ddi xtmg v6i B qua diém D . Mat phing (MNE ) chia khoi tir dién 4BCD
thanh hai khdi da dién, trong d6 khéi da dién chira dinh A c6 thé tich ¥ . Tinh ¥/ .
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3 3 3 3
A.“‘E. B.3‘“/§. C.3‘“/5. D.9‘“/5.
96 80 320 = 7320

Loi gidi
Chon D

a2

Thé tich khéi tir dién déu canh a la o
Goi P=MENAD; T =ME N AB . Trong mit phang (ABC)duong thing TN cit AC ,BC
lan luot tai O, F . Khi d6 mit phang (MNE ) chia khéi tir dién da cho phan chira dinh 4 1a to

dién ATPQ .
. 2 ED MI PA . PA
Goi [/ 1a trung diém BD. Xét AAID ta c6: —.——.——=1(dinh ly Menelaus)=> —=3.
EI MA PD PD
Tuong tu ta co: %=3
C
Xét AAIBta co: E.E.%zl @E:z
EB TA MI TA 3
I/ 3 3
Mt khéc ta co: 270 - AL AP AQ _3 33 _27_, =27 aN2 V294
AB AD AC 54 4 8 80 12 320

ABCD

Céu 140. Cho hinh chép t gidc S.4BCD day 1a hinh binh hanh c6 thé tich bang ¥ . Ly diém B', D' lan
luot 1a trung diém ciia canh SB va SD . Mit phang qua (4B'D") cit canh SC tai C'. Khi d6 thé

tich khdi chép S.4B'C'D’ bang

3
AL B. 2. c p. .
3 3 3 — 6
Loi giai
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Cau 141.

Goi O la giao diém ciia hai duong chéo AC va BDthi SONB'D' = H . Khi d6 H 1a trung diém
cia SOva C'=AH N SO.
Trong mit phang (SAC): Také (d)//AC va AC' cét (d)tai K . Khi d6 ap dung tinh ddng dang

. ., , OH 04 SK 1 SK SC'" 1 SC' 1
cuacactamgiactacd: —=—=1=>8K=04=> —=—; —=—=— —=—.
SH SK AC 2 AC cCC" 2 SC 3
X 1 V. Ve o SA SB" SD' 1 1 .
Vi Vs ip =V pen :E‘VSAABCD :5 nen ta co ﬁzg'g'E:ZC) Vs annr =§V va
Vs pen _SB'.SC"SD'_l‘SC' SC' v

= < gy = —— —
Vewp SB SC SD 4 SC = %" sc 8
1 SC"V_K(l SC'j

Suyra Ve prry =Vo ory + Ve oy ==V +——-—= P
y S.AB'C'D S.AB'D S.B'C'D 8 SC 8 8 SC

Luu y :C6 thé sir dung nhanh cong thiic ﬁ+£ = S—B+S—D
S4" SC'" SB" SD'

v
2

Cho hinh chép S.ABCD c6 didy ABCD 1a hinh binh hanh, M 13 trung diém cua 4D . Goi S'1a
giao cia SC v6i mit phang chita BM va song song v6i SA4 . Tinh ti s thé tich ctia hai khdi chop
S".BCDM vi S.ABCD .

A2 B. L. c.t. D.>.
3 2 4 4
Loi giai
Chon B

(SAC)N(S'BM)=S'G
(SAC) D S4,SA4//(S'BM) SC AC 3

/
~S'Glsa =5 €_6C_2
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. d(S',(ABCD) _S'C _

Do do: = —z.
d(S,(ABCD)) SC 3
i 1 11 1
Tacod S, =—d(M,AB).AB=—.—d(D,AB).AB=—S ;-
2 22 4
1 3
= Speom = Sasep _ZSABCD = Z ABCD -

A , 12
Do vay: Ve popy = d(S (ABCD).S 05 =5 d(S,(ABCD)).

SABCD

1 1 ,
= (S (ABCD)S ey =5 Vs sy = S22 =

VSAB CD 2

w|,_.

Céu 142. Cho hinh chép S.4ABCD c6 day 1a hinh binh hanh. Goi K 1a trung diém cta SC . Mit phang qua
AK cat cac canh SB, SDlan lugt tai M va N . Goi V,, V theo thir ty 1a thé tich khbi chop

S.AMKN va khoi chép S.ABCD . Gia tri nho nhét cua ti s0 ;lbéng

AL B. 2. c.l. D.>.
2 3 - 3 8
Loi giai
B
Data—SA 1, b= SB £=2,d=2,06a+c=3.
SA SM’ SK SN
, . V.oV b d
Ap dung cong thirc tinh nhanh ti 1¢ thé tich: — = sauy _ 4FOTCR ,Voia+c=b+d.
Vs isep 4abcd
) v 6 3 3 | P ) 3
Suyra: b+d =3.Khi do ;l=8bd=4bd24(b+dj2 =§,déubéngxéyrakh1b=d=—
2

|4 1 SB_SD 3
Vay gi4 tri nho nhit cua ti s6 —~bang — khi — =——=—=

Vv 3 SM SN 2’
Chirng minh bai toan:

Cho hinh chép S.4ABCD c6 day 1a hinh binh hanh. Cac diém 4', B', C', D' lan luot nam trén

SA SB SC SD
caccanh S4, SB, SC, SD.bat a=—,b=—,c=——,d=—.
SA4' SB' SC’ SD'
: Ve imeny
Chung minh rang:: —34E<P =a+b+c+dvé a+c=b+d.
Vs iscp 4abcd

Loi giai
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Ta c6: ABCD 1a hinh binh hanh nén: Sz, =28, 5p = Vs uscp = 2Vs unp -

Vi ypry  SA" SB" SD" 1 1 1
Khido: 248 =— — —=—— =V =V oy =——V, .
Veuwp SA SB SD abd ~ """ abd """ 2abd """
Ve _SB' SC" SD'_ 1 o, 1,
Viser SB "SC SD  bed SBCD = g SBCD T Sy TS ABCD -
1 1 a+c)V.
Suy ra: Vs ypen =Vs oz + Vs por = W'V&ABCD +w,VS'ABCD = (261)# (1) .
b+d)V,
Chirng minh twong tu nhu trén ta cling co: Vs pcp = (2)% (2).
abc

T (1)va (2)suyra: a+c=b+d.
(b+d)Vs4ABCD _ 2(b+d)Vs4ABCD _ (a+b+c+d)Vs4ABCD

Ve o, = =
S-ABCD 2abcd dabcd dabcd
V a+b+c+d

Véy S.AB'C'D" _
Vs iscn dabced

Céu 143. Cho hinh chép tam giac déu S.ABC. Goi G 1 trong tim tam giac ABC , biét gbc tao boi SG va
(SBC)bang 30°. Mat phang chira BC va vudng goc véi SA chia khdi chép da cho thanh hai

phan c6 thé tich V., V,trong d6 V;1a phan thé tich chira diém S . Ti s6 9 bang

2

C.é. D. 7.

1
"6 7
Loi giai

A. 6. B
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Goi M latrung diém BC, F = SAN(a), trong d6 (o )1a mat phing chita BC va vudng goc SA4
, H 1a hinh chiéu caa G1én SM . Taco: SA L (a), FM c(a)nén SA L FM .

Vi S.4BC1a hinh chép tam gidc déu nén SG la duong cao hinh chép tng véi day (ABC)va
ABC 1a tam giac déu.

Ta co:

e AM vira la dudng trung tuyén, vira la dudng cao trong tam giac déu nén AM 1 BC .

.SGJ_(ABC), BC<(4BC) o o | pe.

o AMNSG=G va AM,SG c(SAM).
Suyra BC L (SAM )= BC L GH (vi GH < (S4AM)).

