2.2 Khéi chép c6 mit bén vudng goc véi day]

Caul. (THPT-Thang-Long-Ha-Noi- 2019) Cho tir dién ABCD c6 cdc mdt ABC va BCD la céc tam gidc
déu canh bang 2; hai mat phang (ABD) va (ACD) vudng goc v6i nhau. Tinh ban kinh mat cau ngoai
tiép tir dién ABCD .

243 6
A. 242 B. /2. c.T\/_. D.g.
L& gidi
c
'
,, ‘ I“ —
N :
Al Lod o2 B
L 2
ot
I3\ -
2l D

Goi O latrung diém AD .

(ABD) L(ACD)
(ABD)(ACD)=AD = CO L (ABD)
CO L AD

ACOB vuéngcantai O va CB=2 suyra OB=0C = \/E .

OD =0A4=+AC*-0C* =2.

Vay O la tdm mat cau ngoai tiép t& dién ABCD va ban kinh bang \/5 .

Cau2. (THPT Nguyén Khuyén 2019) Hinh chép S.ABC c6 day ABC la tam giac déu canh bang 1, mat
bén SAB 1a tam giac déu va nam trong mit phang vudng goc v6i mat phang day. Tinh thé tich ctia khdi
cau ngoai tiép hinh chop S.4BC.

A.V=5‘/E” §.V=5‘/E” c.V=4\/§” p. V=%
18 54 27 3
Lo gidi

Chon B



Cau 3.

Goi M,G,H 1an luot la trung diém cla AB, trong tam AABC,ASAB .
Vi AABC,ASAB 13 haitam gidc déunén CM | AB;SM 1 AB.
(S4B) L (4BC)

Ma {(S4B)N(ABC)=AB =

M 1 (4BC)
CM L AB;SM 1 AB

{CM 1 (S4B)

Trong (SMC) tir G, H 1an luot ké cac duong thang song song véi SM , MC va cit nhau tai 1. Khidé [ 1a
tdm mat cau ngoai ti€p khéi chép S.4ABC.

Ta co

2 2
SI* = SH* + HI? = SH* + MG® =@SMJ +GSMJ

=§SM2=§§—3
9 94 12
3
:>V—i7Z'R3—4 S3—i7r 5— 25\/37[
3 12 54

(V&i V' 14 thé tich khéi cau ngoai tiép khdi chép S.ABC )

(THPT An Lao Hai Phong 2019) Cho hinh chép S.ABCD c6 day 1a hinh thang can, AB=2a,
CD=a, ABC =60". Mit bén SAB 1a tam giac déu va nam trong mit phang vudng goc véi (ABCD).
Tinh ban kinh R cta mit cAu ngoai tiép khdi chép S.4BC.

_ a\/g Za\/g 2a

B. R=a C.R=
3 3 3

A. R

Loi giai

Chon C



o

Do AB va CD khéng bang nhau nén hai day cta hinh thang 1a 4B vaCD . Goi H latrung diém cla AB .
Khi d6 SH vuéng géc véi AB nén SH vudng géc véi (ABCD).
Goi I la chan dwong cao cda hinh thang ABCD tir dinh C cda hinh thang ABCD .

Tacd BI:—AB_CD :%

Do ABC =60°nén BC = a . Tir d6 ta c6 tam giac ABC vuéngtaiC.
Do d6 SH chinh la truc cha tam giac ABC .

M3t khac do tam gidc SAB déu nén tdm mat ciu ngoai tiép hinh chdop S.ABC chinh la trong tdm G cla
tam gidc SAB .

Bén kinh mat cau ngoai tiép hinh chép S.ABC 1a R =

AB3  2av3
3

3

(THPT Lwong Thé Vinh Ha Ngi 2019) Cho hinh chép S.4BCD c6 ddy ABCD 1 hinh thang vudéng
tai A vi B, AB=BC =a, AD =2a . Tam giac SAD déu va nim trong mit phang vudng goc vai ddy.
Tinh dién tich ciia mat ciu ngoai tiép hinh chép S.4BC theo a.

A. 67a’. B. 107a’. C. 3za’. D. S7za’.

L gidi

Goi H latrung diém cla AD . Tam gidc SAD déu va (SAD) il (ABCD) =SH 1 (ABCD).

Tacé AH =a,SH = a\/g va tlr gidc ABCH la hinh vuéng canh a = BH = a2.



Cau 5.

B 1 AD

A ——
M3t khac { = AB L (SAD)= AB 1 S4 hay SAB=90" (1).
ABLS

Chiérng minh twong ty ta cé6 BC L SC hay S/C\B =90’ (2)

Tir (1) va (2) ta thay hai dinh A va C cla hinh chép S.4BC cung nhin SB duéi mét géc vudng. Do d6

bén diém S, 4, B,C cung nam trén mit cau duong kinh SB .

Xét tam gidc vudng SHB ,tacé SB=+BH* +SH* = ax/g.
SBY’
Vay dién tich mat cu ngoai tiép hinh chép S.ABC 1a S =4r (7) =57a’.

Cho hinh chop S.ABC c6 AB= a,ZC\B =30°. Biét S4B la tam giac déu va ndm trong mit phang
vudng goc voi ddy (ABC). Tinh dién tich mat cau S, ngoai tiép hinh chép S.4BC.

2 2 2
A s =17 B. s -1374 c.s =174 D. S =4rd’.
3 3 12
Loi giai
C
ST s s . . I AB
Goi / latam duong tron ngoaiti€p AABC = IA=IB=IC=R=———-=a
2sin 30

Dung duwdng thang d qua I va vudng géc vai (ABC).

Goi M latrung diém cla AB.
Goi G latrongtam AABC = GA=GB=GC

K& dudng thang diqua G va vudng goc véi (SAB) cat d tai O = 04=0B=0C=0S.
Suy ra O la tdm mat cau ngoai ti€p hinh chép S.ABC bankinhla r =04=0B =0C =0S .

Khi d6 SM:&:GM:lSM:&:OI.
2 3 6
2 _13a2

P =0B*=0I*+IB* =L+ &* .
12 12



Cau 6.

2 2
Dién tich mat cau ngoai ti€p hinh chép S.ABC la S, = Adrrt=4r lfz = 137;”

(KTNL GV Bic Giang 2019) Cho hinh chép S.4BCD c6 day 1a hinh vuong canh a, S4B la tam
giac déu va nam trong mit phiang vuéng goc voi day. Tinh dién tich S cta mat cau ngoai tiép hinh
chop S.ABCD

4ra? 7 ra?

B'S:T' Q.SzT. D. S=7xa’.

A. S =3ra’.

Loi giai

Chon C.

+) Xac dinh mat cau ngoai tiép hinh chép S.ABCD

Goi SH la dwong cao clia tam gidc SAB. Vi SAB |a tam gidc déu va nam trong mit phang vudng goc véi mat day
nén SH la dudng cao cua hinh chép S.ABCD.

Goi O la tam cla hinh vudng ABCD, t&r O dung Ox L (ABCD) .

Tl trong tdm G cla tam gidc SAB dung Gy L (SAB).

Goi I = Ox N Gy.Vay I la tdm clia mat cau ngoai ti€p hinh chép S.4BCD .

+) Chirng minh /13 tdm mat cau can tim

Vi I € Ox, ma Ox 1 (ABCD), O la tdm hinh vudng ABCD nén | cach déu A, B, C, D (1).

Mét khac G 1a trong tdm cuta tam giac déu SAB, I € Gy, ma Gy L (SAB) nénlcach déus, A, B (2).

T (1) va(2)suyralcichdéusS, A B, C, D. Nén / 1a tAm mat cau ngoai ti€p hinh chép S.ABCD, bén
kinh R=IB

+) Tim dd dai ban kinh mit cau
Vi OI L (ABCD), SH L (ABCD) nén OI / /GH vi G e SH (3)

Mat khdc Gy L (SAB), I e Gy ma OH L (S4B) (vi OH L AB,OH 1 SH)nén GI//OH (4)



Tir (3) va (4) suy ra GHOI 13 hinh binh hanh OI = GH :;SH - ;“f :“f.

Vi OI L (ABCD)= OI L OB =aBOI vudng tai B
Xét ABOI vudng tai Btaco

2 2
IB? = [0* + OB> =(“f} +(“f] :172a2 :IB:J?a:R.

. 7
= Dién tich mitcau la S =47R* = gﬂaz.

(Chuyén Lé Hong Phong Nam Pinh 2019) Cho hinh chép S.4BCD c6 day ABCD la hinh vudng
canh a, tam gidc SAB déu va nam trong mit phang vudéng goc v4i mat phang day. Tinh thé tich V
ctia khdi cau ngoai tiép hinh chop da cho.

