Chuyén dé 23

MAT CAU -

KHOI CAU

TAI LIEU DANH CHO POI TUQNG HQC SINH KHA - GIOI MUC 7-8-9-10 PIEM
LY THUYET VA PHUONG PHAP

MAT CAU

Mot so cong

thirc:

Mat cau ngoai tiep da dién
Mt cau ndi tiep da dién

@ Hinh thanh: Quay duong

*Tam /, ban kinh

R.

13 | *Thé tich khoi cau:
tron tam 7, ban kinh RZT _47[R3
quanh truc 4B, ta c6 mat cau 3

nhu hinh vé.

1. Hinh chép c6 cic dinh nhin mgt canh dwéi

R=IA=1B=1IM .
*Puwong kinh 4B =
= Thiét dién qua tim mat cau:

La duong tron tam / , ban kinh

= Dién tich mat cau:

2R.

[s = 4rr].

Miit ciu ngoai
tiep da dién la

mit cau di qua tat

ca dinh cua da
dién do.

Mt cAu ndi tiép
da dién 1a mit cau
tiép xuc vai tat ca
cac mat cua da dién
do.

mot goc vuong.
s s
R b
1§
A
A
B
= X¢ét hinh chép c6 = Xet hinh chop tam = Xét hinh chop tir giac déu
« Xét hinh chop c6 SA L (ABCD) va giac dcu ¢6 canh bén c6 canh bén bang b va chicu
SA L (ABC) va ABCD 13 hinh chit bang b va duong cao cao SO=h. ,
_A. . nhat hodc hinh vuéng. | SH=". = Ban kinh mat cau ngoai tiép
ABC =90". L~ = Ban kinh mit cau 2
PR e u 5 = o oK : 1 J4 A \ b
*Tacod gac — SBC = 90 B¢ %C , Dhgoai tiép hinh chép hinh chép trén 1a |R = ohl
SAC = SBC =90" o=t Rl E
nén mit ciu ngoai Slfy ra mat cau ngoal fren fa (3= 2n|
tiép hinh chop co tdm tl‘ep hinh ??Op co tarr} d
I 13 trung diém SC, 1a trung diém SC, ban
SC
SC { =
ban kinh RZT kinh |R = 2 i

3. Hinh chép c6 canh bén vudng goc voi mat
phiang day.

4. Hinh chép c6 mit bén vuong goc vai mat day.

Trang 1



s = Khi d6 mat cau ngoai
tiép hinh chop co ban
kinh
h 2
R = [ﬁ] S rd2 .
WAL 2
i\ . 0 . Néu day la tam giac
déu canh a thi
B L _as = X6t hinh chop c6 mit bén (SAB) L (day), ban kinh
= X¢ét hinh chop co @ g Y ST A C Lk \
) . . ngoai tiép day la r,, ban kinh ngoai tiép ASAB la
SA L (ddy) va s Néu ddy [ahinh vuéng | o0 P o 2 la SORTHED S
SA = h; ban kinh a2 r,, d=AB = (SAB)n (day). (doan giao tuyén)
dudng tron ngoai tiép ~ canh a thi r, = —5 | "Khi d¢6 ban kinh mt ciu ngoai tiép hinh chép la
cuadayla r,. = Néu déy 1a hinh chit ., &
nhat canh @, b thi =\t T
_ Aa®+ b’
d — T

1. Khoi cau ngoai tiép khoi ling

Cau 1. (THPT Ninh Binh-Bac Liéu-2019) M6t hinh hdp chit nhat ¢6 ba kich thuéc a,b,c noi tiép mot

mat cau. Tinh dién tich S ctia mat cau do

A. S:16(a2+b2+cz)7z. B. S:(a2+b2+c2)7z.
C. S:4(a2+b2+c2)7z. D. S:8(a2+b2+cz)7z.
Loi giai
Chon B
A D
\
(AN
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| \
B 1 \
o »
A/‘\‘\———\q‘-‘———
/ ~ \
/ ~>e DN
/ ~
/ ~
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Ban kinh mat cau ngoai tiép hinh hop chit nhat1a r =0A = =

Dién tich mit cAu ngoai tiép hinh hop chit nhat 1a

—\2
MJ 7z=(a2+b2+c2)7r.

S=d4xr —4{
2

Cau 2. (Chuyén Thai Binh - 2018) Cho I&ng try tam gidc déu cé canh ddy bang a canh bén bang b . Tinh thé tich
cta khéi cau di qua cac dinh cla lang tru.
3 3

A.

|=~]

(4a” +3b%) (4a2 +3b2)

T
183

T
)
18V2
Loi giai

1
183
C. ﬁ (40> +0°) . (40> +30°) .
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Cau 4.

~
<

IR
S

B

Goi 7,1' 1an luot 1a tAm hai day, O 1a trung diém cua II'. Khi d6 ta c6 O 1a tAm mat cau ngoai

tiép lang tru.

B

b 3 DA 1 \
Ta co: Al = aT,IO = 5 suy ra ban kinh mat cau ngoai tiép lang tru la

a’ b? 1
R=(“+2 = _Jaz 13
3 4 203

4 T
Vay V., =—7gR’ =—"—
W om T3 183

3

(4a2 +3b2)

M6t mat ciu ngoai tiép hinh hop chir nhat ABCD.A'B'C'D' c6 kich thudc AB=4a,
AD =5a, AA'=3a. Mit ciu trén c6 ban kinh béng bao nhiéu?

A 52a B. 6a. C. 243a. p. N2
2 2
Loi giai
Chon A

B
Goi I 14 tAm cua hinh hop chit nhat ABCD.A'B'C'D' khi d6 ban kinh mit ciu ngoai tiép hinh

hop nay la R = I4 =%AC =%x/AB2 + AD*+A'A? =%.

(Chuyén Lé Hong Phong Nam Pinh 2019) Thé tich khéi cau ngoai tiép hinh chit nhat ¢ ba
kich thudc 1,2,3 1a

AE B. 2% C. 367. D. T147
8 2 3
Loi giai
Chon D
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Cau 6.

Trang 4

Tacé AC' =~ AA” + AB> + AD* =14 .
Mit ciu ngoai tiép hinh hop chir nhat nhan dudng chéo AC’ 1a duong kinh, do d6 ban kinh mait

1 J14 4 iﬂm«/ﬁ_%/ﬁ;z

caula R=—AC' =——. Vay thé tich khéi cau la V == 7R’ =
2 2 3 3708 3

(Thpt Vinh Ljc - Thanh Héa 2019) Tinh ban kinh R ctia mit cau ngoai tiép ctia mot hinh lap
phuong co canh bang 2a

3
A.RzaT. B.R=a. C. R=2a\3. D. R=a\3.
Loi gidi
Chon D
A D’
B' c
Ny
'/1%1:: ”””””””””””””” D
B - \\:C

Hinh 1ap phuong ABCD.A'B'C'D' nhu hinh v€. [ 1a tdm cua hinh 1ap phuong. Khi d6 7 1a tam
mit cdu ngoai tiép cua hinh lap phuong.
AC JAA? + AC* \AA” + AB* + AD’ &
2 2
(Chuyén Nguyén Trii Hai Dwong 2019) Dién tich mat ciu ngoai tiép khbi hop chit nhat c6
kich thude a, av/3 va 2a.

Tacdo R=

A. 84°. B. 4rza’. C. 167a”. D. 8za’.
Loi giai
Chon D



Cau 7.

B C’

C

Xét khdi hop chit nhat ABCD.A'B'C'D’ tam O, véi AB=a, AD = a3 va AA' =2a.DéE thiy O
cach déu cac dinh cua khéi hop nay nén mit cdu ngoai tiép khdi hop c6 tim O, ban kinh
AC’
2
Ta co

AC =~ AB*+ AD* =2a, AC' =\ AC*+CC" =2a\J2 = R= AZC —av2.