GH 1 SM

O: GH L BC GH 1 (SBC

Do d6: SUABCM = ( ).
SM ,BC < (SBC)

SG (SBC) =5

= SH 1a hinh chiéu vudng géc ciia SG1én (SBC).
SH 1 (SBC)

Ta lai co: {

= (5G.(SBC)) =(SG. St ) = GSH =307,
Gia st canh ciia tam giac déu ABCla a.

Xét tam gide SGM vudng tai G, ta c6: SG = GM cot30° = %.\/— = %

2 2
Xét tam gidc SAG vudng tai G, ta cd: SA=+AG* +SG* = \/%JF% = a\éi )
a a3

SGAM 5 5 3a\7
S4 a21 14

Trong tam giac SAM ,ta co: MF =

6
2 2
Xét tam gidc AFM vudng tai F,tacd: FA=~AM* —FM* :\/(af] —(&if) = a\éi i
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a\21
F FA 1
SuyraS——l——zl— 7 =1—§=—.
SA oS4 a21 7 7
6
VSFBC SF

Ma ——~=—= 1 =
VSAABC SA 7

6 .
=V, = 7VSAABC Vi Vs ape =V ppe +Vise =Vi+ V)

Do do n = 1 .
Vv, 6
Ciu 144. Cho hinh chép tam giac S.4ABCc6 ddy ABC la tam giac déu canh a, S4=2a, SAvudng goc
v6i mit phing (ABC). Goi M va N lan luogt 14 hinh chiéu vudng goc cia 4 1én cac duong thang

SOV\/—

SB,SC . Tinh ——= véi ¥ la thé tich khdi chop A.BCNM .
a

A. 12. B. 10. C. 11. D.9.
Loi giai

1 1.1 3 &%

=—84.8 ;. =—2a.—.aa.—=
307 3T 26
Tam gidc SAB vudng tai A va c6 AM la dudong cao nén
M SA’ A 4a’ 4
SMSB=SA <> =SZ: ZS = 2“ o=
SB SB° SA"+AB° 4a +a 5
Tam giac SAC vudng tai 4 vacod AN la dudng cao nén

Thé tich khéi chép S.4ABCla V

.ABC

SN _SA&4  sA& 4dd 4
SC SC* SA+AC’ 4d+d> 5
Taco Vo _SM SN _4 4 _16 _ 16,

SB SC 5 5 25 S.AMNZE S.4BC
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16 9 9 43 343

Suyra V=V 00 =Vsasc =Vs.aw =Vs.anc _2_5 S.4BC = 2_5 S.4BC = 25 6 .

50

viy 50V3\/§ 9
a

Céu 145. Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh binh hanh. Goi M , N, K lan lugt 14 trung diém
ctia cac canh AB, BC, SA.Biét mat phang (MNK ) chia khdi chop S.4BCD thanh hai phan c6

thé tich 1a V,,V, (V; <V,) . Tinh ti s6 n

2

2 B L. c. L. D. .
71 67 13 - 23
Loi giai

Trong mit phang (ABCD) ,kéo dai MNciat DA, DClan luot tai F, E .
Trong mit phang (SAD), goi FK NSD = (. Trong mit phing (SCD) ,801 QENSC=P.
Suy ra thiét dién 1a ngii giac MNPOK va MN // AC // PK .

Pit h=d(S,(4BCD)) = d(K,(ABCD))=d(P,(ABCD)) =%h
Ta co: FA=BN=1AD:>Q=3.
2 FA

Ap dung dinh Iy Menelaus cho tam giac S4D, suy ra

Q'Q.ﬁzljgzle_Dzéjd(Q’(ABCD))zih
OD FA KS ob 3 SD 4 4

. ) 1 1 9
Mat khac: Sy, =Syer = Spuw ZZSABC :gSABCD = Sper =§SABCD

Suy ra thé tich ctia khdi da dién khong chira dinh S 1a

1{3.9 1,1 1.1
V= VQDEF _VKAMF _VPECN :g(zh-gS—Eh.gS—Eh.gSj
123 23
:E.E.h.SABCD :iVABCD = VZ
327V, 23
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Cau 146.

Cau 147.

Cho hinh chép tir gide déu S.4BCD , day ABCD la hinh vudng canh g, canh bén tao véi day goc
60°. Goi M la trung diém SC . Mit phang di qua AM va song song v6i BD, cit SBtai Eva
cit SD tai F . Tinh thé tich khdi chop S.AEMF.

3 3 3 3
“*/6. B.“\/g. C.“*/g. D.a\/g.
12 27 36 =18
Loi giai
Chon D

(SC.(4BCD)) = (SC,0C) = SCO = 60°.

Goi [ = SON AM = I'la trong tdm cua tam giac SAC .
 Vouwy _SM SE SI 122 2

Tacod = 5 e TV samm :§VS.ABC‘

Vi se SC SB'SO 233 9

\ \ R 2
Ma: Vs e = 2V 1m0 V& Vs uep = 2V ape D€D Vg i = §'VS.ABCD <1>
Trong ASOC : tan 60° = S0 < SO =0C.tan60° = &.

oC 2
1 3 3
Khi do Vs pcp = 3 =S 5cp SO0 = 3 a’. a\/— ? g/g.Thay vao (1) Vs aor = %-
Cho ti dién ABCD c6 thé tich ¥ véi M, Nlan luot 1a trung diém AB, CD . Goi V,, V, 1an lugt la
thé tich cila MNBC va MNDA . Tinh ti le —= i+ V
AL B L. c. L p. 2
2 3 3
Loi giai
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Vi M, Nlan luot 1a trung diém AB, CD nén ta co:
d(A4,(MCD))=d(B,(MCD));d(C,(NAB))=d(D,(NAB)), do do:
v v, V.
Viser =Vaser =73V =Viwse =Vems =Vo s = EUED = —
2° 2 4’
V 14
Vs =Viwao =Voama =Vesma = % = Z
V Vv
Vi+V, 474 1
“nhTh _4 4 _ 2
V V 2

Cau 148. Cho khi chép S.4BCD c6 ddy ABCD 1a hinh binh hanh va c6 thé tich ¥ =12. Goi M, N lan luot
trung diém S4, SB; P 14 diém thudc canh SC sao cho PS =2PC . Mit phang (MNP) cit canh SD
tai 0. Tinh thé tich kh6i chop S.MNPQ bang

N B. .. c. 2 12
18 - 3 3 25
Lai giai

Taco PQ//CD= DY S—P %

SD SC 3

Khi d6 ta co: VSM—NP:SﬂS_NS_P:ll
Ve SA SB SC 272
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Cau 149.

Cau 150.

Cho ti dién ABCDcb AB=3,AC =4, AD =6, BAC = 60°, CAD = 90°, BAD =120°. Thé tich
cuia khéi tr dién ABCD bang
A.M. B.ﬂ. C. 6\2. D. 616 .
8 4
Loi giai
Chon C
A
CI
B C

Lay cac diém C’', D'lan luot trén canh va AC, AD sao cho AB= AC'= AD'=3.
Ap dung dinh 1i Césin ta co:

BD" = AB* + AD" —2 AB.AD'cos BAD=9+9-2.9 -1 |=93=27 = BD' =343
2

Tam gidc BAC'la tam giac déu nén BC' =3, tam giac D'AC"vudng tai Anén C'D' = 2.
Xét tam gidc BD'C’'c6 BD'* = BC" +C'D'*, nén tam giac vudng tai C’.

Goi H 1a hinh chiéu vudng géc ctia A trén (BD'C'), vi AB=AC'= AD'nén HB=HC'=HD'.
Mit khéc, tam giac BD'C’ vudng tai C'nén H 1a trung diém ctua BD'.

