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BAI TOAN TONG HQP VE KHOI TRON XOAY MUC PO VAN DUNG

Ngudi bién soan: Nguyén Thj Tra My
Pon vi cong tiac: Truwong THPT Qué Vo so 1

I. HE THONG KIEN THU'C LIEN QUAN

1. MAT NON TRON XOAY VA KHOI NON

1.1. Mat nén tron xoay

Noi dung

Hinh vé

Puong thang d,A cit nhau tai O va tao thanh
gbc B véi 0° < B <90°, mp(P) chira d,A. (P)
quay quanh truc A véi goc S khong doi = mit nén
tron xoay dinh O.

e A goilatryc.
e d duogc goi la dudng sinh.
e Goc 2 goila goc ¢ dinh.

1.2. Khdi nén

N¢i dung

Hinh vé

La phan khong gian dugc gidi han boi mot hinh
non tron xoay ké ca hinh non do. Nhung diém khong
thuoc khdi nén goi 1a nhimg diém ngoai cua khdi
non.

Nhitng diém thudc khdi nén nhung khong thudc
hinh nén tuong Gmg goi 1a nhitng diém trong cua khbi
non. Pinh, mat day, duong sinh cua mot hinh non
ciing 1a dinh, mit d4y, duong sinh cia khdi non
twong Ung.

o

Cho hinh nén ¢6 chiéu cao /, dudng sinh / va ban kinh dayr .

e Dién tich xung quanh: cua hinh nén: qu =

zrl).

e Dién tich day (hinh tron): |S, = 77|

ddy

e Dién tich toan phan: ctia hinh nén: |S = 77l + zr?|

tp

e Thé tich khéi nén: |V = %m“zh .

1.3. Thiét dién khi cit boi mit phang

Diéu kién

| Két qua

Cit mit nén tron xoay béi mp (Q) di qua dinh ciia mat nén.

e mp(Q) cit mit nén theo 2 duong sinh.
e mp(Q) tiép xuc voi mit non theo mot dudong

e Thiét dién 13 tam giac can.
e (Q) l1a mat phang tiép dién cua hinh
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sinh.

non.

Cit mit nén tron xoay béi mp (Q) khéong di qua dinh ciia mit nén.

e mp(Q)) vudng goc vai truc hinh non.

e mp(Q) song song véi 2 duong sinh hinh
non.

mp(Q) song song v4i 1 duong sinh hinh
non.

e Giao tuyén 1a 1 dudng tron.
e Giao tuyén 1a 2 nhanh caa 1 hypebol.
e Giao tuyén 1a mot parabol.

2. MAT TRU TRON XOAY

2.1. Miit try

N¢i dung

Hinh vé

Trong mit phing (P) cho hai dudong thiang A va

1 song song voi nhau, cach nhau mot khoang bang r
. Khi quay mit phang (P) xung quanh A thi duong
théng / sinh ra mdt mat tron xoay dugc goi la mat try
tron xoay, goi tat 1a mat try.

e DPuong thang A goi la truc.

e Duong thing / 13 duong sinh.

e r ]a ban kinh cua mat tru do.

PRSI R —

\

VY,

\
-

A

2.2. Hinh tru tron xoay va khéi tru tron xoay

Noi dung

Hinh vé

Ta xét hinh chit nhat ABCD. Khi quay hinh chir
nhat ABCD xung quanh duong thang chtra mot canh
nao do, ching han canh AB thi duong gip khuc
ADCB sé& tao thanh mot hinh goi 1a hinh tru tron
xoay, hay goi tat 1a hinh tru.

e Khi quay quanh AB, hai canh AD va BC s& vach ra hai hinh tron bang nhau goi 14 hai day cia

hinh try, ban kinh ctia ching goi 1a ban kinh cua hinh try.
e D¢ dai doan CD goi la 6 dai duong sinh cua hinh try.

e Phan mit tron xoay dugc sinh ra boi cic diém trén canh CD khi quay xung quanh AB goi la

mat xung quanh cua hinh tru.

e Khoang cich AB giira hai mit phang song song chtra hai ddy 1a chiéu cao cua hinh tru.