Vay dién tich mat cau ngoai tiép khéi hop nay 1a S = 4zR* =87a’.

R=

(Chuyén Pai hgoc Vinh - 2019) Cho hinh hdp cht nhat ABCD.A'B'C'D' ¢6 AB=a,
AD = AA' = 2a . Dién tich cua mat cau ngoai tiép hinh hop da cho b::ing

3ra? 97a?
A. 97a’. B. . C. D. 3za’.
4 4
Loi giai
Chon A
A D'
B’ i C.r
PN
Al D
Bl T

Ta c6 tim mit cAu ngoai tiép hinh hép ABCD.A'B'C'D’ ciing 1a trung diém ctia mot dudng chéo
A'C (giao cac duong chéo) cua hinh hop.
Hinh hop chir nhat ¢c6 d6 dai 3 canh dai, rong, cao la: AD=2a, AB=a, AA'=2a.

AC NAD*+4B*+44% 3a
2 2

= Ban kinh mit ciu ngoai tiép hinh hop la: R =

2
=S =47k’ = 47r.(37aj =97a’.

Cho hinh lap phuong c6 canh bang a . Thé tich khéi cAu ngoai tiép hinh 1ap phuong d6 bang

3 3
= ?ﬁcf . B. V=43za’. C.V= ’“’3@. D. V= ”“2‘6 .

AV

Loi giai
Chon D
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Tam / cta mit cau ngoai tiép 1ap phuong ABCD.A'B'C'D’ 1a trung diém cuia dudng chéo AC’

va R:IA:AC

Khdi 1ap phwong canh a nén:

AA" = a, A'C' = a\/z

— AC' = AA? + 4'C" :,/a2+(a\/5)2 :NE:»R:%: “‘/5.

2

Vay thé tich khéi cau can tinh 1a:

’ 3
V:i.ﬂ.R3:i_7[' & :iﬂ.'a3£:ﬂ'.a \/§

(@vtt).

Cau 9. (Nho Quan A - Ninh Binh - 2019) Cho hinh 1ap phuwong ABCD.A'B'C'D' canh a. Tinh dién
tich § cua mat cau ngoai tiép hinh 1ap phuong 4BCD.A'B'C'D'" .

A. 37ad*. B. 7a’. C. dra’ . D. 7za2\/§.
- 3 2
Loi giai
Chon A
B ¢
A D

Goi O 1a tam ca hinh 1ap phuong ABCD.A'B'C'D’ khi d6 ban kinh mit cau ngoai tiép hinh 1ap

af

phuong ABCD.A'B'C'D'1a R = 04 =-——.Do d6 dién tich S ciia mat cau ngoai tiép hinh lap

phuong ABCD.A'B'C'D'1a S =47R* =4z {a‘/_J =371d>.

Cau 10. (Pai hoc Hong Pirc ~Thanh Héa 2019) Cho hinh 1ap phuong ABCD.A'B'C'D’ cé canh bang
a. Tinh ban kinh R cua mit cau ngoai tiép tor dién ABB'C'.

a3 a3
1 >

A. R=a3. B. R=

C.R= D. R=2a.

Loi giai
Trang 6



Cau 11.

Chon C

B C
P
N
a | N
N
a
4 =1 ; N
N T~ o N
N FREN
- /C
/
/
/
/
A a D'

Goi I 1a trung diém cta AC".
Ta ¢c6 AABC’ vuodng tai B(vi AB L (BB'C'C)) va AAB'C’ vudng tai B'(vi B'C' L (4ABB'4")).
Khi d6 I4=1B=1B'=1IC',suyra I 1atim mit cdu ngoai tiép t&r dién ABB'C’.

(

C'=~AB”+B'C” = AB>+ BB” + B'C"” = a /3. Viy R=

Cach khac: Mt cau ngoai tiép tor dién ABB'C’ cling 1a mat cau ngoai tiép ta dién hinh 1ap
phuong 4BCD.A'B'C'D' . Ban kinh mit cau la nira duong chéo hinh 1ap phuong canh a, tic 1a

o3

bang

(Chuyén Quéc Hoc Hué 2019) Cho lang try dimg ABC.A'B'C' ¢6 day la tam giac ABC vuodng
cantai A, AB=a, AA = a+/3 . Tinh ban kinh R cua mat cau di qua tat ca cac dinh cua hinh lang

tru theo a.

A.Rza\/g. B.R=2, C.R=2a. D.R:“ﬁ.

- 2 2 2
Loi giai

Chon A

Hinh veé.

B

=

"
C

Goi M 1a trung diém BC,suyra M la tim dudng tron ngoai tiép tam giac 4BC .

Goi M' latrung diém B'C’,suy ra M' la tim duong tron ngoai tiép tam gidc 4'B'C’.

Goi 7 1a trung diém MM', khi d6 I chinh la tim duong tron ngoai tiép ling tru.

Theo dé ta c6 MBzBTC:a\/E va ]M:M;M :A; :a\z/g‘

Trang 7



Cau 12.

Cau 13.

Cau 14.

Trang 8

a5

Tam giac MIB vudng tai M nén ta tinh dugc R=IB=~IM’ + MB* = 5

Tinh dién tich S cta mit cau ngoai tiép hinh ling tru tam giac déu co tit ca cac canh bang a .

2 3 2
A. T7a . B. 74 . C. nda*. D. T7a
3 8 9
Loi giai
Chon A
_-CJ
" o
: %
o]
A
43
Goi O, O’ 1an luot 1 tAm duong tron ngoai tiép hai tam giac ABC, A’B’C".
Trén OO’ lay trung diém I. Suy raIA =IB=IC =IA’=IB’ =IC".
Vay I 1a tam mat cau ngoai tiép lang truy.
2 2
Suy ra ban kinh mit cAu R = 14 =JOI* + 04> =~JOI* + 04 = (%) + [“*f} - “*éﬁ .
2 2
Dién tich mit cau S =4zR’* = 47r71i2 = 77[;

(Chuyén Bic Giang 2019) Cho hinh 1ap phuong c6 canh bang 1. Thé tich mit cau di qua cac
dinh cua hinh 1ap phuong la

A g 7 .37 p. 337
3 2 2 2
Loi giai
Chon B
A D'
LEaRN @
RN
! 3
L b
B ]\\‘\\ C

Mit ciu qua cac dinh ctia hinh 1ap phuong c6 duong kinh 1a 4'C.

Ban kinh mat cau la R =% =§.

Thé tich khéi cAu la v= %mﬁ ==

Cho hinh 1ap phuong ABCD.A'B'C'D' c¢6 canh bang a. Puong kinh clia mit cdu ngoai tiép
hinh 1ap phuong la



Cau 15.

0

Do dai dudng kinh ctia mit cau ngoai tiép hinh 14p phuong bang d6 dai duong chéo cua hinh 1ap
phuong bang AC'. Ta ¢6 ABCD la hinh vuéng canh a = AC = a2 . Xét tam giac A'AC

vubng tai A= AC'=~+AA"+ AC* = a2+(ax/5)2 =a3.

Ti s6 thé tich gitra khdi 1ap phuong va khdi cau ngoai tiép khdi 1ap phuong d6 bang
A 7r\/§ 2\/§ 3\/5 N2
S

B. —. C.—. D. —.
- 3z 27 3

Chon B

Xét hinh 1ap phuong ABCD.A'B'C'D' canh 2a ndi tiép trong mit cau (S).

Khi &y, khéi 1ap phuong c6 thé tich ¥ =(2a)’ =8a* va ban kinh mjt ciu () 1a

261\/5 :a\/g.

2

R=

Thé tich khéi cau(S): 7, =§ER3 =§7Z’(a\/§)3 =47’ 3.