2
Tacod, AH = ABZ—Bi = /9_%%:_

Thé tich khéi tr dién ABC'D' bang

1 131 \/—_9\/_

=S AH Sy = 22 33

VABC ‘D'

Ap dung cong thirc ti s6 thé tich ta co

Vige_ AC'.AD' 33 9 24
- =V, =2ty =62
14 ACAD 46 24 18P g 4D

ABCD
Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh. Goi M, N lan luot 1a trung diém cua

SA,SD. Mit phang (o) chira MN va cdt cdc canh SB,SC lan luot tai Q,P . Dit i—}ng x, Vla

thé tich khdi chop S.MNPQ, V 1a thé tich khdi chop S.ABCD . Tim xdé V, = %V.

I e SN CL B -3 bl
4 2
Loi giai
Chon B
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(a)>MN
‘ . . SP SO
Vi{ MN//(SBC) nén MN//PQ,doddé —="*=x
SC SB
() (SBC) = PO
, v SM SN SP 11 X X
Taco: M = — — — =— —x="=V,w»
Vew SASDSC 272 e =y
V 2 2
SMOP z—SM.&.gzl.x.x:x—j VsMQP X_'VS‘ABC
Vewe SA SBSC 277 g T lswmerTTys

= VS.MNPQ = Vl = VSMNP + VS.MPQ = 3 =

x+2x3 )V
Do do: V;:%V@% !

RO rang x >0nén x =

—1+\/§
—4 .

=5V<:>2x2+x—4=0<:>

Céu 151. Cho hinh chép S.4BCD.c6 ddy ABCD 14 hinh vudng canh bang a.Canh bén S4 = ava vudng
gbc v6i mit phang day. Goi M, N, P,Q lan luot 1a trung diém cac canh S4, SB, SC, SD.Thé tich

ctia khdi chop cut MNPQ.ABCD bing

3
7a° a

AL e
6 - 24

D. L.
4
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Cau 152.

Cau 153.

1
Tacd Vs pzep =§.a.a2 =L
Theo dinh ly ty 5O thé tich ta o :
Vs, SM SN SO 111 1 1 11 1 @ o
e = =TT T=-= VSAMNQ :_VSAABD =_'_VS.ABCD =T A Ao
Voo SA SB SD 222 8 8 82 16 3 48
. 1 11 1 & o
Tuong tu ta cod Vs vy ngS‘.BCD zg'EVSAABCD :E? :&-
3 3 3

Taco Vsywpg = Vsamg +Vswro = 4_8 * 48 24

3 3 3
a a Ta

—V .y 44 4
MNPQ.ABCD S.ABCD S.MNPQ 3 24 24
Cho khdi chop S.ABC. Goi M 1a diém trén canh SB, mit phing (P)diqua 4,M va song song

v6i BC chia khdi chop thanh hai phan c¢6 cing thé tich. Tim ty s6 % .

A N2-1. B. 1. C.%. D. 1++/2.
Loi gidi
Chon D
Do mit phing (P)song song voi BCnén mat phang (P)cét canh SCtai N va MN//BC.
bat &zx:ﬂzx (x>0).
SB SC

Vsamn _SM SN _ o

Ta co —=X
Vs upc SB SC
Nénycbt©M=l<:>x2=l<:>x=L.
s.4Bc 2 2 2
DOdéSMZLSBSMBZSB—SMZESB.
7 7
M 1
vay M __ 1 _
MB 2-1

Cho hinh chép S.4BCD c6 day ABCD 1 hinh binh hanh. Goi M, N lan luot 14 trung diém cua

cac canh SA4, SD . Mit phiang (a) chira MN cit cac canh SB,SC lan luot tai O, P . it % =x,V

2 Z. 2 L. 2 l
1a thé tich khoi chop S.MNQP,V la thé tich khoi chép S.ABCD . Tim xde V, = EV .

_—1+\/ﬂ _—1+\/§
. - 4 .

4

A. x B. x C. x=+2. D. x=

1

5
Loi giai

Chon B
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MN || AD || BC SP S
Ta c6 — ()~ (SBC) = PO MN =L =52 _
MN c(a) SC SB
Khi d6 5 _ VSAMNQP _ VSAMNQ + VSANQP l _ VSMNQ VSANQP
VSAABCD I/S.ABCD 2 2I/SAABD 2I/S.ABC
v, 4 _
SO | _SNOP <::>l.l.x+l.x.x=1<::>2x2 +x—4:0<:>x:1+—\/§(vi x>0)
VSAABD VS.ABC 2 2 4

Céu 154. Cho hinh chép déu S.4ABCD c6 d6 dai canh day bang a . Goi G la trong tim tam gidc SAC . Mit
phéng chua ABvadiqua G cit cac canh SC, SDlan luot tai M va N . Biét mit bén cua hinh
chop tao voi day mot goc bang 60°. Thé tich khdi chop S.4BMN bing

3£. 3£. C. a3£. D. 3a3£.

4 8 16 16
Loi giai

A. a B.a

Vi G 1a trong tim tam gidc SACnén AG cat SC tai trung diém M cia SC, twong tu BG cit
SD tai trung diém N cua SD .
Goi Ola tam ciia hinh vudng ABCDva I 1a trung diém ciia AB . Suy ra goc gifta mit bén (SA4B)
av'3

S

va mat ddy (ABCD)1a SIO = 60°. Do d6 SO = OI.tan 60° =

1 Z‘a\/g_ag’\/g

1
Suy ra VSABCD :ESABCD‘SOZEG 5 6 .
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< , .,V SA SB SM 1 1
Mat khac Vs jpcp =2V ipc - ta lai co ﬁ = S_AS_BE = E = Vs asn = E'VS\ABC .
Veuuw S4 SN SM 1 1 1 1
T T L e o T TS VSAAMN:_‘VSAACD‘
Vesen SA SD SC 2 2 4 4
R 3 3a°\3 a3
Vay Vs gy = Z Vs apco = Z 6 = 3

Ciu 155. Cho khéi chop S.ABCc6 SA=SB=SC=ava ASB=BSC = CSA=30°Mit phing (a)qua 4

va cit hai canh SB, SCtai B, C'sao cho chu vi tam gidc AB'C'nho nhét. Tinh k = Vsawe )

S.ABC
A k=2-2. B. k=4-23. c.k:i. D. k=2(2-+2).

Loi giai

S
AN
C' A !
C
‘ )
A
B

Cit hinh chop theo canh S4 ri trai cac mit bén ra ta duge hinh nhu hinh vé (A" 1a diém sao cho

B

khi gap lai thanh hinh chop thi tring véi 4).
Khi d6 chu vi tam giac AB'C'bang AB'+ B'C'+C'Anhonhatkhi 4, B', C', A'thiang hang hay
AB'+B'C'+C'A= AA".
Khi d6 tam giac SAA'c6 SAA'= ASB'+ B'SC'+ C'SA’ =90°nén vudng can tai Sva co SA=a,
SB'=SC', SAB' = 45°.
co — SA _ .SB @Sﬁz s.1n45 :\/g—l.
sin105° sin45° SA  sin105°

Vs iger SB' SC’
Do d6 k=-348¢ = 2% 2= (3 _1)(J3-1)=4-243.

V SB SC ( )(\/_ ) \/_

S.ABC

Céu 156. Cho tir dién ABCD. Goi B'va C'lan luot 13 trung diém ciia ABva AC . Khi d6 ti s6 thé tich
ctia khéi tir dién AB’C’D va khéi tir dién ABCD bang:

AL B. L c.t D. L
8 6 =4 2
Loi giai
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Cau 157.