3 3 3 3
AV _2lzd . B.V _W2lzd . C.V= 437 . D. V = 437 .
54 18 81 27
Loi gidi
Chon A

*) Xdc dinh tdm mét cdu ngoai tiép hinh chép S.ABCD :
Goi G latrong tdm tam gidc SAB, O latdm cta hinh vuéng ABCD, M 13 trung diém cla AB .
Do ASAB déu = SM 1 AB

Ma (SAB) 1 (ABCD) =>SM L (ABCD) = SM 1 OM
OM la duong trung binh cia AABC = OM //AD = OM 1 AB (do AD L AB)

= OM L (SAB)

Dung cac duong thang qua G, 0 1y, lugt song song vdi MO, SM , hai dudng thing nay cit nhau tai {



5 10//SM, SM L (ABCD) =101 (ABCD)

Tac , ma O |3 tam cdia hinh vudng ABCD

= IA=IB=IC=1ID q)

. GI/IOM, MO L(SAB)= GI L(SAB)
0:

Tac , ma Gy trong tam tam gidc déu SAB

=IS=I4=1IB 2)
T (1), (2) suy ra: I 1a tdm mat cdu ngoai ti€p hinh chép S.ABCD .
*) Tinh bdn kinh, thé tich khéi céu ngoai tiép hinh chép S.ABCD :

Ta c6: OM = %AD :% = GI =OM :% (do t& gidc OMIG 13 hinh chit nhat)

o3 _ali

. . 2
ASAB déu canh bang a c6 G la trong tam :BG:E.T 3

Do GIJ_(SAB):> GI L BG = ABGI vuoéngtai G

3 3 a\ ’ at a 7
= I[B=~NIG +GB" = || — | + =, —+—=a,|—
2 4 3 12

. : / 7
Bén kinh khéi cdu ngoai ti€p hinh chép S.ABCD la: R=IB=a %)

a3
3

Thé tich khéi cau ngoai tiép hinh chép S.ABCD la:

3
4 4 [ 7]_7@::&

V=—rR =—r/|a
3 12 54

3
(Sé Phu Theo 2019) Cho tir dién ABCD ¢6 AB=BC=AC=BD=2a,AD = a+/3 ; hai mit phang
(ACD) va (BCD) vudng goc v6i nhau. Dién tich miat ciu ngoai tiép tir dién 4BCD bang

64ma’ 41q? c 167a? b 64ma’

27 © 27 9 =9

Loi giai

Chon D



Cau 9.

Goi H latrung diém CD = BH J_(ACD) va tam gidc ACD vudngtai A.
3
= CD =~JCA* + AD* = a7 va BH =~/BD* — HD? =
Trong méat phang (BHA) ké duwong trung truc A cdacanh B4 vagoi I =ANSH
Khi dé ta co I 13 tdm mat ciu ngoai tiép t& dién ABCD.

Ta co

2
ABIK ~ABAH = BI = BK.BA _ BA —ia

BH 2BH 3

. 4
Suy ra ban kinh matcaula R=Bl =—a.

, . 64na’
Vay dién tich cila mit caula S =4nR*> = .

(THPT Nghia Hung ND- 2019) Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat. Tam giac
SAB nim trong mit phiang vudng gbc voi mit phing (ABCD). Biét ring AB=a, AD = a3 va
ASB = 60°. Tinh dién tich khdi cAu ngoai tiép hinh chép S.4BCD .

137a’ 5 S_137m2 c S_117m2 5 S_117m2
: B. T : S : 3

A S=

Loi gidi



Cau 10.

Goi I, J1a tAm duwdng tron ngoai ti€p cla tir gidc ABCD va tam gidc SAB. M |a trung diém cla AB va O 1a tdm
cla mat cau ngoai tiép hinh chdp.

Tacd: JM 1L AB va IM 1 AB va mp(SAB) 1 mp(ABCD) nén IM 1 JM , ngoaira O la tdm cha mat
cau ngoai tiép hinh chép nén OI L (ABCD) =0l L1LIM; OJ L (SAB) =0J L1LJM.

Dodé O,J, M, I déng phang vati gidc OJMI 13 hinh chit nhat (do cé 3 géc & dinh vuéng).

Goi R, R, Ian luot la ban kinh mat cau ngoai tiép khoi chop va ban kinh dudng tron ngoai ti€p tam gidc SAB.

AB?

Taco: R=SO=NSJ*+0J* =\[R> +IM* = \[R? + I4* — AM” :\/sz + 147 -

BD* AB’+AD’ a’+3d’
4 4

—a*=Id=a.

Ap dung dinh Iy Pytago: 14 =

AB a a

Ap dung dinh ly sin trong tam giéc SAB: R, =

Zsin,?S\B a 2.sin 60° \/g

a , a (13, , 13,
Dodd: R=,—+a" ——=,[—a" =S=4zR" =—ra".
3 4 12 3

Nhéin xét: Bai todn nay dp dung mét bé dé quan trong sau:

Xét hinh chép dinh S, c6 mdt bén (SAB) vubng goc véi mdt phdng ddy, mdt phdng ddy ndi tiép trong

dwong tron bén kinh R, bdn kinh mdt cGu ngoai tiép tam gidc SAB la R, . Khi dé hinh chép nay ndi tiép

AB?

trong 1 mdt cGu c6 bdn kinh R = \/RZ +R -

(Thi thir héi 8 trwong chuyén 2019) Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat va
AB =2a, AD = a. Tam gidc SAB déu va nam trong mit phang vudng goc véi day. Ban kinh mat cau
ngoai tiép hinh chép S.ABCD bang

a\/ﬁ a\/ﬁ 2a«/§ a\/ﬁ

A. . B. . C. . D. .
-6 4 3 3




Cau 11.

Loi giai

Chon A

B

Goi O |a tdm cla ddy, M 1a trung diém cla AB va G 13 tdm cua tam gidc déu SAB .

Goi d, A [an lwot 13 truc cha dudng tron ngoai tiép hinh chir nhat ABCD va tam gidc SAB .
Do (S4B) L (ABCD),(SAB)~(ABCD)= AB,SM L AB nén SM 1 (ABCD).
Mat khac d J_(ABCD) nén d// SM hay A Cmp(d,SM), A va d catnhautai /.

Tacé I céchdéu S,A4,B,C,D nén I |atdm mat cau ngoai ti€p hinh chép.

T& gidc GMOI c6 GM 1L MO,IG 1. GM ,SM // 10 nén GMOI la hinh chit nhat.

SM=a3.6M =Ltsp =3 g0t 4045
3 3 2 2

E_\/Ea

4 6

2
. , a
B4n kinh m3t cau ngoai ti€p hinh chép 1a R =14 = 10* + AO* = ?+

(Nam Pinh 2019) Cho hinh chop S.4BC c6 ddy ABC 1a tam gidc déu canh @, mit bén SAB 14 tam
giac déu va ndm trong mit phang vudng goc véi mat phang day. Dién tich ciia mit cau ngoai tiép hinh chop
S.ABC la

5a’x 5a’x 5a° 5a*
. B. . c. 22, D. 2=
12 3 3 12
Lori gidi

Chon B



Cau 12.

Goi G,/ 1alan lvot 13 tAm dudng tron ngoai tiép tam gidc ABC va SAB .

Truc cla hai dudng tron ngoai ti€p tam gidc ABC va SAB cétnhautai J nén J |a tdm mit cau ngoai tiép
hinh chép S.ABC, bankinh mitcaula R =SJ

1 a3 a\/g‘ 2a\/_ a;/_ RSJW\/_CI

Tacd IJ = GD———:—va -
3 6 372

N , 57a’
Vay Dién tich clia m3t cau ngoai tiép hinh chép S.ABC 1a S =47R* =—""—

Cho hinh chop S.4ABCD c6 day ABCD 1a hinh thang vuéng tai 4 va B, AB=BC=a, AD =2a.
Tam gidc SAD déu va nam trong mit phang vudéng goc véi mit phiang day. Dién tich mit ciu ngoai
tiép hinh chop S.4BC 1a
A. 67a’. B. 107a’. C. 37a’>. D. 5za*.

Loi gidi

Chon D

H A

AD\/_

Goi H latrung diém ADthi SH 1 AD va SH = = a3 3 (vi ASAD déu).



Cau 13.

Suy ra SH L (ABCD) (vi (SAD) va (ABCD) vudng goc nhau theo giao tuyén 4D)

Ta c6 thé xem hinh chép S.4BC 1a mot phan ciia hinh hop chir nhat c6 mot day 1a hinh vudng
ABCH va mét canh bén la SH ( luc nay SB 1a mdt duong chéo cta hinh hdp).

a5
>

‘ |
Do d6 ban kinh mit ciu la R = %SB — Ex/ABZ +BC?+SH? =

Dién tich mit cau can tim 1a S = 47R*> =57a’.

(Chuyén Thai Binh 2022) Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh vudng canh a. Tam giac
SAB vudng tai S va nam trong mit phing vudng goc voi day. Thé tich khdi ciu ngoai tiép hinh chop
S.ABCD bang

A ZL . Y27 ¢ " p, [IVllna
3 3 6 162
Lo giai
ChonB

Goi I latrung diém cha AB.
Do tam gidc SAB vuéngtai S nén I 13 tdm duwdng tron ngoai tiép tam gidc SAB.