Vay ti s6 thé tich gitra khéi 1ap phuong va khéi cau ngoai tiép khéi 1ap phuong bang

Trang 9



Cau 16.

Cau 17.

Trang 10

Thé tich khéi cAu 1a: V = 37

V8 2 23
V, 4ra’\3 #3331

Cho hinh hop chit nhat ABCD.A'B'C'D"' ¢6 AB=a, AD=2a, AA'=3a. Thé tich khdi cau
ngoai tiép hinh hop chit nhat ABCD.A'B'C'D" 1a

3 3
28Vl4ra’ B. Jerd". ¢, Nisra.
3 3
Loi giai

A D. 4\/g7m3 .

Chon C

“"‘-
el

Goi O la tam cua hinh hdp ABCD.A'B'C'D".
T gidc ABC'D' 1a hinh chit nhat c6 tam O nén O4A=0B=0C"'=0D" (1).

Tuong tu ta ¢6 cac ta giac CDB'A', BDD'B' 1a cac hinh chir nhat tam O nén
OC=0D=0A4'=0B', OB=0D=0B"'=0D'(2).

Tir (1) va (2) ta ¢6 diém O cach déu cac dinh cta hinh hop nén O 1 tAm mit cau ngoai tiép hinh
hop.

AC' NAA?+4'C® A4+ A'B*+A4'D"

Ban kinh mit cau la: R = 04 = 5 5

B \N9a® +a* +4a’ 3 a\/ﬁ

2 2

2 3

4 [a\/ﬁf _ 7\/ﬁ7m3 ‘

Cho hinh lang tru ding ABC.A'B'C' c6 ddy ABC 1a tam giac vuong tai A4, AB=a3,
BC =2a, dudng thing AC’ tao véi mit phang (BCC'B') mét goc 30° (tham khéo hinh v& bén

dudi). Tinh dién tich S ctia mat cau ngoai tiép hinh lang try da cho?

A B




Cau 18.

A. S =24ra’. B. S=67d". C. S=4ra’. D. S =37d>.
Loi giai

Chon B

Ké AH 1L BC (H € BC) thi AH 1 (BCC'B') (vi (4BC) va (BCC'B') vudng gbc v6i nhau theo
giao tuyén BC). Suy ra: AC'H =30°.

AABC vudng tai A c6 duong cao AH nén AC =~/ BC*>—AB* =a vaAH = Al;gc = a\2/§ .
AAHC' vudng tai H = AC' = _Agloo =a\3.Suyra AA' = AC? - AB* =a\2 .
sin

Ta c6 thé xem hinh lang try d4 cho 1a mot phan ctia hinh hop chir nhat c¢6 cac kich thudc lan luogt
1a AB=a\3, AC=a va A'4=aV?2.

Do d6 ban kinh mit cAu ngoai tiép hinh lang tru 1a R = %\/(a\@ )2 +a+ (aﬁ )2 = "f .

Dién tich mit cau can tim: S =47R* = 67a’.

(Chuyén PH Vinh - Nghé An -2020) Cho hinh ling try tam gidc déu ABC.A'B'C’ ¢ AA' =2a,
BC=a.Goi M latrung diém ciia BB'. Ban kinh mit ciu ngoai tiép khdi chép M.4'B'C’ bang

A. 3‘6". B. ‘E“. C. m". D. 2‘/5".
8 2 = 6 3
Loi gidi
Chon C
B C

Goi O; O' lan luot 13 trong tdm cua cac tam giac ABC va A'B'C’.
00" = AA'=BB' =2a

Vi ABC.A'B'C’ 1a lang try tam gidc déu = {00’ L (4BC);00' L(A'B'C’).
BC=BC'=a

Nhu vay OO’ 14 truc dudng tron ngoai tiép 2 mat day.

= tAm mait cau ngoai tiép khéi chop M.A'B'C' nam trén OO’ .

Trang 11



Cau 19.

Cau 20.

Trang 12

Trong mit phang (OBB’O’) , tir trung diém H cia MB', ké dudng thang vudng goc véi MB' cit

00 tai I.

Suy ra I4' = IC' = IB' = IM = khdi chop M.A'B'C’ ndi tiép mit cau tam 7, ban kinh R = IB' .
Goi N la trung diém ctua A'C’.

Dé dang chimg minh duge HIO'B’ 1a hinh chir nhat.

2 N2 2
Suyra IB' =10 + BO'? = \/HB’Z + (%B’NJ = \/(ﬁJ + [3. B C‘gJ

4 3 2
oV (a3) a2l
=>IB'==| + = )
2 3 6
(Chuyén Thai Binh - 2020) Cho liang try ding ABC.A'B'C’ c6 chiéu cao bang 4, day ABC la
tam gidc cantai 4 voi AB = AC =2; E‘l?? =120°. Tinh dién tich mat cau ngoai tiép lang try trén

6472 3272

A. . B. 167. C. 32r. D. .
3 3
Loi giai
Chon C
C'
AV
MV
I8
o |
A
7
7
Ak/\l C
= == e ——)
I fr—
M
B

Goi M, M’ 1an luot 14 trung diém cia BC va B'C’'. Goi 1,1’ 1an luot 13 tAm dudng tron ngoai
tiép tam giac ABC vatam giac A'B'C’. Khi @6, II' 1a truc dudng tron ngoai tiép cac tam giac
ABC va tam giac A'B'C’, suy ra tim mit cau la trung diém O cua II'.

Tacd BM = AB.sin60° =+/3 = BC = 2./3.

B—E\:Z.]Aj]A:?iZZ; Ol =2=04=~OI* + 14> =22 .
sin BAC 2.sin120°

1 \ 2
Ban kinh mit cdu R = O4 = 24/2 . Dién tich mit cdu 1a S = 47R> = 47r(2\/5 ) — 327

Phuong an C dugc chon.

(Chuyén Son La - 2020) Cho hinh ling try tam gidc déu ABC.4A'B'C’ ¢6 cac canh déu bang a .
Tinh dién tich S ctia mit ciu di qua 6 dinh cta hinh lang tru dé.
A.S:77m2. B s=19 c. 5=’ p. 529"
3 3 144 114
Loi giai
Chon A



~

M

— e e e e e — = -

Goi 1, I' lan luot 13 trong tim tam giac ABC,A'B'C’, O 1a trung diém cta /7'. Khi d6 O 13 tdm

mit cAu ngoai tiép hinh lang try.

Ta ¢6 A1=3AM=“‘/§, or=2<.
3 3 2
a\ a Y NG
Ban kinh mit cau ngoai tiép hinh lang tru R = 04 =~ OI* + AI* = (—) +(—j = .
SOaLHEp 8 2) \BB) 2

2 2
Dién tich mit ciu S = 47R? = 47, L% = 774

3

(Mi 101 - 2020 Lan 1) Cho hinh chép S.4ABC c6 day la tam giac déu canh 4a, S4 vudng goc
v6i mit phing day, goc gitra mat phang (SBC ) va miat phang day bang 60°. Dién tich cia mat
cau ngoai tiép hinh chop S.4BC bing
2 2 2
A 1727a . B. 767a . C. 847d>. D. 1727a
3 3 9
Loi giai

Chon A.

Ta c6 tim cua day ciing 13 giao diém ba dudng cao (ba dudng trung tuyén) ciia tam giac déu

\/g 4\/§a

ABC nén ban kinh duong tron ngoai tiép day 1a » = 4a.T = 3

Trang 13



Cau 2.

Trang 14

Puong cao AH cla tam giac déu ABC 1a AH = 2\/_ =23a.

Géc giita mit phang (SBC) va mit phiang day bang 60° suy ra SHA = 60°.