A
B/
B D
(o}
Ta cé: Vigcon _ AB'.AC'.AD :l‘l_ 1
5D ABACAD 22 4
Cho hinh chép tr gidc déu S.4BCD cé canh day bang 2a . Mit bén cua hinh chodp tao voi mat

day mot goc 60°. Mit phang (P) chita ABva di qua trong tAm G cua tam giac SAC cat SC,
SD lan luot tai M va N . Thé tich khdi chop S.ABMN la

3 3 3
A-a\/g- B.a\/g- C.a\/g- D. @*3.
2 4 3
Loi gii
Chen A
S

Goi H 1a trung diém canh CDva O1a tdm hinh vuéng ABCD .
Ta cd S.ABCD la hinh chop tir gidc déu nén cac mit bén hop véi day cac goc bang nhau

Gi sit ((SCD),(4BCD)) = SHO = 60°

Tam giac SHO vuodng tai Ocd SO = OH .tan 60° = a3
1 4a°\3
Vs apep = _‘SABCD'SO = .
3 3
(P) N (SCD) =MN

Mt khac: | AB  (P),MN  (SCD) = MN //CD// AB

AB//CD
Ma G la trong tdm tam gidc SAC nén G cling la trong tdm tam giac SBD = M = SN = l
SC SD 2
. SM 1 1
Ta lai co M2 = SC = Vs = EVSABC = ZVSABCD

SABC
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Cau 158.

Cau 159.

Vo _ SM_ SN
V. SC 'SD

SACD

IV IV

SAMN —  Vsacp = 5V saBcp
4 8

11 3 a3

Khi do VSABMN = (Z"‘ g] VSABCD = gKS‘ABCD = 2

Cho khdi tir dién c6 thé tich ¥ . Goi V'1a thé tich khéi da dién c¢6 cac dinh 14 trung diém cac canh
’

Lo qia s e 4
cua khoi tir dién da cho. Tinh ti so 7

Lz B L-L c.L-2 pl-1
Vo3 Vo4 Vo8 -V 2
Loi giai

Goi khoi tir dién d3 cho 1a ABCD.
Goi E, F, G, H, I, Jlan luot la trung diém cia 4D, AB, AC, BC, CD, BD.
Khidotaco: V=V'+4V, .c.
1
Mit khac V, .. =§V.

Suy ra V=V'+1V:>K=l.
2 Vo2

Cho hinh chép S.4ABCD c6 day 14 hinh binh hanh va c6 thé tich 1a ¥ . Piém P 1a trung diém cia
SC , mt mat phfmg qua AP cit cac canh SD va SBlan luot tai M va N . Goi Vi1a thé tich khi

chop S.AMPN . Tim gi tri nho nhit cua %?

A B. g C.
3

o0 | W
=
W | —

l
Y
Loi giai
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Cau 160.

Détﬂzx,ﬂ:y,0<x,ysl.
SB SD
.54 SC SB SD 1
Vi—+—=—-+—nén 14+42=—4+—=1y
S4 SP SM SN Xy

Khi do 5: Vs.anp 4 S.AMP

1
Wsape  Wsape 2'8S4'SD’S

:l(x+y):l(x+ al j
4 4 3x-1

1
Vi x>0, y>0nén §<x<1

Xét ham s6 f(x)zi(x+3 o Jtrén G;IJ
x—

1 84 SM SP

_————t-———

2'SA" SB 'SC

Ta c6 f’(x):l(l—(?’;z]; f'(x):0<:>x:§.
x

Béng bién thién

Vay gié tri nho nhit cia %bﬁng 3"

SR R

Cho tir dién ABCDco thétich V', goi M, N, P, Qlan luot 1a trong tim tam giac 4BC, ACD
, ABDva BCD . Thé tich khdi tir dién MNPQ bang

A B. .
9 27

C.

ol

Loi gii

p. 2.
27

Goi E, F, I'lanluot 1a trung diém cac doan théng BC, CD, BD.

Taco tame Sy Sy

AEFI 9

AMNP — AEFI —
9

2
9

V.
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1 11 1 1 14
Vo = 3 d(Q.(MNP)).S,p = 3Ear (4,(MNP)).S,pp = gd (O.(MNP)).S,p = 3 Vowp = 3

Cau 161. Cho hinh chép S.ABCD c6 day la hinh vudng, canh bén S4 vudng goc voi day. Goi M, N la
trung diém cta S4, SB . Mit phang MNCD chia hinh chop da cho thanh hai phan. ti s6 thé tich
hai phan S.MNCDva MNABCD la

A.g. Eg C.i. D. 1.
4 5 5
Loi giai
, 1 .
Taco Vs ype =V 4cp = EVS.ABCD >
. SM SN SC 1 SM SD SC 1
va Vg yne = g : E R Vs apc = ZVS.ABC s Vs mep = EE : % Vs acp = E Vs.aco-
3
Suyra Vs ynvep =Vome ¥ Vsaen = ZVS.ABC = gVS.ABCD .
N .. 5
bong thot Vyep =Vs asep = Voamen = gVS.ABCD .

Vay ti s6 thé tich hai phan S.MNCDva MNABCD la %

Cau 162. Cho khéi chép S.ABCco M € SA, N e SBsao cho MA=-2MS , NS =-2NB . Mt phing («)

qua hai diém M , N va song song véi SC chia khdi chop thanh hai khdi da dién. Tinh ti s6 thé
tich cta hai khoi da dién d6 ( s6 bé chia s6 16n ).

A B. 2. c.2. p. 2
5 9 4 =5
Loi giai
Chon D
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Ciach 1: Ta c6 mit phiang (a) cat cac mat (SAC)theo giao tuyén MQ || SCva cat mit (SBC)
theo giao tuyén NP || SC. Thiét dién tao boi mit phing (e ) véi hinh chép 1a hinh thang MNPQ

Do VMNABPQ = VN.ABPQ + VN.AMQ 801 V=V peva §=S5, - taco:

1 11 12 7
Vy.asro =§-d(N,(ABC)).SABPQ = g.gd(S,(ABC))(S—— —SJ =V,

33 27
1 12 4 ]
Vi.amo =§.d(N,(SAC)) Sauwo =3 Ecz(B,(s/1c))_§sAASC =V
A 5
Vay VMNABPQ VNAABPQ + VN.AMQ = §V = VSMNPQC = §V .
Suy ra Vsunrge _4 .
MNABPQ 5
Cach 2:

Goi I = MN N AB ,Ap dung dinh Iy Me-ne-la-us cho tam giac S4B, ta cd
MS 14 NB q B 1

=>—=—.
]\4A 1B NS A 4

Ap dung dinh Iy Me-ne-la-us cho tam gidc AAMI , ta co BI 54 N1 =le NM =1.

BA SM NI NI

Tu’O’ngtu’ta C() ﬂ_l Vl MQ//SC AM AQ g
PQ AS

S AC 3
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. V IB IN ]P 111 1 15
Khido: 2 =—. — . —=—.—.— =—= AMQNBP:_'VIAMQ'
V[‘AMQ 4 IM 10 4 22 16 ’ 16

g Votao _ d(M;(4BC)) S, i d(M;(4BC)) M4 2 Swp _ Al AQ 428
Vowse d(S;(4BC)) Sy d(S:(4BC))  SA4 3 S, " AB AC 33 9
15 2 8 5
Suyra V0 ner = Egg SAABCZEVS‘ABC'
-,
Vay ti s6 thé tich can tim 13 59 :g.
9

Céu 163. Cho khdi chop S.ABCD c6 day ABCD1a hinh chit nhat. M6t mét phing thay ddi nhung luén
song song v&i ddy va cit cac canh bén S4,SB, SC,SD lan lugt tai M, N, P,Q. Goi M',N',P',Q'

lan luot 13 hinh chiéu vuong goc cua M, N, P,Qlén mat phéng (ABCD) . Tinh ti s6 % dé thé

tich khoi da dién MNPQ.M'N'P'Q’ dat gia tri 1on nhat.