Goi O=ACNBD nén OA=0B=0C=0D (1).

Trong mat phang (ABCD), ta co:

Ol /!l AD
=0l 1 AB.

AD 1 4B

Mat khac, ta lai co:
(S4B) L (ABCD)
(SAB)N(ABCD)=AB = OI L (S4B)
OI < (A4BCD); Ol L AB



= OI 13 truc cta dudng tron ngoai tiép tam gidc SAB = 0S =04 = OB(2).

Ti (1) v8(2) toc6: 04 = 0B =0C = 0D=05 ==

AC  a~?2
Vay mat cau tdm O, ban kinh R = 7 = \2/_ ngoai tiép hinh chép S.ABCD .

4 4 [aﬁjzﬁmf.

Thé tich khéicau 1a: V =—7.R’ =— 1.
3 3 2 3

Dang 2.3 Khéi chop déu

Caul. (THCS - THPT Nguyén Khuyén 2019) Néu tr dién déu c6 canh bang a thi mit ciu ngoai tiép cua
ttr dién c6 ban kinh bang:
a2 a2 a6 a6

A. . B. . C. . D. .
6 4 -4 6

L giai

Goi tir dién déu 1a ABCD, Ola tam dudng tron ngoai tiép tam giac BCD thitacé A0 L (BCD) . Trong
mat phang (AOD) dung duong trung trie ctia AD cat AO tail , vay I 1a tam mét cau ngoai tiép t& dién
ABCD véi AI 13 bén kinh.

40 _AD

2
Goi E latrung diém AD.Tacé AAEI ~ AAOD = F 7 =R=A] = AD.AE = AD )

240

2
2
AO = AD* —DO? = az—[“ﬁJ :M:R a —“‘@

3 3 :2a\/€_4
"3

Céng thire tinh nhanh: T dién déu ABCD cé: d6 dai canh bén AB = AC = AD = x va chiéu cao /. Khi
2
d6, ban kinh mat cau ngoai tiép t&r dién ABCD 1a R = ;—h




Cau2. (P& Tham Khao 2017) Cho hinh chép tir gidc déu S.ABCD c6 canh day bing 3+/2a, canh bén bang
5a. Tinh ban kinh R ctia mit cau ngoai tiép hinh chop S.ABCD.

A. R=+/3a. B. R=+/2a. c. R=2% D. R=2a.

Loi giai

Chon C

Goi O 13 tdm hinh vudng ABCD, G 1a trung diém SD, GI 1. SD,I € SO .
Ta c6 canh day bing 3v/2a nén BD=32a~2 =6a, OD=3a.

Xét ASOD vubng tai O ta cé: SO =~SD* —OD* =4a

D 1 2
Tacé6 ASOD~ASGI , suy ra S0 _5SD = 4a.R :—(Sa)2 = R= 25a
SG  SI 2 8
Ciu 3. Hinh chop déu S.4BCD tit ca cic canh bang 4 . Dién tich mit cau ngoai tiép hinh chop 1a
A. 4ra’. B. za’. C. \27d’ D. 27za’.
Loi giai

Goi O=ACNBD; M 1atrung diém SA4.

Trong mit phang (SAC) goi / la giao diém cua trung truc doan S4 véi SO .

Khi d6 I 1a tim mat cau ngoai tiép hinh chop S.4BCD .



Cau 4.

Tam giac S40 dong dang voi tam giac SIM .

-a a\/E

SI  SM ~
2

:>—_—:>R:S[:SM'SA=
S4 A0 AO

SHESEES

[\

2

2
Dién tich mit cau ngoai tiép hinh chép 1a S = 4ﬂ[a\2/§J =2ra’.

Cach 2:

Goi O=ACNBD.
Vi ASBD = AABD nén OS =0A.

Ma 04 =0B=0C=0D = O la tim mit cau ngoai tiép hinh chép S.4BCD .

Ban kinh mit cau R =04 = a22 .

a

2
J =2ra.

(Chuyén Vinh Phiic 2019) Cho hinh chép tir giac déu c6 goc giira mat bén va mit day bang 60°. Biét
rang miat cdu ngoai tiép hinh chép d6 cé ban kinh R = a+/3. Tinh do dai canh day cua hinh chop tu

Dién tich mit cAu ngoai tiép hinh chop 1a S = 47{ 22

giac déu noi trén.

12 3 9
A.—a B. 2a C. —a D.
2 4



Cau 5.

Goi cac diém nhu hinh vé.

Ta c6 SI = a\/3. Goc SMO = 60°.

Goi canh ddy bang x thi SO = OM .tan 60" = & :

SA=/SO* + 40? :%

SN SO 5x* 3ax
- = s =

S4 8 2
(Lwong Thé Vinh Ha Ni 2019) Cho hinh chop déu S.ABC c6 ddy ABC la tam gidc déu canh
AB =a, goc giita mit bén voi mat phang day bang 60°. Tinh ban kinh mt cau di qua bbn dinh cua
hinh chop §.4BC

ASNI ~ ASOA nén X = % a(x>0)

a\/§ Ta Ta a
A —. B. —. c. —. D. —.
2 12 16 2
Lo giai
Chon B
S
N
A C
M
B

Goi M 13 trung diém cia BC, H latrong tdm tam gidc ABC



Cau 6.

khi 46 SH L (ABC) = ((SBC),(A4BC)) = SMA = 60°
Goi N latrung diémcia SA4,ké NI L SA(I S SH)

Khidétacod IS =14 =1IB =1IC,nén I |atadm mat cau ngoai tiép hinh chép S.ABC

3 3 3
AABC déu canh a nén AM:—a2 :>HM:_a6 ,AHz_a3 _
tan@:S—H:SH:&.\/—:la
HM 6 2
2 2 2
S =SH2 pag? =4 _Ta
4 3 12
2 2
ASAH ~ ASIN =4 _SH g SASN_SA" __ Ta” _Ta
SI SN SH 28H 1 12

(Chuyén Vinh Phiic 2019) Cho hinh chép tir giac déu c6 goc gitra mét bén va mit day bang 60° . Biét
rang mit cau ngoai tiép hinh chop d6 c6 ban kinh R = a[3. Tinh do dai canh day cua hinh chop tir giac
déu noi trén.

12 3
A —a. B. 2a. C.—a D. —a
5 2
L& gidi
Chon A

Goi M 1a trung diém BC = ((SBC),(ABCD)) — SMO = 60°.
Goi N latrung diém SA4, dwng mp trung truc clia SA, cat SO tai I = I 13 tAm mét cau ngoai ti€p hinh chdp.
= R=I4=IS=a3

Goi AB=x



6 SOzOM.tan60°:%, OA:%Ang, SA=~/SO* +04° =¥

ASNI d6ng dang ASO4 = SN.S4 = S0O.S1

x5 x\/g x\/_ 12a
= . =

3
a3 o x=——.
4 2 2 \/7 5

Cau7.  (Gia Lai 2019) Cho hinh chop tir giac déu S.4BCD c6 canh day bang a , canh bén hop v6i mat day
mot goc 60° (tham khao hinh v&). Tinh dién tich ctia mét ciu ngoai tiép hinh chép S.ABCD .

2 2 6ra’ 2
A 87a . B. Sra . ¢ b. Tra
3 3 3 3
L&i gidi
Chon A

Goi O = ACNBC .Khidd SO latruc cla dwdng tron ngoai tiép hinh vuéng ABCD.

Goi A 13 dudng trung triec cla canh S4 va I = AN SO thi 1 13 tdm mat cau ngoai ti€p hinh chép S.ABCD .

ik . . R . 2 N
Theo gia thiét ta c6 4BCD 13 hinh vudng canh a nén A0 = %. Ma goc gitta SA va mat phang

(4BCD) bing 60° hay SAO = 60° = tan 60° = %, = S0 = @.



Cau 8.

2
Taco ASMI va ASOA dbéng dang nén Sﬂ:ﬂj SI = SM.54 =8I = 54 .
SO S4 SO 2.50

a6

Ban kinh mat ciu ngoaitiép R=1S = 3

Vay dién tich cia mat cau ngoai tiép hinh chép S.ABCD . 1a
2
a6 _ 8za’
3 3

(Viing Tau - 2019) Cho hinh chép tir gidc déu S.ABCD ¢ tat ca cac canh déu bang @ . Dién tich mit
cau ngoai tiép hinh chop S.ABCD bang

S, = 4r.R* = 47[.[

2 1
A. 27a’. B. 7a’ . C. =ra’. D. —7a’.
3 2
Loi gidi
Chon A

Goi O 1a tam hinh vuoéng ABCD, suy ra SO 1 (ABCD).

Goi M 1a trung diém S4.