Suy ra tanSHA—S—A 54 =3=S4=6a.
AH 23a
/ 12
Bén kinh mit cau ngoai tiép R,. \/941 16 a’ \/ 3 2 —a
2
/ 2
Dién tich mit cAu ngoai tiép ctia hinh chép S.ABC 1a S, =47R> =4rx (% a] = 17237[61 )

(Mi 102 - 2020 Lan 1) Cho hinh chép S.4BCc6 day la tam gidc déu canh 4a, SA vudng goc
voi mit phang ddy, géc gilta mdt phang (SBC) va mit phang ddy bang 30°. Dién tich mit cau
ngoai tiép hinh chop S.4BC bang
1727a’ 767a’ T67a’

D.

A. 527a’. B. . . .
3 9 3

Chon D

Goi M,N,P lan luot a trung diém cua BC, AB, SA

Goi G la trong tAm tam gidc dong thoi 1a tAm dudng tron ngoai tiép tam giac ABC .

Qua G ta dung dudng thing d vudng goc mat ddy.

Ké dudng trung truc SA cat dudng thang d tai I, khi d6 I 1a tAim mit cau ngoai tiép khdi chop
S.ABC.

Ta cé ((SBC),(4BC))=SMA=30°,

=S4 =AM .tan30° = 4a£§=2a:AP:STA:a
AG =2 am =2 44 */_ 4a:3 — Pl = AG = 4a:3
3 37 ) 3 3

3

2
Xét tam gidc API vudng tai P ¢6 Al =\ AP*> +PI* = |a’ +[4a3\/§) = ays7 :

Ban kinh R= 4] =

a57
T



Cau 3.

Cau 4.

2
Dién tich mat cdu S = 47R* = L0%%
(M4 103 - 2020 Lan 1) Cho hinh chép S.4BC c6 day la tam gidc déu canh 2a, S4 vudng goc
v6i mit phang day, goc gitra mat (SBC) va mit phiang day 1a 60° . Dién tich ctia mit cau ngoai
tiép hinh chép S.4BC bang

437a’ B 1974a* C 437a’

3 o3 9
Loi giai

A. D. 21za’.

Chon A.
Goil,J lan luot 13 trung diém cua BC,SA4. Ta co ((W)) = SIA = 60°.,

— S4 = Al tan 60° = 3a :sKGz%:%"

Goi G trong tAm tam giac dong thoi 1 tim dudng tron ngoai tiép tam giac ABC.
Qua G ta dyng duong thang A L (ABC).

Dung trung truc SA cat duong thang A tai K, khi d0 KS = KA=KB=KC nén K la tim mit cau
ngoai tiép khdi chop S.4ABC.

2
Tacé R=KA=VKG + 4G = a.,/g Di¢n tich mat cau S =4zR’ = ‘43;m '

(M3 104 - 2020 Lan 1) Cho hinh chép S.ABC c6 day l1a tam giac déu canh 2a, SA vudng goc
v6i mat phang day, goc giita mat phing (SBC) va mit phang ddy bang 30°. Dién tich ctia mit
cau ngoai tiép hinh chop S.4BC bing

43ra’ 197a’ 197a’

A. . B. C.

B . D. 137d>.
3 3 9

Loi giai

Chon B
Goi M 14 trung diém cta doan BC .
N 12 trung diém cta doan S4.
G latrong tam AABC.
Trang 15



Cau 5.

Cau 6.

Trang 16

Goi d' 1a dudng thang di qua trong tim G cia A4BC va vudng goc v6i mit phang day.

d 13 duong trung truc cua doan thang S4 .

Tir d6 suy ra tAm / cua mit cau ngoai tiép hinh chop S.4BC 1a giao diém cua hai duong thang
dvad'.

Suy ra: ban kinh mit ciu R = AT .

Ta co: AABC ddu canh 2a = AM = 2a.§:a 3 va AG = 2“;/5 .

Goc gifta mit phang (SBC) va mit phang déy la goc SMA =30°

tan SMA =2 = S4 = AM.tan30° =a\/§.£=a.
AM 3

Suy ra: AN =%.

ajz_l_[Za\/gT 57

Dodé:R—AI—\/AN2+N12—JAN2+AG2—\/(E 3 -

Vay dién tich ciia mat ciu ngoai tiép hinh chép S.4BC la: S =47.R* = 4r. 3

2
J57 B 197a’
6 .
(Sé& Bic Ninh - 2020) Cho hinh chép ABCD c6 day 1a hinh thang vudng tai 4 va D. Biét
SAvubng goc v6i ABCD, AB=BC =a, AD =2a,SA=a~2 . Goi Ela trung diém cia 4D . Ban

kinh mat cau di qua céac diém S, A4,B,C,E béng

A.“\g. B.“\@. c. N6 D. a
2 6 3
Loi giai
Chon D

Ta théy cac tam giac ASAC; ASBC;ASEC vudng tai A,C,E . Vay cac diém S, 4, B,C, E nim trén

SC_NS£+AC _

mit cau dudng kinh SC = R = > >

(S& Yén Bai - 2020) Cho hinh chép S.ABCD cé day ABCD 1a hinh chit nhat c6 dudng chéo bang a\/i, canh
SA c6 do dai bang 2a va vudng géc véi miat phang ddy. Tinh ban kinh mat cau ngoai tiép hinh chép S.ABCD .

A a6 a\/g a\/g 2a\/g

A. B. . C. . D. .
2 12 4 3

Loi giai

Chon A



Cau 7.

Cau 8.

Theo gia thiét, S4 L (ABCD) =841 AC nén ASAC vuéngta A.

Mat khac
BC 1 4B
{BC 154

Tuong ty, ta cling c6 ASCD vuéngta D.
Goi I latrung diémcia SC .Suyra IS=14=IB=1C=1ID.

= BC 1L SB.suyra ASBC vuéngta B.

SC
Do d6, I la tdm clia mat ciu goai tiép hinh chép S.ABCD va ban kinh R = 7 )

Tacs SC=~/SA* + AC* = \/Za a[ =a\J6 = R—a[

(Bim Son - Thanh Héa - 2020) Cho hinh chép S.4BCD, c6 day 1a hinh vudng canh bang x.
Canh bén S4 = x\/g va vudng goc vi mat phéng ( ABCD). Tinh theo x dién tich mit cau ngoai
tiép khdi chop S.ABCD .

A. 87x’. B. x*/2. C. 2mx’. D. 2x°.

Loi giai

Chon A

+Tacd SA L (ABCD)=SA 1 AC, SAL BC, SA L CD.
{BCJ_SA

CD 1 S4
= SB, = CD 1 SD.
BC 1 4B CD 1 AD
Vay SAC = SBC = SDC =90° do d6 4, B, D, S, C thudc mit cAu duong kinh SC .
+ Ta c6 AC = \/Ex, SC =~/SA> + AC* =22x. R 1a ban kinh mit cau ngoai tiép khéi chop

S.ABCD khi d6 R:%:ﬁx. Dién tich mit cau ngoai tiép khéi chop S.4BCD bang
2 2 2
S =4nR :4’TY<\/§X> =8mx".

(Chuyén Nguyén Tat Thanh Yén Bai 2019) Cho hinh chép S.ABCD c6 day 1a hinh vudng
canh . Canh bén SA4 =a+/6 va vudng goc véi day (ABCD). Tinh theo a dién tich mat cau
ngoai tiép khdi chop S.ABCD .

Trang 17



A. 87ad°. B. i’ 2 . C. 27d>.
Loi giai

D. 24°.

Goi O =AC N BD, duong chéo AC =a~2
Goi I 1a trung diém cua SC .

Suy ra OI 1a dwong trung binh cua tam gidc SAC . Suy ra Ol // SA = OI L (ABCD).
Hay OI 1a truc dudng tron ngoai tiép day ABCD .