AL B.>. c.2. p. L.
3 4 -3 2
Loi giai
X

:!D

it M _vsi ke [0:1].
SA4
Xét tam giac SAB c6 MN//ABnén MN _SM_ =k= MN =k.AB.
AB sS4
Xét tam giac SAD c6 MQ//ADnén MO _ i—ﬂj =k=>MQ=kAD.
Ké duong cao SH cua hinh chop. Xét tam giac SAH co:
MM'/ISH nen MM _AM _S4-5M _\ SM =1-k=MM'=(1-k).SH
SH  S4 SA4 SA

Ta ¢6: Vyppoavro = MN.MO.MM' = AB.AD.SH k> (1-k).
Thé tich khéi chop khong d6i nén ¥,y v dat gid tri 16n nhat khi &*.(1—4)1én nhat.
2(1-k).kk <l(2—2k+k+k]3 _4

Taco k*.(1-k)= < =—.
2 2 3 27
Ding thirc xay ra khi va chi khi: 2(1—k)=k©k=%.Véy i_ﬂ,j:%
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Cau 164. Cho hinh chop S.4B8CD day 1a hinh vuong canh a , c6 S4 = 24 va vudng goc voi mat day. Goi
M , Nlan luot 1a trong tam cua tam giac S4B , SCD Tinh thé tich khéi ta dién SMNC
2 2

A, —a’. B. —4°. C. L(13 . D. —4°.
- 27 13 13

+Goi P, Qlan luot 1a trung diém cua canh 4B, ¢D.
2 5

+Tacd Vs pep = %.SA.SABCD =34
+Vi M , Nlan luot 1a trong tAm tam gi4 SRR -
i , N lan luot 1a trong tam tam giac S4B, SCD Y T T
& & sP SO 3
V SM SN SC 4
+Taxét; SMC =— — —— =— & Ve ==Vspoc- (1)
Vipoc SP SO SC 9 ' 9 =
1
—.54.5
v apoC § 1
+Ta xét: —22< — :I’ = SAPQC :Z = Vs,pgc :%VS.ABCD' (2)
S.ABCD — SA 'SABCD ABCD
3
1 2,

+Tu (1) > (2) = VS.MNC = EI/SAABCD = Ea

Céu 165. Cho khdi chop tir giac déu s.4BCD . Goi M la diém dbi ximg ciia ¢ qua B, N 1a trung diém
canh sC . Mt phang (MDN )chia khdi chép 5.4BCD thanh hai khéi da dién. Ti s thé tich cia
khdi da dién chtra dinh § va khéi chép S.4BCD bang:
A2 B. > c. L.

7 12 — 12

Loi giai
Chen C

.o
7
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Cau 166.

Goi P = MN ~ SB . Tam gidc SMC c¢6 MN va SB 1a cic duong trung tuyén nén P 1a trong tam
cua tam giac SMC .
Goi OQ=MDNAB, do AD//BM , AD = BM nén tir gidc ADBM 1a hinh binh hanh suy ra O

1a trung diém cua MD .

Ta co:
MB MQ MP 112 5
v.. -y oy oy BT T | 7
BCDOPN M.CDN ~ ¥ Mm.BoP M.CDN MC MD MN M.CDN ( ) 3j M.CDN 6 M.CDN
1
—CD.CM
Ma v —p _Sue dN.(4BCD)) o pEPEMy
M .CDN N.MCD S voen d(S,(ABCD)) S.4BCD CD? 5 | 5.4BCD = 5 Vs aBCD
. 5
Do do: VBCDQPN = EVSAABCD .
7
= VSANPQD = VS,ABCD - VBCDQNP = EVS,ABCD :
Ao K 4R A s VSANPQD 7
Vay ti s0 the tich can tinh: ———=—.
sascp 12

Cho hinh chép 5.4BCD ¢6 M , Nla trung diém ciia 54, SB . Mét phang (MNCD) chia hinh

chop da cho thanh hai phan. Ti s thé tich khdi chop S.MNCD va khéi da dién MNABCD la:

A2 B.2. c.2. p. 2.
8 8 =5 3
Loi giai
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LY
"
A F o T
o *
\

o 3
Khi do: Vs sner =Vsawe Vs uen = gVSAABCD :

= Vinaseo = Vs.asco — Ve ner = gVSAABCD .

Véy VS.MNCD _ )
VMNABCD 5
Céu 167. Cho hinh chép tir gidc §.4BCD c6 day 1a hinh binh hanh. Goi M 1a trung diém canh S4, cac
diém E,Flan luot 1a diém doi xtmg cla 4 qua B va D . Mit phing (MEF) cit cac canh SB,SD
lan luot tai cac diém N, P. Tinh ti s6 thé tich ctia khdi da dién 4BCDMNP va S.AEF .

AL B.2. c L D.2.
2 3 -3 4
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Cau 168.

Ta cd ASAE; ASAF c6 N, P lan lugt 1a trong tdm vi nd giao diém cua hai dudng trung tuyén.

... SN SpP 2 . ,
Vivly —=——=—=vacd C € EF .
SB SD 3

Vosne _SM SN 12 1 11 1

Ta co V;AABC - S4 : SB = 55 = E = VS,MNC ZEVS.ABC = E‘EVS,ABCD = EVS.ABCD'
Vospe _SM SP 1 2 1 1 11

Tuong tu ta co o = SA4 E = 55 = g = Vsupe = EVS,ADC = E‘EVS,ABCD = EVS,ABCD :

, 1 1 1
Do do Vs sner = EVSAABCD +EVSAABCD = EVSAABCD .

2

nén V

Mt khac VABCDMNP = VSAABCD - VSAMNCP ABCDMNP — EV&ABCD (D).

Talaicé B, Dlan lugt la trung diém ctia AE, AF nén S, 0 =S, 50 VA Syne = Sarep -

Suy ra Sy =28 ipcp -

\ 1 N 1
Ma v = gd (S’(ABCD))'SAAEF nen Vs o = gd(S ’(ABCD))‘ZSAABCD =2V 4pcp (2).

V sscomve _ l

Tir (1) va (2) suy ra 3

S.AEF

(Quéc Hoe Hué Lan 1_2020 ) Cho khi chép tir giac déu S.4BCD c6 tit ca cac canh bang 1.

Goi M, N lan luot thudc cac canh BC, CDsao cho MN luén bang 1. Tim gia tri nhé nhat cta

thé tich khoi t&r dién SAMN .
N5 5

A —. B. —.
12 12

1+\/§

12

D —4_*/5.

= 24

C.

Loi gidi
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Goi 0=ACABD. Vi S.ABCDIa hinh chép déu nén SO L(ABCD)va
SO =~SA4* — 40? =g.

Taco: Vy,n = 3.SO.S

AAMN *

bat CM =x,(0<x<1).

Taco: BM =1—x; CN = MN* —CM? =\1=x*: DN =1—~/1-x*

1 1 ]
SAAMN:SABCD—SAABM—SAADN—SACMN=1—;1.(1—)6)—5.1.(1—\/l—xz)—E.x.\/l—xz
=%(x+\/l—x2—x\/l—x2).

Xét ham sd f(x)zé(x+\/l—x2 _x\/l—x2)3(0<x<l).