Khéi try tron xoay hay khdi tru 12 phan khong gian dwoc giéi han boi mot hinh tru tron xoay ké ca
hinh try tron xoay d6. Nhimg diém khong thudc khdi tru goi 1a nhitng diém ngoai cua khdi tru. Nhiing
diém thudc khéi try nhung khong thudc hinh try twong mg goi 1a nhimg diém trong cua khdi tru. Mat
day, chiéu cao, duong sinh, ban kinh cua mdt hinh tru cling la mat day, chiéu cao, duong sinh, ban kinh

ctia khoi try tuong tmg.Hinh tru c6 chiéu cao /, dwong sinh / va ban kinh day 7.

e Dién tich xung quanh: (S = 277r]|

zq

e Dién tich toan phan: |S =277l + 2777

tp
o Thé tich: [V = zrh]

3. MAT CAU - KHOI CAU

3.1. Miit cau

Néi dung |

Hinh vé
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Cho diém I c¢6 dinh va mét sé thuc duong R.

Tap hop tit ca nhimng diém M trong khong gian
cach / mot khoang R duogc goi 1a mit cu tam 7,
ban kinh R.

Ki higu: S(I;R).Khi do:

S(I;R) = {M‘IM :R}

Cho mit cdu S (I;R) va mat phing (P). Goi H la hinh chiéu vuéng goc ctia 1 lén (P) = d = IH
1a khoang cach tir / dén mit phing (P) . Khi do:

d>R d=R d<R
Mit cau va mat phang Mit phang tiép xic mat Mit phang cit miat cau theo thiét dién
khong c6 diém chung. cAu: ( P) la mit phing tiép| ! duong tron ¢ tam [ " va ban kinh

\ . _p2 e
dién cla mit cAu va H: tiép| " = VI —1H
diém.

Luuy:
Khi mit phang (P) di qua tdm / cta mat cau thi mat phang (P) dugc goi 1a mit phing kinh va

thiét dién lic d6 dugc goi 14 dwdng tron 16n.

3.3. Vi tri twong ddi giira mit cau va dwong thing

Cho mit cdu S (I;R) va duong thing A . Goi H la hinh chiéu ciia / lén A . Khi do:

IH > R IH =R IH <R

A khong cat mat cau. A tiép xtc voi mat cau. A cit mit cAu tai hai diém phan biét.
A : Tiép tuyén cua (S)
H : tiép diém.

| | =

Luuy:
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Trong trudng hop A cit (S) tai 2 diém A,B thi ban kinh R cia (S)duqc tinh nhu sau:
d(I;A) = IH

2
R=~IH*+ AH® = |IH* +(ATBJ

3.4. Puong kinh tuyén va vi tuyén ciia mit ciu

N01 dung Hinh vé

Giao tuyén cua mat cau v6i nira mat phing c6 bd
1a tryc cua mit cau duogc goi 1a kinh tuyen

Giao tuyén (néu c6) cua mit cau véi cac mat
phang vudng goc voi truc duoc goi 1a vi tuyén cua
mat cau.

Hai giao diém cua mat ciu voi truc duge goi la
hai cuc ciia mit cau

* Mat cau noi ti€p, ngoai ti€p hinh da dién:

Noi dung Hinh vé
Mit cau noi tiép hinh da dién néu mit cau dé tiép S
x0c vai tat ca cac mat cuia hinh da dién. Con néi hinh i/,,i—,"———\- 3
da dién ngoai tiép mit cau. .{\:\L:_:_ fr/,
A

Mit cau ngoai tiép hinh da dién néu tat ca cac dinh
ctia hinh da dién déu ndm trén mit cdu. Con noéi hinh
da dién noi tiép mit cau.

Mit cau tdim O ban kinh 7 ngoai tiép hinh chop
S.ABCD khi va chi khi
OA=0B=0C=0D=0S=r

Cho mit cdu S ([;R)

e Dién tich mat chu: .

e Thé tich khéi ciu: |V = %nR:S .