Ma IS=IC = IA=IB=IC=ID=1IS. Suy ra I la tim mit ciu ngoai tiép chop
S.ABCD .

/ 2 2
Ban kinh mat cau ngoai tiép chop S.ABCD: R =SI = € _ % =av2.
Dién tich mit cau: S =47R* =87d”.

Cau 9. (Chuyén Thai Nguyén 2019) Trong khong gian, cho hinh chop S.ABC c6 SA, AB, BC d61 mét

vudng goc voi nhau va S4 =a, AB=b, BC = c. Mit cau di qua S, 4, B,C c¢6 ban kinh bang

A. w, B.Na b+ C. Wi +b+P. D %m.
Loi giai
S
NS
N
AN
N
o
\\\\ O
a \ “\\T\\
\
; x’f )\\ "\l‘ &\\
. N .
- B "
A T _ \ \\.\ /
bxm ~— \\\ / ¢
x___\_h\!/
B

) {SA 1 AB
Ta co:

= SA L (ABC)= S84 L AC.
SA L BC

= BC 1 (SAB)= BC L SB.

Trang 18



Cau 10.

Cau 11.

Goi O la trung diém SC, ta co tam giac SAC,SBC vudng lan luot tai 4 va B nén:

OA=OB=0C=OS=%. Do d6 mit cau di qua S,A4,B,C co6tam O va ban kinh R=%.

Tacod: SC* =SB> +BC> =SA* + AB> + BC* =a”> +b* +¢’. suyra R=%x/a2 +b*+c°.

(Ma 105 2017) Cho tr dién ABCD c¢6 tam giac BCD vuodng tai C, AB vudng goc voi mat
phing (BCD), AB=5a, BC=3a va CD =4a. Tinh ban kinh R ciia mjt cau ngoai tiép tir dién

ABCD.

5a72 5073 5a72 503

B. R= C.R= D. R=
3 3 2 2

Loi giai

A. R=

Chon C

Tam giac BCD vudng tai C nén ap dung dinh li Pitago, ta dugc BD =5a.

Tam gidc ABD vudng tai B nén ap dung dinh li Pitago, ta dugc AD = 5a+/2.

Vi B va C cing nhin AD dudi mét goc vudng nén tim mat cau ngoai tiép ta dién ABCD 1a
AD 5a2

trung diém I ciia AD. Ban kinh mit cau nay 1a: R = BN = 5

(Mi 104 2017) Cho hinh chop S.ABCD c6 day la hinh chit nhat vé6i AB=3a, BC=4a,
SA=12a va SA vubng goc voi day. Tinh ban kinh R cia mit cau ngoai tiép hinh chop
S.ABCD .

A R=ZE B. R = 6 c.r=2 p. =12

Loi giai

Chon A

Ta co: AC =+ AB* + BC* =5a

Trang 19



Cau 12.

Trang 20

Vi S4 L AC nén SC =+/S4’ + AC* =13a

., |BCLAB
Nhén thay: = BC L SB. Tuong ty: CD L SD
BC 1 854

Do cac diém 4, B, D déu nhin doan thang SC duéi mot goc vudng nén goi / 1a trung diém cia
doan thang SC thi / 1a tAm mit cau ngoai tiép hinh chop S.ABCD .
SC  13a

Viy R="2=22
y R=—r==

(KTNL GV Thuin Thanh 2 Bic Ninh 2019) Cho hinh chép S.4BC c6 tam gidc ABC vudng
tai B, S4 vuong géc voi mat phéng (ABC). SA=5, AB=3, BC =4. Tinh ban kinh mat cau
ngoai tiép hinh chop S.4BC

5\2

A R==F B. R=5. C.Rzg. D. R=5V2 .

Loi gidi 1
Chon A

B

Goi K 1a trung diém AC . Goi M la trung diém S4.

Vi tam gidc ABC vudng tai B nén K 1 tim duong tron ngoai tiép tam giac 4BC .
Tur K dung dudng thang d vudng goc véi mp(ABC).

Trong mp(SAC) dung MI 1a dudng trung truc doan SA catd tail .

Khi d6 diém I 1a tim mat cau ngoai tiép hinh chop S.ABC va ban kinh mat cau la R = AI .

Tacd AC =+ AB* + BC*? =5:>AK=§.C(’) IK=MA=%=§.

2
Vay R= Al =V AK* +IK* = §+27r5 :%.
Loi gidi 2
Goi I 1a trung diém ciia SC. Tam gidc SAC vudng tai 4 nén IS =IC =14 (1)
Tacoé BC L AB;BC 1. SA= BC 1 (SAB) = BC L SB = ASBC vudng tai B.
Nén IS=IC=1B (2)

Tir (1) va (2) tacé I 13 tAm mit cau ngoai tiép hinh chop S.4ABC ban kinh R = %SC.

AC =~ AB> + BC> =5; SC =+ AS> + AC* =52



Cau 13.

Cau 14.

542

Vay R=——.
ay >

(KTNL Gia Binh 2019) Cho hinh chop S4BC ¢o day 4BC 13 tam giac vuong tai B, AB=8,
BC=6 Biét SA4=6 va S4 1 (ABC). Tinh thé tich khdi ciu c6 tAm thudc phan khong gian bén

trong ctia hinh chop va tiép xtic voi tat ca cic mit phang caa hinh chop SABC

AL 16_7z B. 6257 C. 2567« D. 257
9 81 - 81 9
Loi giai
Chon C

s . 1 k14
Goi r 12 ban kinh khoi cau ndi tiep chop S.ABC, ta cd Vy 5 = §S’P = =S4

p

1
Vs ipc = ESA’SABC =48

Ta dé dang c6 ASAB, ASAC vuong tai S
Tinh dugoc AC =+ AB*+BC* =10

3V,
Sy = Ssus + Ssuc +Supc =108 (dvdt) = :% = 3

ip
256
81

(THPT An Lao Hai Phong 2019) Cho hinh chop S.ABC c6 duong cao SA, day ABC la tam
gidc vuong tai 4. Biét S4 =6a, AB=2a, AC =4a. Tinh ban kinh mit cau ngoai tiép hinh chop
S.ABC?

Vay thé tich khoi cau ndi tiep chop S.ABC 1a V = 572'.}’3 =

A. R=2a/7. E.R:ax/ﬁ. C. R=2a\3. D. r=2a5.
Loi giai

Chon B

Ta co

BC = AB* + AC? =~4d* +16a* =2a5

R, = a5

2
R:1/R;+%:\/5a2+9a2 =a14.

Trang 21



Cau 15.

Cau 16.

Trang 22

(THPT Gia L¢c Hai Dwong 2019) Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chit nhat co
dudng chéo bang V2a, canh S4 c6 do dai bang 2a va vudng goc voi mit phing day. Tinh ban
kinh mit ciu ngoai tiép hinh chop S.4BCD ?

a6 a6

A. . B.

2ax/g a\/g

C. . D.

6
= 2 4 3 12
Loi giai

*) Ta c6 ASAC vudng tai 4 (1).

*) CM ASDC vuong taiD. Ta co:

AD 1 CD (vi ABCD la hinh chit nhat).

SA L CD (vicanh S4 vudng gbéc véi mat phang day).

Ta suy ra: CD L (SAD) = CD 1 SD = ASDC vudng tai D (2).
*) Chitng minh tuong tu, ta dugc ASBC vudng tai B (3).

Tu (1) , (2) , (3) : Ta suy ra: mat cAu (S) ngoai tiép hinh chop S.4BCD c6 duong kinh SC .

Ta co: SC =/SA> + AC* =J4a® +24°> = a /6 .

Vay mit cau () ngoai tiép hinh chép S.ABCD ¢ ban kinh bing R = % = a\2/6 .