2 2 2
Co: f'(x):%(l_ ARy PR 2):\/1—36 +2x" —x—1
x

1-x° J1- NI
f(x)=0V1-x" +2x° —x-1=0 = V1-x* =-2x" +x+1
0<x<l1 0<x<l1 2
=S =S Sx=—0.
1—x2=(—2x2+x+1)2 2x(2x2—1)(x—1):0 2
Bang bién thién:
v 0 Q 1
2
f'(@) - 0 +
1 L
fie) 2 \ /
22 — 1
4
Do do, (S, ). = 2\6 dat duge khi x —72
, 1 1V2 2\2-1_4-\2
Ta co: (Vo ), =§SO.(SAAMN)min 34
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8. KHOI LANG TRU - MUC 4

Céu 169. ( Pé Thi Thir Trwong Chuyén KHTN_HN 2020 ) Cho khéi 1ap phuong ABCD.A'B'C'D'
canh 1. Goi M, N, P,L14n luot 14 tAm céc hinh vuéng ABB'A';A'B'C'D'; ADD'A'va CDD'C"
Goi Q1la trung diém ciia BL . Tinh thé tich khdi tr dién MNPQ (tham khéo hinh v&).

1 1 2 3
A, —. B. —. C.£. D.£.
24 16 27 27
B C
L g
A : —a< 2
Y
S v I
¥ "‘1\P 1
& _\_‘.: vy - T, RN
B G c’
-
N
A D
Loi gidi
B C
~.Q D
A I —;,"IT‘\

S gt

-

A - D’

Do ABCD.A'B'C'D'1a hinh lap phuong canh 1= 4'C =+/3 .
BL//MD'c(A4B'D")= BL//(AB'D')= d(Q,(MNP))=d(B,(4B'D"))=d(A,(4B'D"))

3 3

1

I%
IS

. 1
Tacod: AAB'D'déu = S, .., ==8, 0 =—.
AAB'D ( ) AMNP 4 AAB'D 4 2 8
1 1 \/_ \/_ 1
Vg snr = gSAMNP.d (0.(MNP)) = TRy Chon A.
Céu 170. ( Qudc Hoc Hué Lan 1_2020 ) Cho khdi chop tir giac déu S.4BCD co tat ca cac canh bang 1.
Goi M, Nlan luot thudc cac canh BC, CDsao cho MN ludén bﬁng 1. Tim gia tri nho nhét cua

thé tich khoi t&r dién SAMN .
A2 B Y3 o 152 42
12 12 12 = 24

Loi gidi
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Goi O=ACNBD. Vi S.ABCDIla hinh chép déu nén SOJ_(ABCD)Vé
SO =~SA* - A0? =g.

Taco: V= %.SO.SAAMN.

bat CM =x,(0<x<1).

Taco: BM =1—x; CN = MN* —CM? =\1-x*: DN =1—~/1-x?

1 1 ]
SAAMN:SABCD—SAABM—SAADN—SACMN=1—5.1.(1—x)—5.1.(1—\/l—xz)—E.x.\/l—xz
=%(x+\/l—x2—x\/l—x2).

Xét ham s6 f(x)z%(x+\/1_x2 _xJ1_x2),(0<x<1).

Co: f'(x)zl(l— LS j:m”xz‘x‘l
20 V1-# NI 21—
f’(x)=0<:> 1-x* 42X —x-1=0+1-x" ==2x" +x+1

0<x<l 0<x<l 2

<3{1—)&=(—2x2+x+1)2<:>{2x(2x2—1)(x—1)=0 2

Bang bién thién:

X 0 g 1

f(x) — 0 "

L
i 2 \ /
2v2 — 1

4

232 -1

Do do, (Syuw).. = 1 datduqckhix=%.

min
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1 1V2 242-1_4-V2

Ta co: (VSAMN)min ZESO‘(SAAMN )min 257 4 = 24

HINH KHONG GIAN:K12

Cau 171. ( Pé Thi Thir Truomg Chuyén KHTN_HN_2020 ) Cho khdi lap phuong ABCD.A'B'C'D'
canh 1. Goi M, N, P,Llan luot 13 tm cac hinh vuéng ABB'A';A'B'C'D'; ADD'A'va CDD'C"
. Goi Qla trung diém ctia BL . Tinh thé tich khéi tr dién MNPQ (tham khao hinh v&).

1 | - :
A —. B. —. C.£_ D.£_
24 6 = 5
% (o
L@
1 * = ’:_T\\ D
M, il f ]
e A 4,
RO
e
B \‘\‘lrr C'
-
N
A o
Loi gidi
Chon A
. C
~Q D
Aff —
:.‘-‘"-".":'" S gt
e
A - ’

Do ABCD.A'B'C'D'la hinh 1ap phuong canh 1 = A'C=3.
BL//MD'c(A4B'D")= BL//(AB'D')= d(Q,(MNP))=d(B,(4B'D"))=d(A,(4B'D"))

el
3 3
3 3

lS o

1
AMNP_Z AAB'D Z 9 8

1 1 V3 \/_ 1
Voump ZESAMNP‘d (Q’(MNP)):E ?_:ﬁj Chon A.

IS
IS

Tacod: AAB'D'déu = S, . = (

Cau 172. Cho hinh ling truy ABC.A'B'C’ ¢6 chiéu cao bang 6 va dién tich day bang 8. Goi M , N lan luot
la trung diém cua cac canh 4B, ACva P, Qlan luot thudc cic canh A'C’, A'B’'sao cho
AP A 3
= A9 _ == . Thé tich cta khdi da dién 16i ¢6 cac dinh 1a cac diém A, A', M, N, Pva Q
AC AB 4
béng

A. 18. B. 19. C. 27. D. 36.
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Chon B

+) Vi M, N lan luot 14 trung diém ctia canh AB, 4C = MN // BC .

AP A0 3
=—Q=—:QP//B'C'.

+) P, Qlan luot thudc cac canh A'C’, A'B’ sao cho
A'C'" A'B 4

+) Vi ABC.A'B'C'1a hinh lang tru nén BC // B'C'.

Do d6 MN // QP = 4 diém M , N, P, Q dong phang.

Taco (ABB'A')N(ACC'A")=AA', (ABB'A')(MNPQ)=MQ , (ACC'A')n(MNPQ) = NP
= 3 dudng thang 44", MQ, NP ddng quy hoic d6i mot song song.

Hon niva, vi AM // A'Qva AM =%AB <%AB :%A'B’ =A'Qnén AA cit MQ . Do d6 AA',
MQ, NP dbng quy tai S .

Visor SA SO SP~

1
4 sM_ SN am 4B

SA'T SO SPAQ 3 yp

Ma AM /| A'Q, AN // A'Pnén %

3
4

3
Suy ra, Vsawy _ 54 SM SN _ (%) _8
Vswor SA'" SO SP \3) 27
Goi V 1a thé tich ctia khdi da dién 16 c6 cac dinh 1a cac diém A, 4, M , N, P, O . Khi do:
8 19
V= VSAA’QP Vs v = VSAA’QP _E S.A4'0P = E VSAA’QP .

S.AMN = E VSAA’QP .

Goi H , K lan luot 14 hinh chiéu vuéng goc cua S 1én cac mat phing (AMN), (A'QP).
Do (AMN) // (A'QOP)nén S, H, K thang hang. Suy ra HK la chiéu cao cta lang try ABC.A'B'C’

Theo dau bai HK =6nén SK =3HK =18,
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1

. o SAA'QP ~ EA Q.AP.SIHA ~ A/Q A’P B 3 2_ 9 3 9
e 1 SUBAC \4) 16 Dmer =yt
AMBC EA'B'.A’C'.sin A
) . 9 9 1 19
Theo dau bai S,z =8nén S, pp =—Sype =7 .D0d0 Vs 4op == Sppop-SK =7.—.18=27.
16 2 3 32
) 19 19
Vay VZE VSA'QP =2—727=19

Bai todn trén c6 thé tong qudt hon nhw sau: Cho hinh lang try ABC.A'B'C’ ¢ thé tich bang V

.Goi M , N lan luot 14 trung diém ciia cac canh 4B, AC va P, Qlan luot thudc cac canh A'C’
AP A : , ‘

, A'B'sao cho i A’lg' =k (0<k <1). Tinh thé tich cia khdi da dién 15i c6 cac dinh la cic

diém 4, A, M, N, P, Otheo V .