Tacé SO la truc ctia dudng tron ngoai tiép hinh vuong ABCD .
Goi (P) 12 mat phang trung truc canh SA, (P) cat SO tai I .
Taco I4A=1S.

Suyra IS=I4=IB=IC=1ID.

Mit ciu ngoai tiép S.ABCD c6 tam I , ban kinh IS .

2
Taco SM =2, SO= |a* - ay2 =“‘5.
2 2 2
Taco ASMI ~ ASOA(g.g) zﬁzsﬂ < IS = SM.54 _ av2 .
S4 SO SO 2
Suyra I=0.

a

2
.y ( 2

2
) =2ra.



Cau 9. Cho tir dién déu co thé tich b::ing % Tinh ban kinh R ctia mit ciu ngoai tiép tor dién

A. R=—. B.R:&. C.R:ﬂ. . .
2 3 4 2

Loi giai

Chon A

Gia str t&r dién déu 1a S.ABC cé canh a

Goi K latrung diém cia BC, H 1a hinh chi€u cla S trén (ABC).

Khi d6 SH 14 truc cla dudng tron ngoai tiép tam gidc ABC .

a3 _ a3 va SH =+/SA? — AH? =

Tacod AHngK:%.—
3 3 2 3

11 11 2
V, e =—.—.AK.BC.SH _11la3 alo_av2
' 32 32 2 3 12
1 W21

Theo d2 baita c6 V, 0 == < = V2 =—=a=42.

' 3 12 3

. dNSA=M
Trong mat phang (SAK) goi d |a duwdng trung tryc cla canh SA va JnSH <1 thi 7 13 tdm mét cau
M =

ngoai tiép t dién S.ABC co ban kinh R=S51 .

Trong tam gidc SAH ta cé: SI.SH = SM.SA = SI = SM.SA _

S
AR

V3
ER

3

Cau 10. Cho khdi chop déu S.4BCD c6 tat ca cac canh déu bang a~/3 . Tinh thé tich ¥ ctia khéi cAu ngoai
tiép hinh chop.
ra*\6 37a’\6

A.V:37ra3\/g. §.V=7za3\/g. c.V= g D.V = 2 .

L&i giai



Chon B

Goi O 1a giao diém cua AC va BD tacdé OA=O0B=0C =O0OD
Ta lai c6 a4BC =aASC (c-c-¢) = BO = SO ( trung tuyén tuong tng)
= 04=0B=0C=0D =S50

Suy ra O 1a tim cta khéi cau ngoai tiép hinh chép S.4BCD

Ta ¢6 r:OA:aﬁ'ﬁza*/g.
2 2
4 6)
Véy.VZEﬂ.[az J = ra’J6

Céau 11. (Nguyén Trii - Thai Binh - 2020) Cho hinh chop tir giac déu S.ABCD c6 canh ddy bang a va goc
giita mat bén va mit phang day bang 45°. Dién tich miat cau ngoai tiép hinh chép S.ABCD la

dra’ 3rwa? 2ra’ 9ra’
B. C. D.
3 4 3 4
Loi giai
Chon D

Goi O 13 tdm cla ddy suy ra SO 13 truc cha dudng tron ngoai tiép day da giac.
T O dung OK vudng gécvdi BC, suyra K latrung diém BC .
Xét tam gidc SBC cantai S c6 SK 1L BC



SK L BC —

Tur dé ta co = GAc gilta m3t phang (SBC) va mat phang day ABCD la géc SKO
OK 1 BC

Xét tam gidac OBC vuéng can tai O c6 OK :%BC zg
Xét tam gidc SKO vuéngtai O c6 SO = OK .tan (S/K\O) = g.tan45° :g

2
a2

2

2
=—=5A
4

2 2
Mit khac SA® = SO* +0A* = [g] + 3a _ af

Goi N 13 trung diém SA . Trong mit phang (SAO) vé duong trung tryc cla canh SA cét SO tai I,suyra
I 13 tdm mat cau ngoai ti€p hinh chép S.ABCD

. N i
Xét hai tam gidc déng dang SNI va SOA cé ?—O = S—

SA
ay3
2

2

R:SI:SN.SA:SA2: _3a
SO 280 i 4
2
2 2
Dién tich mit ciu ngoai tiép hinh chop S.ABCD 1a S = 4nR* = 47r.[%] = 97;(1

Cau 12. (THPT Vo Nguyén Giap - Quang Binh - 2022) Cho tor dién ABCD c6 AB = # va céc canh con

N KX L1 i A Y SR TIA s ooavm . *
lai déu bang a . Biét rang ban kinh mat cau ngoai tiép tir dién 4ABCD bang véi mneN ; m<15
n
.Tong T =m+n bang
A. 15. B.17. C. 19. D. 21.

Loi giai

Chon C




Goi H,K lan lwot la trong tdm cac tam giac BCD, ACD. Do cac tam giac BCD,ACD déu nén

AN:BN:& :NH:NK:l.Mzﬁ,suy ra AABN deu :MN:AB—*EJ—“.

2 3 2 6 2 4
Do d6 truc cac tam gidc BCD, ACD cat nhau tai O trén dwdng cao NM cla tam gidc ABN va O 1a tdm
mat ciu ngoai tiép t& dién.

a3

Tacé: OH = NH.tan ONH =T.tan300=%.

2 2
T do: R=0OB=+OH?+BH* = /3_64_%: a\éﬁ

=>m=13n=6=>T=m+n=19.

Dang 2.4 Khéi chép khac

Caul.

(Chuyén Qudc Hoc Hué 2019) Cho mit ciu tim O va tam giac ABC c6 ba dinh nam trén mit cau

véi goc BAC =30° va BC =a . Goi S 14 diém ndm trén mit cau, khong thuoc mit phing (A4BC) va
théa man S4 =SB = SC, géc giita dudng thang SA va mat phang (A4BC) bang 60°. Tinh thé tich ¥/

cua khoi cau tam O theo «a .

A. V=£7Z’a3 B. Vzﬂmz3 C. V:ﬂmﬁ D. V:%”f
9 27 27 27
Loi giai
S
VAN
VAN
Y
/S N\
- “,
Jlllr I|II l; 0 \\\\
/ | b
ASS=ZZ]Tr T
", ==L ____.-f‘f
" H -~

Goi H la tam dudng tron ngoai tiép tam giac ABC , khidé SH L (ABC) va SH 13 truc dwdng tron ngoai
tiép da giac day.
Goc gitra dudmg thing SA va mét phing (ABC) 1a SAH = 60°.

Goi N latrung diém SA4, mat phang trung tric ca canh SA4 cdt SH tai O.Khidé OS =0A4=0B=0C
nén O |a tdm mat cau ngoai ti€p hinh chép S.ABC.



, BC
Khi d6 ban kinh duwdng tron ngoai tiép tam giac ABC 13 AH = EyeTol SH = AH.tan 60° = a3,
Sin

SA=~SH*+ AH* =2a.
SN.SA _ SA” 23
SH 2SH 3

323
—ra .

27

Ban kinh m3tcaula R=S0 =

. , o 4
Thé tich cia khéicautam O la V = 57TR3 =

(Chuyén Bic Giang 2019) Cho hinh chop S.ABC c¢6 SA = #, cac canh con lai cing bang a. Ban

kinh R ctia mit cAu ngoai tiép hinh chép S.ABC la:

A.R:“‘/B B.R=2 c.R:‘“/B g.R:‘“/B
2 3 3 6
Loi gidi
Chon D
Taco SM = AM —i SA ——\/— , do dé tam gidc SAM déu.

Goi M 1atrung diém doan BC . Tacé (SAM) ld m&t phang trung triwc doan BC.

Goi G la trong tdm tam gidc SBC, A la truc dwdng tron ngoai tiép tam gidac SBC .

Goi E latrung diém SA,tacé I = AN EM ,khidd I |atdm dudng mat cau ngoai tiép S.ABC.

1G = GM .tan30° =2
6 2

Dodé R=SI=+IG*+GS? = —+—6 :»R:"*/E.




Cau 3.

Cho hinh chép S.ABC c6 SA=SB=SC=a, ASB=ASC =90°, BSC = 60°. Tinh dién tich mat ciu
ngoai tiép hinh chép.

Tra’ Tra’ c Tra’ b Tra’
18 12 =3 "6
L&i giai
Chon C

SA 1 SB

= SA4 1 (SBC); ASBC c6 SB =SC =a, BSC = 60° = ASBC déu.
S4 1.SC

Theo gia thiét ta cé: {

A

LN ..

VRS

Goi M 1atrung diém cta BC.
Goi G 13 trong tdm cla tam gidc SBC = G 1a tdm duwdng tron ngoai tiép tam giac SBC .
+ Dyng duong thang A diqua G va vudng goc véi (SBC) thi A 13 truc dwdng tron ngoai tiép tam giac

SBC'.

+ Dyng mat phang (a) la m3t phdng trung tryc cla canh bén SA4.