(HSG Bic Ninh 2019) Cho hinh chép S.4BC ¢6 BAC =60°, BC=a, SAL(ABC). Goi M,

N lan luot 13 hinh chiéu vudng goc ciia A 1én SB va SC. Ban kinh mat cdu di qua cac diém
A,B,C,M,N bing

A a«/g 2a\/§

-3 3

C.a D. 2a

e Goi / 1a tam duong tron ngoai tiép AABC
=14=1B=1IC (1).



Cau 17.

Cau 18.

* K¢ /H la trung truc cua AC.
IH 1 AC
IH 1 S4
Ma AANC vudng tai N c6 AC 1a canh huyén va H 1a trung diém AC = IH 1a tryc cia
AANC = IA=1IC = IN (2)

® Tuong ty ké /K la trung tryc cia AB = IK 1a truc cia AAMB = IA=1IB =IM (3)
(1),(2),(3) = IA=IB=1IC=IM = IN = [ 1a tam duong tron ngoai tiép chép A.BCMN .

} < IH 1 (SAC) < IH L(ANC).

BC a ax/§

Dinh li ham sin trong AABC: IA = — =
2sin BAC  2sin60° 3

Hinh chop S.ABCD c6 day 14 hinh chit nhat, AB=a,S4 L (ABCD), SC tao véi mat day mot goc

45°. Mat cau ngoai tiép hinh chop S.ABCD c6 ban kinh bang a~J2 . Thé tich cua khéi chop
S.ABCD bing
a3 D 24°\3

A. 24, B. 2a°\3. C. = D. =

Loi giai

Chon D

Goi O la tam cuda hinh chit nhat ABCD; I 1a trung diém doan SC .
BC 154
BC 1 AB

{CD 154

= BC 1 (S4B)= BC L SB.

= CD L (S4D)= CD L SD
CD L AD

Céac diém A4,B,D cung nhin SC dudi mot goc vuong nén I chinh 14 tim mit cau ngoai tiép hinh
choép S.ABCD .

Mit khic AC 1a hinh chiéu ctia SC trén miat phang day nén goc giita SC va mat phang day 1a
goc ACS bang 45°. Do d6 tam gidc SAC vudng cantai 4= SA=AC =2a.

1 1 2a3\/§
Vs.asep = ESA-SABCD = E.Za.a.a[ = T

(Chuyén Ha Long 2019) Cho hinh chép S.4BCDc6 ABCD la hinh vuéng canh bing a.
SA L (ABCD), SA = a~/3. Tinh ban kinh mit ciu ngoai tiép hinh chop?

A&.

A = B. 2a. C. a /5. D. a\/7.
Loi giai

Trang 23



Cau 19.

Trang 24

Goi O =ACNBD. Dung (d)diqua O va vudng goc véimp (ABCD).

Dung A la duong trung truc cia canh S4 cit SA tai E .
I =d nA = latdm cia mit cau ngoai tiép hinh chép S.4BCD => Ban kinh 1a: I4.

ay2 “*f. Al = A0 + AE? =\/(af)2 +(aﬁ)2 = a\/§'

Taco A0 =2 AE =
2 2 2

(THPT Gang Thép Thai Nguyén 2019) Cho hinh choép S.4ABCD c6 day ABC la tam gidc
vudng can tai B, BC =2a, canh bén SA4 vudng goc v6i day. Goi H, K lan luot 14 hinh chiéu
ciia 4 1én SB va SC, khi d6 thé tich cta khdi cau ngoai tiép hinh chop AHKCB 1a

3 3 3
A. \27a’. iy C. V2ra . D. 827 .
3 2 3
Loi giai
Goi M 1a trung diém BC.
. 1

AABC vudng cantai B = MB=MA=MC ZEAC. (1)

AKAC vudng tai K = MK :%AC. 2)

BC 1 AB

= BC 1 (S4B)= BC L AH
BC 1S4 = AH 1 (SBC)= AH L HC.
AH 1 SB

1
= AAHC vuong tai H = MH =5AC .(3)
Tir (1) > (3) = M 1a thm khdi cdu ngoai tiép hinh chop AHKCB.

Bén kinh khdi cau cin tim: R = —AC = —\/ AB*+ BC? = a[



Cau 20.

Cau 21.

Thé tich khéi ciu: V = gﬂR3 =

8\/§7za3

3

(THPT Yén Khanh - Ninh Binh - 2019) Cho hinh chép S4BC, ddy ABC la tam giac déu canh
a; SAL(ABC). Goi H,K lan Iuot 13 hinh chiéu vudng goc ctia A4 trén SB; SC . Dién tich mit
cau di qua 5 diém A4,B,C,K,H la

2 2
dra dra wa

A. B. 37a’.

9 = 3 3
Loi giai

Goi / va R lan luot 1 tim va ban kinh dudng tron ngoai tiép tam giac ABC .

a3

o 3
Vi ABC latam giac déu canhnéntacéd: [A=IB=IC=R= R

Goi M, N lan luot 13 trung diém ctia AB va AC.

Taco: IM L AB va IM 1 SA(do S4 1L (ABC)) suyra IM 1 (SAB); Ma AH L HB nén M la
tam dudng tron ngoai tiép tam giac AHB; Do d6 IM 1 truc clia duong tron ngoai tiép tam giac
AHB = M4=IH=IB (1)

Lai c6: IN L AC va IN L SA(do SAL(ABC)) suy ra IN L(SAC); Ma AK L KC nén N la
tam dudng tron ngoai tiép tam gidc AKC; Do d6 IN 1a truc ciia dudng tron ngoai tiép tam giac
AKC =I4=IK=IC (2)

T (1) va (2) suy ra / la tim mat cau di qua 5 diém 4,B,C,K,H va ban kinh mat cu do la

a\/g dra’
T 3

R S =4zR’ =

(Lwong Thé Vinh Ha Ni 2019) Cho hinh chop SABC c6 day ABC 1a tam gidc vudng can tai

B va AB=a. Canh bén SA vudng géc v6i mat phang day. Puong thang SC tao voi day mot

goc 60°. Tinh dién tich mit cau di qua bon dinh cta hinh chép SABC
2 2

32a . C. 8a37r

Loi giai

A. 8a’r. B. D. 4a’x.

Chon B

Trang 25



Cau 22.

Trang 26

Goi K, M lan luot 14 trung diém ciia AC, AS

Tam giac ABC 1a tam giac vudng can tai Bnén K 13 tim dudng tron ngoai tiép
T K dung duong thang d vuéng goc mit phiang (ABC).

Trong (SAC), dung dudng trung truc ctia SA cat d tai I

Khi d6 I 1 tAim mit cau ngoai tiép hinh chop SABC va ban kinh mit cau 1a R =14

Ta c6 AC =~ AB*> + BC? =a\/§:>AK=§:a\/§

2
SA:AC.tan@:a\/g:MA:STA: a\z/g

= R=1I4=\MA* + AK* = aJ2 . Dién tich miit cAu 1a S = 47R> =8a’x

(THPT Yén Phong S6 1 Bic Ninh 2019) Cho hinh chép S.4BC c¢b SA vudng goc véi mat
phing (4BC), tam gidc ABC vudng tai B. Biét SA =2a, AB =a,BC =a~/3 . Tinh ban kinh R

cuia mat cau ngoai tiép hinh chop.

A a. B. 2a+/2. C. av2. D.x:3;y:%.

Chon C

BC 1L AB .
Ta co = BC 1 (S4B)= BC L SB,laico CA L SA.
BC 1 54

Do d6 2 diém A, B nhin doan SC dudi mdt goc vudng. Suy ra mit ciu ngoai tiép hinh chop S.
ABC 13 mit cAu dudng kinh SC.