Loi gidi:
Goi V' 1a thé tich cua khdi da dién 16i co cac dinh 1a cac diem 4, 4, M , N, P, Q.
Ta xét cac truong hop:
2
4k + 2k +1 ] v

1 '
+) Véi k< > giai twong ty nhu trén ta dugc cong thirc V' =( o

2
4 +2k+1j‘V

1 ’
+) Voi k > 5 giai tuong tu nhu trén ta dugc cong thuc V' :( T

4% + 2k +1

1 . ,
1) Vi k=1, déthdy 7' =L = cong thitc V' =
2 4 12

].V ding.

4k* + 2k +1
Vay: V'=(—].V

12

Cach khac:
+ Ta co hinh vé:
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+ Theo détaco: S, =S, 50 =Syrpe =8.

AM AN 1

1 2
+ Do Ezzzz :SIZSAAMN:(E) ‘SAABC:2'

AQ AP 3 3 9
+ Do ﬁ:ﬁzz :>Sz ISAAVPQ :(Zj 'SAA’B’C’ :E.
+ Hinh chép cut AMNA'QP ¢6 chiéu cao h va hai day 1a S, , S,nén thé tich ¥ dugc tinh boi cong
thire

h 6(, 9 [ 9
V:E(Sl +5, +,/S1.S2):§(2+5+ 25J =19.

Céu 173. Cho hinh hop chir nhat ABCD.A'B'C'D' . Trén céc canh A4’ , BB', CC'lan luot ldy cac diém

AM 4 BN 1 CP 3 > ,
=—, =—, == . Mat phang (Z\/[NP) cat canh DD'tai O . Goi
AA" 5 BB 2 CC' 4

M, N, Psaocho

A ; . V
V., V,1an luot 1a thé tich cua cac khdi da dién MNPOABCD va MNPQOA'B'C'D’. Khi d6 71

2

bing
A B. . c. 2 p. 2
- 9 31 9 31
Loi giai
A o

B

B
Lay O, O'lan luot 13 tam caa ABCDva A'B'C'D’ .

Goi I =00'"MP = NINDD'=Q.Vay DD'n(MNP)=Q.
_ AM BN CcpP .
bat =X =Y =zva —— =W
A4’ BB’ cc' DD’

Taco: MA+PC=NB+QD=20Inén x+z=y+w.

Mat khéac ta co VMNPQ'ABCD = Vascame * VACD'MPQ = l( V iscame + VACDAMPQ ]
. ABCD A'B'C'D' 2V ipe e 2\V ge e Vieoacn
4.3
:l(x+y+z+x+z+w) :l(2x+y+22+w) _Xtz 25_4:2'
2 3 3 6 2 40

31
Suy ra VMNPQ.ABCD = 4_0 Visep.awen
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Cau 174.

. 31 9
Lai ¢ Vipo ascn =Vasen amcn = Vinro ascp = Visep.awcn _E ABCD.A'BCD — %VABCDA'B'C’D’ .
31 9 V. 31
Vay khido V, ===V ,cp vzcn » Vo =—V ipep ancn » SUY Ta — = —.
: 1 ABCD.ABCD > V2 ABCD.A'B'C'D' »
40 40 Vv, 9

Cho lang try tam giac déu ABC.4'B'C 'canh day bang a, chiéu cao bang 2a. Mt phing (P) qua
B'va vudng goc v6i A'C chia lang tru thanh hai khéi. Biét thé tich cua hai khéi 1a V1 va 72 véi

V. <V,.Tisb gbﬁng:

2

Al Bl el n.l
47 23 11 7
Loi giai
A" B’
H 5 / A’ i o
E C’ 4 L'-\

LN

C A c
Goi H 14 trung diém ctia A'C".
CB'HLAC
Ta co: :B'HJ_(ACC'A'):B'HJ_A'C.
B'H 1 AA'

Trong mp(ACC'A'), ké HE L A'C,HENAA'=1 .
Vay mit phang (P) cat lang try 1a mat phang (B "HI ) .
AA'EH ddng dang A4'C'C.

a
A'E AC' . AHAC % a5
:>—:—Z>A E= = = .
A'H A'C A'C a5 10
AA'IH déng dang AC'A'C .
a
IH A'H A'HAC 5'“‘/5 a5
:_:—j]H: = = .
A'C C'C c'C 2a 4
2
:>SA-1H=1A'E.IH=1 aVs . ays _a
2 2{ 10 4 16
X s - , 1 , 1 a\/§ a2 a3\/§
Thet1chkh01ch0pVleB,A,HIZE.B H.SA,HI:;—2 'E: vt
2 3
Thé tich khdi ling tru 18: ¥,y = 44'.S 0 = 2a.° f _4 2\/5 _

Thé tich phan con lai V, =V 0 jpe =V,
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96 96 v, 47°

_asﬁ_a3\/§_47a3\/§:>£_i
2

Cau 175. Cho lang try tam gidc déu 4BC.4'B'C'canh day bang a, chidu cao bang 2a. Mit phing (P) qua
B'va vudng goc voi A'C chia lang try thanh hai khoi. Biét thé tich ctia hai khoi 1a V1 va V2 véi

V. <V,.Tisb ;bﬁng:

2

A L B. L. c.L p. L.
47 23 11 7
Loi giai
A" B’
H 5 A V74 o
E C’ 1T
1
AR i <i=py
c A c

Goi H 14 trung diém ctia A'C".
B'H1 AC

Ta co: =B'H L(ACC'A")=B'H LA'C.
B'H 1 AA'

Trong mp(ACC'A"), ké HE L A'C,HENAA'=1 .

Vay mit phang (P) cét lang tru 1a mt phang (B'HI).

AA'EH ddng dang A4'C'C.

a
' ' , [P —.a
:—AE:—AC :A'E:AH'A ¢ _2 :a\/g.
A'H A'C A'C Cl\/g 10
AA'IH dong dang AC'A'C .
a
IH A'H A'H.A'C 5‘“‘5 a5
A'C c'C c'cC 2a 4
2
S, = A'EIH =1 al|fa¥s) o
2 2( 10 4 16
o K: 14 LY _a\/§ a a3\/§
Thé tich khoi chop V, =V, .. ZE-B H.S 372 16 96
2 3
Thé tich khéi lang try la: VABC‘AVBvcv=AA'-SABC=2“'af =a2\/§ '

Thé tich phan con lai V, =V 0 jpe =V,

_a3\/§_a3\/§_47a3\/§:>5_L

2 96 96 v, 47
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Céau 176. [TT-SGD-HA-TINH-19-20] Cho hinh 1ap phuong ABCD.A’B’C’D’ c6 thé tich V. Goi M 1a diém
thudc canh BB’ sao cho MB=2MB’. Mt phing (o) di qua M va vudng goc v6i AC’ cit cac canh
DD’, DC, BC lan luot tai N, P, Q. Goi ¥;1a thé tich cta khbi da dién CPQMNC’. Tinh ti s6 %

NS g 1L ] b 1
— 162 162 162 162

Céu 177. [TT-SGD-HA-TINH-19-20] Cho hinh lap phuong ABCD.A’B’C’D’ c6 thé tich V. Goi M 14 diém
thudc canh BB’ sao cho MB=2MB’. Mit phing (o) di qua M va vudng goc véi AC’ ¢t céc canh

DD',DC, BC lan lugt tai N,P,Q. Goi V;la thé tich ctia khbi da dién CPQMNC’ . Tinh ti sb %