, IeA=IB=IS=IC
+Goi [ 1a giao diém cda A va (). Khi dé: = [A=1S=1IB=IC hay I latdm
le(a)=IS=14

mat ciu ngoai tiép hinh chép A.SBC va béan kinh clamdtcdunayla R=1IS.

Ta c6 t& giac SNIG 1a hinh chit nhat nén IG = NS = % :%.
Lai c6: SG = 2.SM :3.&=&.
3 3 2 3
2 2 2
Xét ASGI vuéngtai G taco: R* =1S* = IG* + SG? =(%) +(¥] = 231661 .



Cau 4.

21a®>  Tzad’
3

Dién tich mat cau ngoai ti€p hinh chép la: S = 47R* =4r.

(S6 Vinh Phiic 2019) Cho hinh chép S.ABCD ¢6 day ABCD 1a hinh vudng canh bang a . Hinh chiéu
vudng goc clia S trén mit phing (4BCD) la diém H thuoc doan AC thoa man AC =4A4H va

SH = a . Tinh ban kinh mit cau noi tiép hinh chdép S.4BCD (mit cau tiép xtic voi tat ca cac mit bén

cua hinh chop)
4a 4a 4a da
A. . B. . C. . D. .
9+ \/E 5+ «/ﬁ 5+ \/E 9+ \/ﬁ
Lo gidi

Goi 7 1a tim mat cau ndi tiép hinh chép S.4BCD va r1a ban kinh mat cau ndi tiép hinh chop S.ABCD .
Taco d(1,(ABCD))=d(I,(SAD))=d(I,(SAB))=d(I,(SBC))=d(1,(SCD))=r
Mat khac, ta lai ¢6: Vs ipen =Vi apep +Visap +Visas ¥ Visse +Visen (%)

_ *
Vs asco =TS apcp T 1Susap T 7-Spsup + 7 Saspe 7 Sasen (¥)

3VS.ABCD

Suyra r=
ABCD + S ASAD + SASAB + S ASBC + SASCD

3
a

Ta tinh dugc thé tich khéi tir dién déu 1a V ., = 3

Tir H ta dung duong thing song song v6i AB cit BC, AD lan luot tai I va J



Cau 5.

Cau 6.

Tir H ta dung duong thing song song v6i AD cit AB,CD lan luottai M va N |

Ta co HI:HN:%I va HM:HJ:%

Suy ra SI:SN:S—a va SM:S[:\/ﬁa
4 4
, 54> \/ﬁaz
Do do6 Sasse = Sascp :T va Syoip = Sasus :T
- 4
Dod(’),‘tt‘r(”‘)tasuyra:r:9 \/ﬁa= a_
16 9+/17

(Chuyén Lé Quy Pon Pién Bién 2019) Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat,

AB =3, AD =4 va cac canh bén cua hinh chép tao véi mat day mdt goc 60°. Tinh thé tich khéi cau

ngoai tiép hinh chép di cho.

2503 125V3 _50V3 5003
3

. B.V = . c.V . D.V =
6 3 27

AV = .

Loi giai

~
[ .

Ll S

——

-
-
-

£ -

Goi O 13 hinh chiéu vudng goc clia diém S xudng mat phang day. Ta c6 ASBO = ASDO nén SD = SB..
Chirng minh twong tw, SC = SA4, hay O 1a tdm cda hinh chi* nhdt ABCD. Do tam gidc SAC déu nén

SA=S8SC=AC =~ AB*+ AD* =5. Trong mit phing (SAC) ké duwdng trung truc ca canh S4 diqua
sS4 25 53

trung diém K va cat SO tai diém [. Suyra R=SI = = = . Suyra,
& ' Y 250 sy3 3 Y
3
VziﬂR3:i7r 5\/5 :500\/572'.
3 3 3 27

(Chuyen Phan B§i Chau Nghé An 2019) Cho hinh ch6ép S.ABCD c6 ABCD la hinh vuong canh a,
tam giac S4B déu va tam giac SCD vudng can tai S . Tinh dién tich mit ciu ngoai tiép hinh chop.
Tra’ 8ra’ Sra’
B C .

A. . . . . D. 7a’
3 3 3




Loi giai

+Goi M, N lan luwot 1a trung diém AB,CD .Ké SH 1 MN tai H = SH L (ABCD).

:>SM=af ;SN=%;MN:a — ASMN vuéng tai S :SH:af, OH:%.
+Goi 1,J 1a hinh chi€u vudng géc ctia H 1én OC,0D = Ol =0J = a82 )

+Goi O= AC N BD .Qua O dung dudng thing A 1L (ABCD).

Cach 1:

+ Chon hé tryc toa d6 Oxyz sao cho: A(%;O;OJ e Ox, B(O;#;O] eOyvaA=0:z.

=C —a\/E;O;O Y —a\/z;—a 2;a\/§

2 8 8 4
+ Mat ciu ngoai ti€p hinh chép S.ABCD la mat cau di qua 4 diém S, A, B,C

. T \/ga a’
Suy ra phuwong trinh mat cau la: x“ +y" +z" + z—?:O.
2
r:a\/i = S=4xr’ =772'a .

6 3

Cach 2:
S A

P' N H o M P



Trén 2 tia OM ,ON |4y hai diém P, P' saocho OP =0OP'= = PP'=av2.

aV2
2

+ SP=+/SH? + HP? ="—“3;ﬁ; SP'=~/SH? + HP" :“—“32_*/5.

1 SP.SP.PP' _ , _SPSP'_av21
4.R 2.SH 6

+ Trong tam gidc SPP' c6: S, gpp: :EPP'.SH =

. Tra’
Vay dién tich mt cau 1a: S =47zR* =

(Chuyén Hung Yén 2019) Cho hinh chép S.ABCD c¢6 ABCD la hinh chit nhat tdm / canh 4B =3a,
BC =4a . Hinh chiéu ciia S trén mit phang (ABCD) 1a trung diém cua ID. Biét raing SB tao vGi mat

phang (ABCD) mdt goc 45°. Tinh dién tich mit cau ngoai tiép hinh chép S.4BCD .

2 12 12
A. iaz. B. iaz. C. ﬂaz. D. 47a’.
4 2
Lo gidi
D

Goi E 13 trung diém cta ID, F 1atrung diém cGa SB . Trong mat phang (SBD), vé IT songsongvdi SE
vacat EF tai T'.

Tacé SE L (ABCD), suy ra SBE = [SB;(ABCD)] =45°.Suyra aSBE vubngcantai E.Suyra EF 13
trung tryc clla SB .Suyra TS =7B . (1)

Tacé IT||SE ,suyra IT L (ABCD). Suy ra IT 1a truc dwdng tron ngoai tiép hinh chir nhat ABCD . Suy
raTA=TB=TC=TD.(2)

Tw (1) va (2) suy ra T 1a tdm mét cau ngoai tiép hinh chép S.ABCD .

5
Do ABCD I3 hinh chit nhat nén BD =+ AB* + BC* =5a,suyra IB=ID =5a.



1
Do E |atrung diém cha ID nén IE :EID zia .

aBEF vuéngtai F' c6 EBF =45° nén aBEF vudng cantai F.

AEIT vuéngtai I cé IET = 45° nén aEIT vuébngcantai I.Suyra IT:IEZ%a.

Do aBIT vuéngtai I nén TB=~IB* +IT* =

55
—a.
4

125
Vay dién tich m3t cau ngoai tiép hinh chép S.ABCD 1a S =4xTB* = SO 2
(Chuyén Ha Long -2019) Cho tr dién ABCD c¢6 AB=CD =3, AD=BC=5, AC=BD=6. Tinh
thé tich khéi cu ngoai tiép tor dién ABCD .
35435

A. 35 7 (dvtt). B. 35 (dvtt). C. z(dvtt).  D. 35V35 7 (dvtt).

L gidi

Goi M, N, I lanIvot latrung diém cha AB,CD va MN .
Tacd AACD =ABCD = AN = BN = AABN cantai N, ma AM 13 dudng trung tuyén

MN
= AM 13 dudngtrungtrwccua AB = IA=1IB = T (1).

MN
Chirng minh tvongtytacé = IC = ID = T (2).

T (1) va (2) suy ra 7 13 tdm mat ciu ngoai tiép t& dién ABCD .

36+25 9 113

2 4 4

Ap dung cong thirc trung tuyén cho tam gidac ACD ta cé AN’ =



2 M 2

Xét tam gidc vudng AMI c6: AI* = AM* + MI* = AM* + MN = AN? — MN* +TN

2
_ an? - 3MN :ANZ—E(ANz—AMz):l(AN2+3AM2)=l 13321235

4 4 4 4\ 4 4 4

Suy ra ban kinh mat cau ngoai ti€p tir dién ABCD 1a R = Al :g.

s , 4 35435
Vay thé tich khéi cdu ngoai ti€p t& dién ABCDla: V = g/Z’RS = \6/7 .