4. MOT SO DANG TOAN VA CONG THUC GIAI
4.1. Bai toan mat non

4.1.1.Dang 1. Thiét dién ciia hinh nén cit béi mot mit phang

N¢i dung

Thiét dién qua truc ctua hinh non la tam giac can.
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Thiét dién qua dinh cua hinh nén 13 nhiing tam
giac can co6 hai canh bén 1a hai duong sinh cua hinh
non.

A B
Thiét dién vudng géc véi truc cta hinh nén 1a 5
nhitng dudng tron c6 tdm nam trén truc cua
hinh non.
A B

4.1.2. Dang 2. Bai toan lién quan dén thiét di¢n qua dinh ciia hinh nén
Cho hinh non c6 chi€u cao 1a &, ban kinh day r va duong sinh [.

Mot thiét dién di qua dinh ctia hinh nén c6 khoang cach tir tim ciia day dén mit phang chira thiét dién

la d.

Noi dung

Goi M 1a trung diém cua AC. Khi do:
AC 1 (SMI)

Goc gitra (SAC’) va (ABC) la goc SMI .
Goc gitra (SAC) va SI 1a goc MSI .

d([,(SA c)) = IH =d.
Dién tich thiét dién

%SM.AC - %x/sﬁ +IMP AL — I

S =5

1 ASAC

e |, we
N T\ Tl

4.1.3. Dang 3. Bai toan hinh nén ngoai tiép va ndi tiép hinh chép

Noi dung

Hinh vé

Hinh nén ndi tiép hinh chop S.ABCD déu la
hinh nén ¢6 dinh 1a S, day 1a duong tron ndi tiep
hinh vuong ABCD .

Khi d6 hinh nén cé:

e Bankinhday r = IM = ATB,
e DPuong cao h = SI, duong sinh [ = SM.

Hinh chép tir gidc déu S.ABCD
S

Hinh nén ngoai tiép hinh chép S.ABCD déu la
hinh nén c6 dinh 1a S, day la dudng tron ngoai tiép
hinh vuéng ABCD .

Khi d6 hinh nén co:

AC ABW\2
e Bén kinh day: 7 = IA = - T\/_
e Chiéu cao: h = SI.
e Duong sinh: [ = SA.

Hinh nén ndi tiép hinh chop S.ABC déu la hinh
non ¢6 dinh 13 S, day la duong tron ndi tiép tam gidc
ABC.

Hinh chép tam giac déu S.ABC
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Khi @6 hinh nén co S
AM  ABV3

e Bankinhday: r=IM =——= .
3 6

e Chiéu cao: h = SI.
e Duong sinh: [ = SM.

M
B

Hinh nén ngoai tiép hinh chép S.ABC déu la | Hinh chop tam gidc déu S.ABC
hinh nén ¢6 dinh la S, day la duong tron ngoai ti€p S
tam giac ABC.
Khi d6 hinh nén cé:
2AM ABV3
3 3

e Bankinh day: 7 = IA =

e Chiéu cao: h = SI.
Puong sinh: [ = SA.

4.1.4. Dang 4. Bai toan hinh nén cut
Khi cat hinh nén boi mot mat phang song song véi day thi phan mat phang nam trong hinh nén la mot
hinh tron. Phan hinh nén nam gitra hai mat phang noi trén dugc goi la hinh nén cut.

N¢i dung Hinh vé

Khi cit hinh nén cut béi mot mit phang song
song vai day thi duge mat cat 1a mot hinh tron.

Khi cit hinh nén cut béi mot mit phang song
song voi truc thi dugc mat cat 1a mdt hinh thang can.

Cho hinh nén cut ¢c6 R, 7, h lan luot 1a ban kinh e

day 16n, ban kinh day nho va chiéu cao.
Dién tich xung quanh cuia hinh nén cut:

S, =#l(R+r)|
Dién tich day (hinh tron):

S = wr’ 2 2
{S Y R = Zdey Zﬂ'(’l‘ + R )

day2

Dién tich toan phﬁn cda hinh nén cut:
S :zrl(R+7‘)+m“2 + 7R?|

tp

Thé tich khdi nén cut:

V= %ﬂh(}f +1° + Rr)|

4.1.5. Dang 5. Bai toan hinh nén tao béi phin con lai ciia hinh tron sau khi cit bé di hinh quat

Néi dung | Hinh vé |
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T hinh tron (O;R) cit bo di hinh quat AmB. - O