35 11 33 13
A2 B. — c. > D. —
16 162 162 162
Loi gidi
1
B Q c
7 71
/) e,
/. / /
. | /
// : / /
/ ! /
A — D )
/ i / /
' / /
! ML’/ I,I
/ HERN s~/
/ ' T~
/ B! N A
F N A A c
// - AN
N
i
/
/
/
2
A’ D'

Goi a la canh cua hinh 1ap phuong, taco V =a’.
Vi (BDA') L AC'nén (a)//(BDA'"), do d6 tacé MQ//B'C; NP//CD".
Goi I 1a giao diém CC’, MQ, NP (3 duong thiang nay dong quy). Ta c6 ¥, =V, ,ne =V, cpp -

Mait khac V, ,ner =V ion =ld(M;(CDD'C')).S,C,N =la.l.a.ia =ga3
3 3727737 9
_1laaa_da
LR 379737373 162
2, @ 35 5 V35

Vay h=Vne Ve =54 16210 2 T 12

Céu 178. Cho khdi ling try ABC.A'B'C’' ¢6 thé tich bang 2020. Goi M , N lan luot 13 trung diém ctia A4’
: BB'va diém Pnam trén canh CC' sao cho PC =3PC". Thé tich cua khéi da dién 16i c6 cac
dinh 1a cac diém 4, B, C, M, N, P bang:

A 2020. B. 5353 . C. 2525 . D. 3535 .
3 3 3 - 3
Loi giai
Chon D

Gia st V =V e e = 2020
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Cau 179.

-
B
. 1 ' 4 2
Ta cd Ve pc :Ed(c ;(ABC))‘SAABC :E: Ve ass ZEV .
1
Laico Voane _ f’ ( ) e ( "‘( )) = PCIZE:VP'ABCZLV.
casc—d(C5(ABC)).S e d(C’;(4BC)) cC' 4 4
1
~.d(P;(ABB'A")).S
Taco II;P-ABNM :% ( ’( )) - .
cama (C:(A4BB'A")).S g0
Ma d(P;(ABBIA,)) zd(C;(ABB,A,))Vé S ssvu :%SABB'A’ .
Suy ra VP“‘MZLSVP‘ABNM :%V.
C'.ABBA
. 7 3535
Vay Viscame =Voasvuw +Vpasc = EV = 3

Cach 2: Dung cong thire gidi nhanh

2020(1 1 3) 3535
Ta co: Vsscane = l( A]M, + BN, + CPJ ABC.MNP — _(_+—+—] =—.
capc 3\ A4" BB CC 32 2 4 3
Cho lang try ABC.A'B'C' c6 day ABC1a tam giac déu canh a , goc giita canh bén véi mat phang

day bang 60°va A'cach déu 3 diém A, B, C. Goi M la trung diém cua AA ; N € BB'thoa
mén NB=4NB'va P e CC'sao cho PC=3PC'. Thé tich cta khdi da dién 15i c¢6 cac dinh 1a cac
diém 4, B, C, M, N, Pbiang:

3 3 3 3
A.a\/§' B.41a\/§' C.23a\/§' D.19a\/§_
4 =240 144 240
Loi gidi
Chon B
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A c

B

Goi V 1a thé tich cia khdi da dién co cac dinh 1a cac diém 4, B, C, M , N, P.
V, 1a thé tich cua khdi lang tru ABC.A'B'C'. Goi H la trong tAm cuia tam gidc ABC . Vi diém

A' cach déu cac diém A4, B, Cnén A'H L (A4BC).

Hon nita A4' \(ABC)= Anén (A4',(ABC))= A'AH = 60°.

Suy ra A'H = AH .tan 60° =~ tan 60° = a

NG
2 3
3 3
Dod6 V=S .. AH =1 B a3 (dvtt)
4 4
. 1 , V 2V
MaV, e ==Spc-AH == Ve scow = -
3 3 3
NB = 4 BB’
. [NB=4NB' T 5
Tu =
PC =3PC' 3 3

PC=>CC'=>BB
4 4

Suy ra Syepy = %(NB+PC)d(BB’,CC’) =%(%BB'+%BB’Jd(BB',CC’)

31 4 ! ’ 31
=058 d(BB',CC") =g Sacen-
= Vi pepy = 40 MBCCE :4_OVA’.BCC’B’ :%Vl
\ 1 1, 1 1 . . . '
Va Vi e = 5SABC-EA H= EVA’-ABC :ng (vi M 1a trung diém cua A4").
3
Vay thé tich cAn tim 1a V = Vis se +Vor seon = % g. 41;14(\)/5 (avto).

Cach 2: Dung cong thirc gidi nhanh
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M(z 4 z)_ 41a'\3-

+—+=|=
12 \2 5 4 240

Ta co: V iscvp zl(

ABC.A'B'C’ 3

AM N BN N CcP
AA" BB CC’

) =V ipenp =

Céu 180. Cho khdi ling try ABC.A'B'C'c6 thé tich V . Goi M 1a trung diém ctua A4’ ; N thudc canh BB’
sao cho NB=4NB'va Pthudc canh CC’ sao cho PC=3PC’ . Thé tich cta khdi da dién 13i ¢6
céc dinh 1a cac diém 4, B, C, M, N, Ptheo V bang:

A.EV. B.EV. gﬂV D.EV
180 8 60 7
Loi giai
A C
B
Céach 1. Ty lugn
Goi D, Elan luot 14 trung diém cua BB', CC'.
, 1
Ta o Vgoume =Vaiscupe +Var pery = E V+ Vi pep Vi row -
, , (11 , 3, 3
DN =DB — NB' = E—g BB ZEBB :>SPDN :2_0SBCC’B’
1 '’ 1 12514 3 3 3 2 1
=V, ppx =§d(M,(BCCB ))-Seon =§d(A,(BCCB )).%SBCCB, =%VAABCC,B, =%.§V =EV
, , (11 , 1 , 1
EP=FEC'-PC'= E—Z cC =ZCC :>SDEP :§SBCC’B’
1 e 1 R | 1 12 1
=V per =§d(M,(BCCB ))-Soer :Ed(A,(BCCB )).gsm, =§VA.BCC,B, :g.EV =EV
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Cau 181.

R 1 1 1 41
Vay VABCMNP :(E'FE'FEJV :@V .

Cach 2: Dung cong thire gidi nhanh

AM BN  CP _K(l 4 Ej—ﬂV
AA' BB CC' ABCMNE 3 60

Ta co: Viscome :l(

ABC.A'B'C’ 3

25 4

Cho hinh lang tru ABC.A'B'C'va M, N 1a hai diém 1an luot trén canh C4, CB sao cho MN song

song voi ABva %—Aj =k . Mat phang (MNB'A') chia khéi lang try ABC.A'B'C’thanh hai phan

c6 thé tich ¥, (phan chtra diém C) va ¥, sao cho % =2. Khi d6 gié trj cua k1a
2

—1+\/§ 1 1+\/§ \/§

A k= . B.k=—. C.k= . D. k=22
2 2 2 3

Loi giai
Chen A

B

+ Vi ba mit phang (MNB'A'),(ACC'4"),(BCC'B")d6i mét cit nhau theo ba giao tuyén phén biét
A'M,B'N,CC'va A'M,CC"khong song song nén A'M,B'N,CC’ ddng qui tai S .
, CM MN MN SM SN SC
Taco k= = = = =2 -7
CA AB A'B" SA SB' SC’
+ T dd Vs e = k3VSAA’B’C' =N =Vivcawce = (1 3 ) Vsage -

3CC’ 3(SC'-SC)

1. Viscawe Voo
+ Mit khac —48€4EC — =3(1—k) SV, e = AECABC

S.ABC SC’ sC’ 3(1—k)
Suyra V, = (1_k3) I;Aflcfz; _ (k2 +k+1??'VABCAA’B’C' |
Vay k= _1;\/5 ,
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