(THPT Yén Phong S6 1 Bic Ninh 2019) Cho duong tron tim O c6 dudng kinh 4B = 2a nam trong
mit phang (P).Goi I 1a diém dbi xtmg v6i O qua 4. Ly diém S sao cho SI vudng goc véi mat

phing (P) va SI =2a. Tinh ban kinh R ciia mit cau qua duong tron tim O va diém S .

A.R:a\/@. B.Rza\/@. C. R=av5. p. R='%.
4 16 4
L&vi giai
Chon A
J
NG
K ™o
N
NG
o—+ g / [ o

* Goi J 13 tdm mat cau qua dudng tron tam O va diém S = J ndm trén dudng trung tryc cla AB va SA.

SA=+a’ +4a’ =a\/§:>AK=Q
* ASIA vubngtai I = 2 )
) Al 1 Al 1
sinS=—=—;tanS=—=—
S4 5 SI 2
*Ta c6: Géc N va S bang nhau vi cling phu vdi géc SAN .
a5
* AAKN vuéng tai K :>SinN=A—K<:>L:SinS=L:>AN=5—a :>0N:7—a.
AN AN J5
1
* AOJN vudng tai O:>£=tanN:tanS:—:>OJ=7—a.
ON 2 4



Cau 10.

* AOAJ vudngtai O = R=J4=JOJ*+04* =

a\/65
-

Cach 2
Gan hé truc toa do Ixy sao cho A, B, O thudc tia Ix, S thudc tia ly va gid slra = 1.
Khi d6: 4(1;0); S(0;2);B(3;0).

Goi (C):x2+y2—2ax—2by+c:0 la duwdng tron tdm J qua 3 diém A4,S,B

—2a+c=-1 a=2
=>1{-6a+c=-"9< b=%.

—4b+c=-4 =3
Suy ra: J(Z;%):RzJA=% VéyR=a\ﬁa.

(Lién Truwong Thpt Tp Vinh Nghé An 2019) Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng
cantai B, AB=BC=3a2, SAB = SCB =90". Biét khoang cach tir A dén mit phing (SBC) bing
2a+/3 . Tinh thé tich mat ciu ngoai tiép hinh chép S.4BC.

A. 72\/§7za3. B. 18\/§7m3. C. 6@7{(13. D. 24\/E7za3.
Lo gidi
A
A
.-""f |'II H“‘x
;"f - |IIII HHH
- ’I* P “\\__\ §
A a9 - ! -I:‘ I| - — =
5 /JH t‘xl'l - f ¢
K
.
B

Goi I,H lan lvot |a trung diém cta canh SB va AC



Mat khac, theo gia thiét ta c6 ASAB, ASCB lan lvot |a cac tam gidc vudng tai A va C
=JA=IB=IC=1IS

=1 13 tAm mét ciu ngoai ti€p hinh chép S.ABC

Mat khac: AABC vubéngtai B = H 1a tdm duong tron ngoai tiép AABC

= IH 1 (ABC)
Ta c: %;—g 2= d(H;(SBC))=aV3

Goi K la trung diém cta canh BC = HK L BC(HK//AB, AB 1 BC)

Lai c6: BC L IH(IH L (ABC))= BC L (IHK)

M3t khac: BC C (SBC) = (SBC) L (IHK) theo giao tuyén IK

Trong (IHK), goi HP L IK = HP 1 (SBC) tai P = HP =d(H;(SBC))=a+/3

1 _ 1,1 1 1
HP* HI* HK* HI* AB

4

xét AIHB: [B=IH? + HB* =3a2 =R.vay V = %nRS — 24/1874°

Xét AIHK: = HI=3a

Caull. (Chuyén DHSP Ha Néi 2019) Cho hinh chép O.4BC c¢6 OA = OB = OC = a,AOB =60°,
B/O\C =90°, A/O\C =120°. Goi S la trung diém canh OB . Ban kinh mit cau ngoai tiép hinh chop

S.ABC 1la
Al 5, V7 i 0. @
4 4 -2 2
Lo giai

1)

.
.

-
Al N

v 1}
[N
- o -
\” ’
.
' A

‘
- —




Cau 12.

Xét AAOB déunéncanh AB = a.

Xét ABOC vubngtai O nén BC = a\/E.

Xét sAOC ¢6. AC =\ AO* +CO* —2.40.CO.c0s120° = a3 .

Xét AABC c6 AB*> 4+ BC? = AC? nén tam gidc ABC vudngtai B = tam duong tron ngoai tiép tam gidc
la trung diém H cuacanh AC.

Lai c6 hinh chép O.ABC ¢6 OA=0B=0C=a nén OH 1 (ABC).

Xét hinh chép S.ABC cé6 OH 1atruc dudng tron ngoai tiép ddy, trong tam gidc OHB ké trung truc cda canh
SB cit OH tai I thi I 13 tam mat cau ngoai ti€p hinh chép, ban kinh R = IS'.

) |

Xét AOHB ¢6 [-70\32600 ,canh OB=a30E=%.

= [F =0OF.tan 60° =

3a\/§
—4 )

2 2
Xét alES vubng tai E: IS = IE> + ES® = \/[3‘2/5] +(%j - “f .
( Hsg Béc Ninh 2019) Cho tr dién ABCDc6 AB =6a, CD =8a va céc canh con lai bing av/74 .
Tinh dién tich mat cau ngoai tiép tor dién ABCD .

A. S=25ma’. B. S=100ma’. c.szgnaz. D. S=96ma’.

L&i giai



Cau 13.

Goi E, F thir ty 13 trung diém cta AB, CD . Coi a =1, tir gid thiéttacé AC = AD = BC = BD =+/74 nén
AF 1 CD, BF 1. CD =>(ABF) L CD = EF 1 CD. Chiing minh tuong tw EF | AB.

Khi dé EF la dudng trung truwc ca CDva AB. Goi I |a tdm mat cau ngoai tiép t& dién ABCD ta co
IA=IB=IC =1ID = R nén [ thudc doan thang EF .

EF = AF? — AE> =\ AD* —DF?* — AE* =/74—-16-9 =7.

Dat El=x=>FI=7—-x (v6i 0 <x<7).

JA=EA + EI* =Jx*+9

ID=FI 1 FD* = \[16+(7-x)’ =/x’ ~14x+65

Tacd IA=ID < x> +9 =+x* —14x+65 9= _14x+65 < x—=4
Khi d6 14 =+/x*+9 = 5. Do d6 ban kinh mit cu ngoai tiép t& dién 1a R = 5a .

Vay dién tich mit cau ngoai tiép t dién 13 S = 47R*> = 47.254° =1007a” .

(Sé Bic Ninh 2019) Cho hinh ling try dimg ABC.A'B'C’ ¢6 day ABC 1a tam gidc vudng tai A,
AB =a\3, BC =2a,dudng thing AC' tao véi mit phing (BCC'B') mot goc 30°. Dién tich cua mat
ciu ngoai tiép lang try da cho bang:

A. 37za’. B. 67a’. C. 4za’. D. 247za’.

L gidi

N w
AN
AN
\
N\~
\
\

'Y
1]
Ht
11

oy n
\!

111
R




Cau 14.

Goi H 13 hinh chiéu vuéng géc ctia 4 trén BC = AH L (BCC'B') = (m) — HC'A=30°.

ABC latam giacvubngtai A, AB =a\6, BC=2a suyra AC=a.

Tacé: AH = Ai’élc = # = AC"=2AH = a3 = A4 == AC"* — AC* = a2 .

Goi I, I' Ian lwot la trung diém BC, B'C'.Déthay I, I' lan luot 1a tam dudng tron ngoai tiép AABC,
AA'B'C'.

Goi O latrung diémcua II' suy ra O |a tdm mat cau ngoai tiép lang tru da cho.

2 N2
Ban kinhmatcaula: R=0B = \/(BTCJ +(ﬁj = a\/g )

2 2

Dién tich cia mit cau ngoai tiép lang tru di cho bang: S =47R* =67a”.
Cho hinh chép S.ABC c6 SA4 vudng goc voi (ABC), AB=a,AC = a\/i,la\C =45, Goi B,,C lan
luot 12 hinh chiéu vudng goc cia 4 1én SB,SC. Thé tich khdi cAu ngoai tiép hinh chép A.BCC,B,

bang
A na3\/§. B. Tca3. C. na3x/§. D. —ma
3 V2
Lo giai
Chon A

B

av?2

o
C6 BC* = AB* + AC*> ~24B.AC.cos BAC = a* = BC* + AB* = AC.
Suy ra AABC vuéng tai B= CB L (SAB)= 4B, L(SBC)= 4B, L CB,.