/ \ N

D¢ dai cung 4nB bang x. Phan con lai cua hinh tron

ghép lai dugc mot hinh néon. Tim ban kinh, chiéu cao

© 1A ANE Ao : s a2 B
va d¢ dai duong sinh cta hinh nén do. A
Hinh noén dugc tao thanh co m
=R
2z

2rr=r=>1r=—1.

h =P -7

4.2. Mt s6 dang toan va cong thirc giai bai toan mit tru

4.2.1. Dang 1. Thiét dién ciia hinh tru cit béi mt mit phing

Noi dung

Thiét dién vudng goc truc 13 mot dudng tron ban
kinh R.

Thiét dién chiéra truc 13 mot hinh chir nhat
ABCD trong d6 AB =2R va AD =h . Néu thiét
dién qua truc 1a mot hinh vuong thi h = 2R .

Thiét dién song song véi truc va khong chira
truc 13 hinh chit nhat BGHC' c¢6 khoang cach tGi

truc 1a: d(OO';(BGHC’)) - OM

4.2.2. Dang 2. Thé tich khoi tir dién c6 2 canh 13 dwong kinh 2 diy

N¢i dung Hinh vé

Néu nhu AB va CD 1a hai duong kinh bét ky

trén hai day cua hinh tru thi: A [_? B

1 . |
Vipen = gAB.CD.OO'.sm(AB,OD) e

* Pic biét:
Néu AB va CD vudng géc nhau thi: S I
1 AT

Visen :EAB.CD.OO'. o
D

4.2.3. Dang 3. Xdc dinh géc khodng cich

Noi dung

Goc gitta AB va truc O0":
(4B,00")= 4" 4B

Khoang cach gitta AB va truc 00":
d(AB;00')=0M .
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Néu ABCD 1a mot hinh vudng ndi tiép trong
hinh try thi duong chéo cia hinh vudng ciing bing
duong chéo cua hinh try.

Nghia la canh hinh vuong:

ABV2 = AR + h? |

4.2.4. Dang 4. Xac dinh moi lién h¢ giira dién tich xung quanh, toan phan va thé tich khéi tru trong
bai toan toi wu

N¢i dung Hinh vé

Mot khoi try cé thé tich ¥ khéng doi.
e Tim ban kinh day va chiéu cao hinh tru dé
di¢n tich toan phan nhd nhat:

r=y
Stp min < 4r

b= ol s
47

e Tim béan kinh day va chiéu cao hinh try dé
dién tich xung quanh cdng vai dién tich 1
day va nho nhat:

R\/E
S min < 7

e
T

4.2.5. Dang 5. Hinh tru ngoai tiép, mf)i,tiép mot hinh lang tru ding i ’
Cho hinh lang tru tam giac déu noi tiép trong mot hinh try. The tich khoi lang tru 1a 77 thi thé tich khoi

. _ArV
tru la V(T) = T
Cho hinh ling try tr gidc déu ABCD.A'B'C' D' ngoai tiép trong mot hinh try. Dién tich xung quanh
hinh try la S, thi dién tich xung quanh cuta hinh lang try la .S . 25
! V4

5. MOT SO DANG TOAN VA CONG THU'C GIAI BAI TOAN MAT CAU
_____________________________ 5.1. Mat cdu ngoai tiép khoi dadign
5.1.1. Cac khai niém co ban

Truc cia da giac day: 1a duong thang di qua tdm dudng tron ngoai tiép cua da gidc day va vudng goc
vGi mit phang chira da giac ddy = Bat ki mot diém nao nam trén truc cta da giac thi cach déu cac dinh
cua da giac do.

Puong trung truc cia doan thiang: 1a duong thang di qua trung diém cta doan thang va vudng goc
v6i doan thang do.
= Bt ki mot diém nao nam trén dudng trung truc thi cach déu hai dau mat ciia doan thang.

Mt trung truc cia doan thang: 1a mat phang di qua trung diém ciia doan thang va vudng goc véi
doan thing do.