Xét tam giac ABC ¢6 AC =+ BC? + BA® =2a suyra SC =~/SA> + AC* =2a/2 .



Cau 23.

Vay R=a\2.

(THPT Yén Phong S6 1 Bic Ninh 2019) Cho hinh chép tam gidc déu S.4BC c6 cac canh bén

3
S4, SB, SC vudng goc v6i nhau timg doi mot. Biét thé tich cua khdi chop bang % Tinh ban

kinh 7 ctia mit cau noi tiép cta hinh chép S.4BC.
2a

V=————

a B. r=2a. C.r=

3143 3(3+243) P 3(3+243)°

A.r=

Chon A

Ciich 1. Ap dung cong thitc: 7= >_ (*) va tam gidc ddu canh x c6 dién tich S =
i

Tir gia thiét S.ABC déu co6 S4 = SB = SC. Lai ¢6 S4, SB, SC d6i mot vudng goc va thé tich khoi

3
.

3

chop S.ABC bing % néntacoé SA=SB=SC=a.

Suy ra AB = BC = CA=a~/2 va tam gidc ABC d&u canh c6 do dai a~/2 . Do d6 dién tich toan
phan cta khéi chép S.4ABC 1a

2
) e

a
Stp = SSAB + SSBC + SSCA + SABC = 37"‘ 4 5 .

Thay vao (*) ta dugc:
3

5.4
O S
S, a2(3+\/§) 3443
2

Cach 2. X4c dinh tam va tinh ban kinh
Tir gia thiét suyra SA=SB=SC=a.
Ké SH 1 (4ABC), ta cé H la truc tdm cua tam giac ABC.

Goi M = AH n BC , dung tia phan gidc trong cua goc AMB cét SH tail, ké IE L (SBC) tai E.
D& thay E e SM . Khi d6 ta co IH = IE hay d(I,ABC)=d(I,SBC) do S.ABC la chdp tam giac

Trang 27



déu nén hoan toan c¢6 d(I,ABC)=d(I,SAB)=d(I,SAC) tirc 1a 112 tim mit cau ndi tiép khoi
chop S.ABC.
Taco r=IH =IFE.

a
Q
5

Xét ASAM vuong tai S, duong cao SH , tinh dugec SM _BC_ =4
2 2 2
z 6 SM?* & a\/g a
AM =S4 +sM? = Ja* + & =2y = -4 .aNp_ 4
2 2 AM 27 2 6
12= 12+ 12+ 12=%:>SH=1.
SH*> S4* SB* SC* a 3
Ap dung tinh chat duong phan giac ta co
IH_MH _ _IH __MH ___IH___MH
IS MS IH+1S MH+MS SH MH+MS
MH.SH a a a a a
H=-— - (=t —=)=—
MH+MS 6 3 (JE JE) 3+4/3
a
Vay r=1H = .
ay 3+\/§

Cau24. (Cum Lién Trwong Hai Phong 2019) Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng
canh bang a . Pudng thing S4 = a~/2 vudng goc véi day (ABCD). Goi M 1a trung diém SC,
mit phiang (&) di qua hai diém A4 va M dong thoi song song v6i BD cat SB,SD lan luot tai

E,F . Ban kinh mit cau di qua nam diém S, 4, E, M, F nhan gi tri ndo sau day?

A. a B. & C. a2 D. a\2
2 2
Loi giai
Chon C
S
R
AN
/N N
},-"' : '."'x_ \H
| "I Y \\\\
VAT N
/ oo ey
/ I \ ‘l"x. \\x
Jlllllr '|II "'._"'. \\\
[ L \ _H_\H,
\ - -,
/ L SR BN
e ’;?*_' "\ ™~
B i I el .
-..___A PP \
/ ; ) e D
/ T
/ T 0
B C
a)|| BD .
Ta co (SBD) ( ) FE:>BD//EF. Goi [ la giao diém cia AM va SO
N(a)=
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Cau 25.

D@ thiy / 14 trong tAm tam gidc SAC
SE_SI_2 | op_25p— SFSD=2SD? =3(SA2 +AD2) — 24> = SF.SD = SA
SD SO 3 3 3 3

Xét tam giac vuéng SAD va SF.SD=SA" = AF 1a dudng cao cua tam gidc = AF 1 SF

minh tuong tu ta c6 = AE L SB
Tam giac SA=AC =a~/2 nén AM vira 13 trung tuyén vira 1a duong cao cta tam giac
SAC = AM L SM

AF 1 SF

Tacd {AE LSE  nan mit chu di qua nam diém S,A,E,M,F ¢4 tam 1a trung diém cta
AM 1L SM
SA_ a2

SA va béan kinh bing — =——
2 2

chung

(Viét Puire Ha Nogi 2019) Trong khong gian cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thang
vuong tai A va B voi AB=BC=1,AD =2, canh bén S4=1 va SA vudng goc voi day. Goi E la

trung diém 4D . Tinh dién tich S, . cua mat cau ngoai tiép hinh chop S.CDE .
A. S =llr. B. S, =57. C.§, =2r. D. S, =3r.

Loi giai

Goi H, G, F lan luot 1a trung diém AB,SC,SE: M = ACBD.
D& thdy AFGH 14 hinh binh hanh.
. |AF L SE(SA = AE)

fac {GF | SE(GF //AB//CE, AB 1 SE)
Khi 46, (AFGH )14 mit phang trung truc ctia SE .
Theo gia thiét: t gidc ABCE 1a hinh vuéng = CE L AD = ACED vudng tai E.
Goi 7 1a trung diém cua CD, ta c6 I 13 tim dudng tron ngoai tiép tam giac CDE .
Puong thing d di qua / va song song SA la tryuc duong tron ngoai tiép tam giac CDE .
GH cét d tai O, tacod O 1a tAm mait cau ngoai tiép hinh chép S.CDE, ban kinh: R = OC

{OGd:OE:OC:OD
Vi

O e GH c (AFGH) = 0S=OE
1 V2 ol 3

\ M
IC =—CD =—, AOIH dong dang AGMH nén oM =— =0I =
2 2 MH IH 2

=05=0C=0D=0F
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Cau 26.

Trang 30

Vi1

Ap dung dinh 1y Pitago vao tam giac OIC ,suyra R =OC = -
Dién tich mit cAu ngoai tiép hinh chép S.CDE 14 S, =4zR* =11r.

(Sé Bic Ninh 2019) Cho hinh chép S.ABC c6 day ABC 1a tam giac vudng tai 4, S4 vudng goc
v6i mit phing (ABC) va AB=2, AC=4, SA=~/5. Mt chu di qua cic dinh cia hinh chop
S.ABC ¢6 ban kinh la:

ar=2. Br-d s b. =10

Loi giai

Cach 1.
Goi M, H lan luot 1a trung diém BC,SA .
Ta c6 tam gidc ABC vudng tai A4 suyra M 13 tim duong tron ngoai tiép tam giac ABC.

Qua M ké dudng thiang d sao cho d L (ABC ) = d 1a tryc dudng tron ngoai tiép tam giac ABC .
Trong mit phing (SAM ) ké duong trung truc A cia doan SA, cit d tai [

IA=1B=1IC R . A SR .
= U< IS = IA=IB=I1C=1S = I latam mat cau ngoai ti€p hinh chop S.ABC.
HA1(ABC) (HA L AM
° = .
IM 1 (ABC) HA/l IM
HI 1 S4
o« AM 1 SA = HI /| AM .

HI,SA, AM < (SAM )
Suy ra tor gidc HAMI 1a hinh chir nhat.

NG
>

1 1 1
Taco AM=EBC=5\/22+42 =5, 1M=5SA=

Bén kinh mit cau ngoai tiép hinh chop S.ABC 1a: R= Al =\ AM* + IM* =, /5 +% = %

Cich 2. St dung két qua: Néu SABC 1a mot tir dién vudng dinh A thi ban kinh mit cau ngoai

tiép tr dién SABC duoc tinh boi cong thirc: R = %\/ AS* + AB* + AC?