Goi I 1a trung diém cia AC = IA=IC =

Céc tam gidc ABC,AB,C,AC,C la cac tam giac vudng co chung canh huyén AC.

a2
S

Do d6 I la tim ctia mat cau ngoai tiép hinh chép 4.BCC,B, va c6 ban kinh R =14 =



Cau 15.

ma*\2

3

Thé tich kh&i cau dé 1a V = %ﬁR3 =

Cho lang try tam gidc déu ABC.4'B'C’ ¢6 AB =a, gbc giita hai mit phang (A'BC) va (ABC) bang

60°. Goi G 1a trong tdm tam gidc A'BC . Tinh ban kinh ctia mat cau ngoai tiép t&r dién G.ABC .

a\/g Ta
A. ) B.a. c. —. D. 3.
12 @ =12 av3
L&i giai
Chon C

Goi M 1a trung diém BC va I la trong tim tam giac ABC .
Ta co
(4'BC)~(4BC)=BC
(ABC): AM LBC = ((4BC),(A4'BC))= AMA=60".
(4'BC): A'M L BC

a3

Do tam gidc ABC déunén AM = -

Xét tam giac A'AM vudng tai A: tan 60° = AL = AA4' = 3_a'
AM 2

Vi G 1a trong tdm tam giac A'BC, I 1a trong tim tam gidc ABC va ABC.A'B'C’ 1a lang tru tam giac

déunén GI 1 (A4BC) va IG :é-AA' =%.

Tir d6 suy ra hinh chép G.4ABC 1a hinh chép déu.

a\/i L. 2 a\/§
6

VOl AIZE-AM:—-

Xét tam giac GAI vudngtai [: AG=~AI’ +IG" = 3

Goi O 14 tim mit cau ngoai tiép hinh chép G.ABC va N la trung diém GA.



Cau 16.

Cau 17.

a21)
GA* 6 _Ta .

2.GI ) 12

Ta c6: O thude GI va AGNO ~ AGIA nén R =GO = -
2
(B{'lc Ninh 2019) Cho hinh chép S.ABC c6 S4 L (ABC) , AB=a, AC = a\/z, BAC =45°. Goi B,,
C, lan luot 13 hinh chiéu vudng goc ciia 4 1én SB, SC. Thé tich khdi ciu ngoai tiép hinh chop

A.BCC,B, bang
3 3
AL B. 7a’~2 . ¢ 2 p. ¢ \/E.
2 3 3
Loi giai
Chon D

Trude hét, ta cd6 BC? = AB* + AC* =2 AB.AC.cos BAC = a*
= AC’* = AB’ + BC* = AABC vuong tai B.
_(BC L 4B
1
BC 1 84
(4B, L BC
Vi
AB, 1 SB

Nhu vay, 3 diém B, B,, C, cung nhin canh AC dudi mot goc vudng nén cung thudc mat ciu duong

= BC 1 (SAB)= BC L 4B,.

= AB, L (SBC)=> 4B, L. B,C = AAB,C vudng tai B,.

kinh AC hay mit cdu dudng kinh AC ngoai tiép hinh chép 4.BCC,B,.

= Ban kinh mit ciu: R = % = a;/i .

za*\2
3

. e . . . 4
Vay thé tich cla khoi cau ngoai ti€p hinh chép A.BCC| B, bang §7Z'R3 =

(Thi thir Lom6n6x6p - Ha Ngi 2019) Cho hinh liang try dimg ABC.A'B'C’ c6 day 1a tam giac vudng
cantai A va AB=AC =a~2, AA'=2a. Thé tich khdi cdu ngoai tiép hinh t& dién A4'B'C la:
3 3 4 3 3
A 8ra B 8v27a c wa b 427a .

3 = 3 o3 3




Ciu 18.

Loi giai

Chon B

Vi hinh lang try dimg ABC.A'B'C" c¢6 day la tam gidc vudng cén tai A nén truc ctia 2 day tring nhau
va la duong thing di qua trung diém cia BC va B'C’. Pong thoi ABC.A'B'C’ 1a hinh ling try ding
nén t giac BCC'B’ 1a hinh chir nhat. Do vay diém O (trung diém B'C) chinh I tim mit cau ngoai
tiép hinh lang tru dang ABC.A'B'C'.

Suy ra O 14 tAm mit cau ngoai tiép hinh tt dién A4'B'C .
Vi AABC vudng can tai 4 nén BC = AB\2 =2a.
Vi BCC'B' 13 hinh chit nhat nén B'C =+ BB” + BC* =2a2.

) . 1
Béan kinh mat cau ngoai ti€p hinh tir dién A4'B'C 1a R=0B'= EB'C =av2.

Thé tich mit cau ngoai tiép hinh tir dién 44'B'C 1a V = §HR3 =

8x/§7ra3

3

Cho hinh chép S.4BC ¢6 ddy ABC latam gidc véi AB = 2cm, AC =3cm, BAC = 60°, SA | (4BC)
. Go1 B,,C, lan luot 14 hinh chiéu vuong goc cua 4 lén SB,SC. Tinh thé tich khdi cau di qua nam
diém 4,B,C,B,,C,.

A. 2821 cm’. B. @cm3. C. Wiz cm’. D. 27—7[cm3.
27 27 6 6
Loi giai

Chon A



-

OB

ag N3G C
2w\ ——=H
F >. /
\

Goi F,G lan luot 1a trung diém cua AB, AC .
SA L (ABC)=>(SAB) L (4BC).
Goi d 1a trung tryc cia doan 4B = d L (SAB). Do d6 moi diém thudc d thi cach déu céc diem
A,B,B,.
Goi d' 1a trung truc cua doan AC =d' L (SAC ) Do d6 moi diém thudc d' thi cach déu cac diém
4,C,C,.

H =dNd'= H la tAm mit cau di qua ndm diém A,B,C,B,,C,.

H ciing chinh 13 tim duong tron ngoai tiép tam giac ABC .

R BC _NAB+4C’—24BAC.cosh _ 21
2sinA 2.sin 4 3

4 28217 4

Thé tich khéi cau: V =—7zR’ = cm
3 27
Cau19. (Trwomg THPT Thing Long 2019) Cho t&r dién ABCD c6 cac mat ABC va BCD la cac tam gidc
déu canh bang 2, hai mit phing (4BD) va (ACD)vudng goc voi nhau. Tinh bén kinh mit cau ngoai
tiép tu dién ABCD.

A. 242 B. V2. c.&. D.ﬁ.

3 3

m.

Loi gidi

Chon B

o

Tacé: AABC, ABCD déucanhbang 2 (gt)nén AC=CD =2= AACD cantai C.
Goi [ latrung diém AD = CI 1 AD.

Ta co:



Cau 20.

(ACD) L (ADB)(gt)
(ACD)N(ADB)= AD => CI L (ABD)=>CI L IB (doIB C(ABD)) (1).
IC L AD(cmt)

Ta cé: AACD = AABD(c.cc) = CI =1IB (2).

CB 2
T (1) va (2) ta cd ACIB vubng can tai / —~CB=IB2=IB=—2="2=\2=1IC.

V2o 2
ADIB vuéngtai [ = ID = BD* — IB* =2 = AD = 2ID = 2/2.

Xét AADB c¢6: AB= DB =2;AD = 22 = AABDvuéng tai B= ABD = 90" = ACD = 90" Suy ra
mat cau ngoai tiép t& dién ABCD c6 dudng kinh 1a AD nén ban kinh la: R =ID = \/5

(Cum lién truwdomg Hai Phong -2019) Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh
bang a . Pudng thing SA=a2 vudng goc voi day (ABCD). Goi M 1a trung diém cua SC, mit
phing (a) di qua diém 4 va M ddng thoi song song v6i BD cit SB,SD lan luot tai £, F . Ban kinh

mit cau di qua nam diém S, A4,E,M ,F nhan gia tri nao sau day?

A a. B. 2. C. Q‘E. D. aV2.
2 2
Loi gidi
Chon C

Goi {O} = ACNBD .Goi G la trong tam tam giac SAC .
Vi (a) chira 4,M nén (a) qua G va song song voi BD va EF//BD.

2
SE—ZSB
Ta co: SB:SD:ax/g,AC:aﬁﬁg—izg—gzgﬁ 3 .

s , AE 1 SB
Ta lai c6: SA° = SB.SE ;SA° = SD.SF = )
AF 1. SD
Goi / 1a trung diém canh S4 .

Ta co: ASAC vuong can tai 4= AM 1 SC = ASAM vuong tai M = IA=1S = IM



Talai c6: ASAE vuongtai E=IA=IS=1IE.

ASAF vuong tai F = IA=1S=1IF .

T, = IA=1S = IM = IE = IE = M4t cau di qua nam diém S, 4, E,M ,F cé tdm 1a I va ban kinh
_S4_a\2

R .
2 2

Cau2l. (Chuyén Lé Quy DPon Dién Bién 2019) Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat,
AB =3,AD =4 va cac canh bén cua hinh choép tao véi mat day mdt goc 60°. Tinh thé tich khéi cau
ngoai tiép hinh chép di cho.

25043 . - 1253 .

_S0V3 5003

. cV D. V=
6 3 - 27

AV = .