— Bit ki mot diém nao nam trén mat trung tryc thi cach déu hai dau mut cua doan théng.
5.1.2. TAm va ban kinh mit ciu ngoai tiép hinh chop

TAm mit ciu ngoai tiép hinh chép: 1a diém cich déu cac dinh ciia hinh chép. Hay noi cach khac, no
chinh 14 giao diém I cua truc duong tron ngoai tiép mat phang day va mat phang trung truc ctia mot canh
bén hinh chop.

Ban kinh: 1a khoang cach tir / dén cac dinh ctia hinh chop.

5.1.3. Cach xac dinh tAm va ban kinh mit ciu ciia mét s6 hinh da dién
5.1.3.1. Hinh h{p chir nhéat, hinh lap phwong
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Noi dung Hinh vé

TAm: tring v6i tdm d6i xing cua hinh hop chir A B
nhat (hinh 1ap phuong) = Tam 1a I, Ia trung diém b
cua AC',
Ban kinh: bang nira d6 dai duong chéo hinh hop LT L
chit nhét (hinh 13p phuong). A s ) } 1
| =1
= Ban kinh: R =ATC. - \‘C

5.1.3.2. Hinh ling tru ditng c6 day ndi tiép dwong tron

N¢i dung

Xét hinh lang try dung AlAzAgAnA1A2A3An>
trong d6 c6 2 day AAA,... A vaAAA .A ndi tiép
duong tron (O) va (0'). Lic d6, mat cdu ndi tiép
hinh lang tru ding co:

e Tam: I vé6i I 1a trung diém cua 00",
e Bankinh: R=1A =1A =..=IA .

5.1.3.3. Hinh chép c6 cic dinh nhin doan thing néi 2 dinh con lai dwéi 1 géc vudng

N¢i dung Hinh vé

Hinh chép S.ABC c6 SAC = SBC = 90°. .

e Tam: I 1a trung diém ctia SC .
e Ban kinh: Rz%z[AzIBzIC.
Hinh chop S ABCD c6 .
SAC = SBC = SDC = 90°. '
o Tam: I 14 trung diém cua SC . Al & D
e Ban kinh: Rz%z[AzIBzIC’:ID.
B B

5.1.3.4. Hinh chép déu

Noi dung Hinh vé

Cho hinh chép déuS.ABC...
e Goi Olatam cua day= SO 1a tryc cua day.
e Trong mit phang xic dinh boi SO va mot
canh bén, chang han nhu mp(SA O) , ta v&
dudng trung truc cua canh SA 1a A cit
SA tai M vacat SO tai I =1 la tam
cua mat cau.
Ban kinh:
Ta c6: ASMI CDASOA:%:ﬂz Ban kinh:
SO S4
_ SM.SA S84

e =IA=IB=1C=...
SO 250

R=1IS

C

5.1.3.5. Hinh chép c6 canh bén vudng géc véi mit phing day

| Néi dung Hinh vé
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Cho hinh chép S.ABC... c¢bd canh bén
SAL(ABC...) va day ABC... ndi tiép dugc trong
duong tron tam O . ‘ )

Tam va ban kinh mdt cau ngoai tiép hinh chop
S.ABC...duoc x4c dinh nhu sau:

e Tirtam O ngoai tiép ciia duong tronday, ta
vé duong thang d vudng goc Vi
mp(ABC...) tai O.

e Trong mp(d,SA), ta dung duong trung

truc A ciia canh SA , cit SA tai M , cét d tai
I = I 1a tim mat cau ngoai tiép hinh chop
va ban kinh
R=IA=1IB=1C=1S=...
e Tim ban kinh
Ta c6: MIOB 1a hinh chit nhat.
Xét AMAI vudng tai M co:

R = Al =VMI* + MA* =

5.1.3.6. Hinh chép khac
- Dungtruc A cua day.

- Dung mat phéng trung truc (a) cua mdt canh bén bat ki.
- (a) N A =1 = I latam mat cau ngoai tiép hinh chop.

- Ban kinh: khoang cach tir I dén cac dinh ctia hinh chop.