, 1 2
Ap dung cong thirc trén, ta ¢ R = E\/(\/g) +2°+ 4 :%.




Cau 27. (THPT Nguyén Tat Thanh-Ph-SP-HN-2022) Cho hinh chép S.4BCD c6 day ABCD la
hinh chit nhat, 4B=2,4D=1. Goi M la trung diém ciia DC . Biét S4 L (A4BCD) va SA=2.

Tinh ban kinh mat ciu ngoai tiép hinh chép S.BCM.
5

B
D
M C
A. R=3 B Rzﬂ C R=£ D R=@
2 2 2
Loi giai
Chon C

Tam gidc MBC vudng can tai C. Goi H 1a trung diém ctia MB suy ra H 13 tim dudng tron
ngoai tiép tam giac MBC'.

T H dyng dudng thang d song song voi S4.

Ma S4 1L (ABCD)= S4 1L (MBC)=d L(MBC).

Suy ra d 1a truc ciia duong tron ngoai tiép tam gidc MBC .

Goi K 1a trung diém cua SA.

Do AH 1 SA tr K dung duong thang song song v&i AH cat d tai [suy ra / la tam mat cau
ngoai ti€p hinh chop S.BCM .

Tam gidc MBC vudng can tai C = MBC =45°=> ABH =45°.
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Cau 28.

Cau 29.

Trang 32

14
A

Ap  dung dinh 1y ham s6 cos cho tam  giac ABH ta co
1

2 2 2 4--0-*—141‘[2
:cosABHzBA +BH” - AH <:>cos45°=2—<:>AH2=§.
2BA.BH 22

Dat IH =x suyra SI° =SK* +KI* =(2-x)’ +2 Vi IR = x° +%.

Tac6 SI = IB= SI® = IB? <:>(2—x)2+§:x2+—<:>x:%_

Vay R=SI = —\/ﬁ .

2
(Sé Vinh Phuc 2022) Cho hinh chép S.ABC c6 day ABC la tam giac déu canh 2a, canh bén
SA vuéng géc véi mit phang ddy, goc giita hai mt phang (SBC) va (ABC) bang 45°. Dién tich

mit cAu ngoai tiép hinh chép S.4BC bang
2 2 2 2
AL 25ra . B. 257ma ' C. 257a . D. 25ma
12 - 3 9 6
Loi giai

Goi M 1a trung diém ciia BC, G 1a trong tim tam giac ABC .

Dung duong thing d qua G va song song v6i SA=d L (ABC ) , d 1a truc duong tron ngoai
tiép tam giac déu ABC .

Dung duong trung tryc canh S4, cit d tai I thi I 13 tAm mat cau ngoai tiép cua hinh chop
S.ABC vabankinh R=14.

Ta co:
((SBC),(4BC)) = SMA = 45°
— SA = AM .tan 45° = \[3a.

2\/§a

3

AG=§AM=

2
Ban kinh mét cau /4 =V AG* + IG* = ,|AG? +% — 5\/6§a

: . 257a’
Dién tich mat cau: S =47R* = .

(Chuyén Ha Long 2022) Cho hinh chop S§-ABCD c¢6 ddy ABCD la hinh vuong canh
a,S4=a~/7 va vudng goc voi day. Lay diém M trén canh SC sao cho CM <a. Goi (C) la



Cau 30.

hinh nén c6 dinh C, cac diém B,M,D thudc mit xung quanh, diém A thudc mat day cua hinh

nén. Tinh dién tich xung quanh cia (C).

1647
—ra .

A.
15

B. @ﬂcﬂ
15

C. ﬂﬂaz
15

D. #ﬂaz

Loi giai

Léy diém E thudc doan thfmg SC saocho CE=a.

Goi hinh nén (Cl) ngoai tiép hinh chop C.BDE ¢6 dinh C.

Goi O=ACNBD. O e BD nén thudc mit ddy cua hinh non (C,) va C4=2CO, diém A thudc
mat day cua hinh non (C). (1)

Hon nita CB =CD = CE =a suy ra (BDE) vudng goc v6i truc cua hinh non (C) va thiét dién cta
(BDE) v&i mit xung quanh cta hinh nén (C) 1a dudng tron, dong thoi (BDE) song song v4i mat
chura day cua hinh nén (C). (2)

Tu (1) va (2) suy ra hinh nén (C1) d6ng dang véi hinh nén (C) véi ty s6 %
SC:3a,cosSCB:%,ED:EB: |24’ —%az :¥a,EO: gaz —%az :@a

S.on =l.a\/§.a 30 =£a2
2 6 6

4a’

;2 2,

@15 15
6

Rype =

4.

'4a\/ﬁ'2a_8\/% ,
15

wa.
15

(Sé¢ Lang Son 2022) Cho hinh chép S§.4BC c6 canh ddy ABC la tam gidc vudng can,
AB=AC=a, SAL(ABC) va SA=2a . Thé tich khéi cau ngoai tiép hinh chép S.4BC bang

Dién tich xung quanh cua hinh nén (C): S, =7
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3

Ira’ 3rza

C. Jéra®.

Loi giai

D. 3x/g7m3 )

Goi M 14 trung diém BC suyra M la tim dudng tron ngoai tiép tam giac ABC .

Goi A 1a truc dudng tron ngoai tiép tam giac ABC. d 1a dudng trung truc cua canh S4 nam

trong mat phang (SAM ) , d cat A tai I 1a tim mit cau ngoai tiép hinh chép S.4BC.

BC a\/—

Ta co AM——

=AM + MI* = /

Thé tich khéi cau bang V = §7Z'R3 3 (

2

] .

Cau31l. (Chuyén PHSP Ha N¢i 2022) Cho hinh chop S.4BC,

, IM —ﬁ =a nén ban kinh mit ciu ngoai tiép hinh chép S.4BC la

c6 SA4 wvudbng gbéc voi day,

AB=3, AC=2, BAC=60°. Goi M. N lan luot Iz hinh chiéu cia 4 1én $B, SC. Tinh ban kinh

R ctia mit ciu ngoai tiép hinh chép A.BCNM .

4 J21

A. R=—. B. R=—. C. R=1.
NE) 3
Loi giai
Chon B
S
N
/
AT c
F
B

Goi [ 1a tam duong tron ngoai tiép AABC nén IA=IB=1IC.
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Goi E 1a trung diém cia AC, thi IE 1a trung truc cia AC=I[E 1 AC, ma
IE 1 SA = IE 1 (SAC)=IE L(NAC)

ANAC vudng tai N= E 13 tam dudng tron ngoai tiép ANAC .

Nén /E 1a truc cia ANAC = IA=IC =IN.

Tuong tu, goi F 1a trung diém cia AB, thi IF 1a trung truc cta AB=IF L AB, ma
IF L SA=>IF 1(SAB)=>IF 1(MAB)

AMAB vuong tai M = F 1a tAm dudng tron ngoai tiép AMAB .

Nén IF la truc cta AMAB= IA=IB=1IM .

Vaynén I4=IB=1C =IM =IN = R. I 13 tim mit cau ngoai tiép khbi chép A.BCNM .

Bén kinh mit mét cau ngoai tiép nay chinh 1a ban kinh mat cau ngoai tiép AABC.

1 33

Ta co: Sypc =5AB.AC.sin§A\C:%.3.2sin6oo ==

Ap dung dinh Ti cosin: BC =~ AB? + AC? =2 AB.AC cos BAC =/32 +22 —2.3.2¢0s60° = /7 .
ABBCCA 372 21
4Saapc 4 33 3
"2

Vaynén R =
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