L gidi

Chon D.

~
[ R p—.—.

Lt S

-
-
-

£ -

Goi O 13 hinh chiéu vuéng géc ctia diém S xudng mit phang day. Ta cé ASBO = ASDO nén SD =SB .
Chirng minh twong ty, SC = SA4, hay O latam cda hinh chit nhat ABCD. Do tam giac SAC déu nén

SA=SC=AC =~ AB*+ AD* =5. Trong mit phing (SAC) ké dudng trung truc cha canh SA4 diqua
S4* 25 53

trung diém K va cat SO tai diém I. Suyra R=SI = = = . Suy ra,
& Y 250 5B 3
3
V=i7rR3=i7z 5\/3 :500\/571
3 3 3 27

Ciu 22. (Chuyén Hung Yén - 2020) Cho hinh chop S.ABC c6 ddy ABC la tam giac déu canh 1. Mit bén
(SAC)1a tam giac can tai S va ndm trong mit phang vudng goc véi day, SA=SC = % .Goi D ladiém

d6i xtimg v6i B qua C . Tinh ban kinh mit cau ngoai tiép hinh chop S.4BD .

J34 334 c 3434 334

A ——. B. . . . D. .
8 4 - 16 8

Lo gidi



Cau 23.

Goi H 1a trung diém cta AC, do SAC 13 tam gic cén tai S va nam trong mit phiang vuéng goc voi

daynén SH 1. AC = SH 1 (ABC) va SH =~/SA* - AH? = %—izx/z.

Tam giac ABD c6 AC la dudng trung tuyén va AC = %BD nén ABD Ia tam gidc vudng tai A, suy ra
C 1 tAm dudng tron ngoai tiép tam giac ABD.

Dung truc (d) cta duong tron ngoai tiép tam gidc ABD. Goi I 1a tAm ctia mat cau ngoai tiép khdi chop
SABD = Iedva IA=1S=ID=IB=R.

Keé [KLSH:IK=CH=%

Gid sit HK =x = SK =2 —~x = 1S =/SK? + HC? = (ﬁ_x)u%:]g

Mit khéc: R=IA = AC? +IC? =1+ x* .

Ta c6 phuong trinh: ,/(\/E—x)2+i= 1+x2 @x:%
Suy ra: R=%+1R=\/x2+ :%,

Vay phuong an C dung.

(Chuyén Phan Bgi Chau - Nghé An - 2020) Cho hinh chop S.ABC c6 S4 vudng gboc véi day, day 1a
tam gidc du, SA = a+/3 va géc giita dudng thing SB va day bang 60°. Goi H, K 1an luot 1a hinh chiéu
vuodng goc cua 4 1én SB, SC. Tinh ban kinh mit cu di qua cac diém 4, B, H, K.



A. % B. D. \/ja )
L&i gidi

Chon D

Céch 1:

Goc gitra duong thang SB va day bang 60° = SBA =60° = AB = S4 _= a3 —y
tan 60 NE)

Goi BN,CM lan luot 12 hai dudng cao ctia tam giac ABC va I 1a trong tim ctia AABC.
Do tam gidc ABC déu nén M, N lan luot 13 trung diém cua cac canh AB, AC .

Tam giac ABH vuodng tai H nén M 1 tim duong tron ngoai tiép tam giac ABH |

~CM 1 AB . , \ \ o .
mat khac CM L Sd =>CM L (SAB ) ,tasuy ra CM 1a truc ciia dudng tron ngoai ti€p tam gidc

ABH . Hoan toan tuong ty ta co BN 1a truc cua dudng tron ngoai tiép tam gidc 4ACK . Tir d6 suy ra
IA=1IB=1IH =IC =1IK hay [ latam mat cau di qua céc diém A, B, H, K ban kinh mat cau 1a
2 4B\3 4B\

372 3

R=14




Cau 24.

AB\/E a«/g

Vay R=2 =22
dy 3

Céch 2:

Goi Ola tam duong tron ngoai tiép A4BC va D 1a diém ddi xing cia 4 qua diém O.

Taco BD L AB va BD | SA=> BD 1 (SAB)= BD 1 AH .

T gia thuyét = 4H 1 SB

= AH 1 (SBD) = AH L HD.

Tuong ty AK L KD.

Do cac diém B, H, K nhin AD dudi mot goc vudng nén B, H, K nam trén mit cau dudng kinh 4D .

(5B5(45C)) = SBA = 60'

SA4
tan 60°

a3

=q . Tam gidc ABC déu canh atacdé A0 :T .

tan@:ﬁ:AB:
AB

AD a\/§

Vay mat cau qua A,B,H,K c6 ban kinh R=T=A0= 3

(Chuyén Vinh Phuc - 2020) Cho hinh chop S.4BC c6 day ABC la tam gidc vudng can tai B va
BC =a.Canhbén S4 vuéng goc véi day (ABC). Goi H,K lan luot 1 hinh chiéu vudng géc clia 4
lén SB va SC . Thé tich ctia khéi ciu ngoai tiép hinh chép 4. HKCB bing

2na’ na’ na’
A \2nd’ . B. V2 . c. —. D. — .
3 6 2
Lo gidi

Chon B



. 2 . . 1
Goi / latrung diém cua AC . Do tam giac 4ABC vudng cantai B nén IA=IB=1IC = EAC.

Do AK L SC nén AAKC vuong tai K, khido 14 =IK =1C=%AC.
Taco BC L AB,BC 1. S4A= BC 1 (SAB)= BC L AH ,ma AH 1 SB nén AH 1 (SBC)

= AH | HC hay AAHC vuong tai H :>IH=1A=IC=%AC.

1 ) L
Nhuvdy I4=IB=IC=1H =IK = EAC hay mat cau ngoai ti€p hinh chop A.HKCB c6 tam [ 1a

a

trung diém AC, ban kinh R:%AC:%.BCJ_: 22.

7 o 4 4
Vay thé tich khoi caula V' = gnR3 = gn(

Cl\/z}3 _ \/ETCQ3 .

2 3

Céu25. (S& Ninh Binh 2020) Cho hinh chép S.4BC c¢6 SA L (ABC), AB=+/3, AC=2 va BAC =30°.
Goi M, N lan luot 13 hinh chiéu cia A trén SB, SC . Ban kinh R cta mit cau ngoai tiép hinh chop
A.BCNM la
A.R=2. B. R=+/13. C. R=1. D. R=42.
Lo gidi

Chon C



B

Xét tam gidac ABC ¢6 BC* = AB> + AC* —2AB.ACcos B=3+2’ —2.\/§.ZCOS30° =1.
Suyra: AC* = AB*> + BC* =4 hay tam gidac ABC vuéngtai B.

Goi | la trung diém AC suyra IA=I1C =1B. (1)
Tuong ty tam giac ANC vuong tai Nta duwgec IA=IC =IN . (2)
Xét BC va (SAB) c6

BC 1 AB (cmt)

= BC 1 (S4AB) ma AM < (SAB) = AM 1 BC.
BC 154 (gt)

Ta duoc

AM 1 BC

= AM 1 (SBC) ma MC < (SBC) = AM 1L MC.
AM 1 SB(gt)

Suy ta tam gidc AMC vudngtai M tadwoc IA=IB=IM (3)

\ : AB
Tir (1), (2) va (3) suyta 7 la tdm mit cau ngoai ti€p hinh chép A.BCNM c6 ban kinh R = Al == =L

Cau 26. (Kim Thanh - Hai Dwong - 2020) Cho hinh chép S.ABC c6 SA vudng gbéc véi médt phdng (ABC),

AB=a,AC = a\/E,BAC =45°.Goi B,,C, lan luot la hinh chi€u vuéng géc cia A 1én SB, SC . Thé tich khéi cau
ngoai tiép hinh chép ABCC, B, bang

3

3
a B. 7ra3\/5. C 7 \/E

. D. imf
\/5 . 3 . 3 .

Lo giai

A.

Chon C



Xét tam gidc ABC c6 BC* = AB* + AC? —2.AB.AC.cos BAC = a* +2d° a2t = &

NG

=BC=a

Tam gidc ABC ¢6 BA=BC = a,B]\C =45° 13 tam gidc vudng can tai B

= BC L (SAB)= BC L 4B,

BC 1 AB
Ta co
BC 1S4

AB, 1 SB
Khi d6 4B L BC = AB, 1 (SBC) = AB, 1 CB, = AAB,C vubng tai B,

1
Goi / latrung diémciua AC
Vi tam gidc ABC vubéngtai B nén IA=1IB=1IC

Vitam gidc 4B,C vuodngtai B, nén [4=1C = IB,

Vitam gidc ACC, vudngtai C, nén [4=1C=1IC,

. , 1
Vay [ la tam mat cau ngoai ti€p hinh chép ABCC B, véibéan kinh R ZEAC =

4
7
N

3

Thé tich kh&i cau dé 1a: V = f;sz