5.1.3.7. Duong tron ngoai tiép mot s0 da giac thuong gip

Khi x4c dinh tAm mit cau, ta can xac dinh tryc cua mat phang day, d6 chinh 1a duong thing vuodng goc
Vo1 mat phang day tai tim O ciia dudng tron ngoai tiép day. Do d6, viéc xac dinh tdm ngoai O 1a yéu tb
rat quan trong cua bai toan.

Hinh vuéng: O la giao Hinh chi nhat: O 1a giao A déu: O 1a giao diém cta 2
diém 2 duong chéo. diém cta hai duong chéo. duong trung tuyén (trong tam).

i f
e
\i/ N
A vuodng: O la trung diém A thuong: O la giao diém ctia hai duwong
——————————————— chacamrhuyén=-=-—-—"~"= = ""~"~" " FangTfEc cia hai canhi A7 T T T TTITI T T
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5.2. K¥ thuat xdc dinh mit cAu ngoai tiép hinh chép
N¢i dung Hinh vé
Cho hinh chép S-AA4,...A (thoa man diéu kién

ton tai mat cau ngoai tiép). Thong thuong, dé xéac

dinh mat cau ngoai tiép hinh choép ta thuc hién
theo hai budc: I
e Budc 1:

Xac dinh tim cua dudng tron ngoai tiép

da giac day. Dung A: tryc dudng tron
ngoai ticp da gidc day. * ﬂ ‘
e Budc 2:
Lap mat phang trung truc (o) cta mot
canh bén.
Luc do

e Tam O clia mit cau: A " mp(a) = {O}

e Bankinh: R = SA(: SO) . Tuy vao tirng
truong hop.

5.3. K§ ning xac dinh truc duwong tron ngoai tiép da giac day

5.3.1. Truc dudng tron ngoai tiép da gidc day

N¢i dung

Pinh nghia
Truc duong tron ngoai tiép da gidc day 1a
duong thang di qua tim dudng tron ngoai tiép day
va vubng goc v6i mit phang day.
Tinh chat
VMeA: MA=MB=MC
Suyra: MA=MB=MC < MeA
Cac budc xac dinh truc
e Budc 1:
Xac dinh tAm H cta dudng tron ngoai tiép
da giac day.
e Budc 2:
Qua H dung A vudng goc voi miat phang
day.
Mot s6 trudomg hop dic biét
e Day la tam gidc vuong

e Day la tam giac déu A

e
e Day la tam giac thuong : f‘/
A
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5.3.2. K¥ niing tam giac dong dang

Noi dung

Hinh vé

ASMO dbng dang véi ASIA = 50 _ iﬂl/j .

SA

S

5.3.3. Nhian xét quan trong
MA =MB = MC

M, 5 {SAzSBz SC

= SM 1a tryc dudng tron ngoai tiép AABC .

5.4. Ky thuit sir dung hai truc xac dinh tAm mit ciu ngoai tiép da dién

Noi dung

Hinh vé

Cho hinh chép S.AA,...A (thda min di¢u kién
ton tai mat cau ngoai t1ep) Théng thwong, dé xac
dinh mit cAu ngoai tiép hinh chép ta thwe hién
theo hai buéc:

e Budc 1:
Xac dinh tdm cua dudng tron ngoai tiép da
giac day. Dung A: truc duong tron ngoai
tiép da giac day.

e Budc 2:
Xac dinh truc d cia dudng tron ngoai tiép
mot mit bén (dé xac dinh) ciia khdi chop.

Lic do:

e Tam / ciamitcau: And = {[}

e Ban kinh: R =TA(=1IS). Tuy vio timg

A

truong hop.
______________________ 5.5. Tong két cac dang fim tim va ban kinh mjtcdn
5.5.1. Dang 1
N¢i dung Hinh vé
Canh bén SA vudng goc day va ABC =90° khi
do |R = SQC va tam 1a trung diém SC'.
5.5.2. Dang 2

Noi dung

| Hinh vé
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Canh bén SA vudng goc day va bat ké day la g
hinh gi, chi can tim duoc ban kinh duong tron ngoai
tiép cua day 1a R, khi do :

SA?

R’ =R} +

abce

afo(p=a)(r-0)(r-

(p: nua chu vi).
e Neu A ABC vuéng tai A  thi:

R, = i(ABZ +AC* +4S7) .

° RD

a2

b4y 1a hinh vudng canh a thi R, = N

néu day la tam giac déu canh a thi

_aV3
=3

RD
5.5.3. Dang 3
Noi dung Hinh vé
Chép c¢6 cac canh bén bang nhau: 5
SA=5B=5C=5D : |
_SA?
250

e ABCD 1a hinh vudng, hinh chit nhét, khi

do O la giao hai dudng chéo. M
e AABC vudng, khi ¢6 O 1a trung diém P

canh huyén.
e AABC déu, khi d6 O la trong tam, truc

tam.
5.5.4. Dang 4
Noi dung Hinh vé
Hai mit phéng (SAB) va (ABC ) vuong goc s

v6i nhau va c6 giao tuyén AB . Khi d6 ta goi R, R,

lan luot 1 ban kinh duong tron ngoai tiép cac tam
gidc SAB va ABC . Ban kinh mat cau ngoai tiép:

AB?

R =R’ +R’ -

5.5.5. Dang 5 )
Chép S.ABCD c6 duong cao SH , tdm dudng tron ngoai tiép day 1a O. Khi do ta giai phwong trinh:

(SH - a;)2 +OH* =2” + R} . Véigid tri = tim dugc ta cé: |[R* =z + R, |.
5.5.6. Dang 6
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_3V
-

ip

Ban kinh mat cau ndi tiép: |

6. TONG HQP CAC CONG THUC PAC BIET VE KHOI TRON XOAY

6.1. Chém cau

Noi dung Hinh vé
S, =27Rh =7 (r* +1?) @
zq
h h N
_ 2 _n_ Al (e 2
V =7xh (R 3} G(h +3r) R
6.2. Hinh tru cut
Noi dung Hinh vé
S, =aR(h +h,) '
Vv:ﬂ',R2 h1+h2 ha "
2
6.3. Hinh ném loai 1
Noi dung Hinh vé
V= 2R3 tan a
3
6.4. Hinh ném loai 2
Noi dung
V=[Z_2|Rtana /\
2 3 a2\

6.5. Parabol bac hai-Paraboloid tron xoay

Noi dung

Hinh vé

v=topn=ly
2 2

tru

3 3

!
S bzzéR}”S_: A .
parabor— 3 S h R

7
|

- '
i

- m}

V |

:

= !

;

= = H
N |

~ %

e !

~ H

i -8 i

~

6.6. Dién tich Elip va Thé tich khoi tron xoay sinh béi Elip

Noi dung -
S, = 7ab / ;\
4 a
o = %ﬁabz \‘b/
-

zoay quanh 2b 3

6.7. Dién tich hinh vanh khan

Noi dung

Hinh vé




S = 7Z'(R2 —7”2)

<

6.8. Thé tich hinh xuyén (phao)

Noi dung Hinh vé

V=27 R+r\[R-r ’
2 2

N

II. CAC DANG BAI THUONG GAP
@Dang 1 : Bai toan thé tich, dién tich ciia khdi tron xoay dwge sinh ra tir viéc quay 1 hinh quanh

Vidu 1.

Vi du 2.

canh nao dé.

Trong khong gian, cho tam gidc ABC vuong tai A, AB=2a va BC=3a, goi M la trung
diém cua BC. Khi quay tam giac MAp quanh car}h goc vuong AB thi duong gap khuc MAC
tao thanh mdt hinh tron xoay. Tinh thé tich cua khoi tron xoay tuong ung.

3 3 3
Al 10za ' B. Sra . C. Sra
3 6 2
Loi giai
B
1‘/ M
s
¢ A

S5za’

D.

Cc

AC =~/BC?> - 4B* = a+/5. Goi C', M' 1a diém ddi xtng cua C, M qua canh 4B va [ la

a5

trung diém cia MM', tacd IM = B

Thé tich ctia khdi nén tao boi tam gidc ABC khi quay quanh truc 4B 1a

1

1 1 2 1 3
V=—nr‘h=—n1AC?*AB = —ﬁ(a\/g) 2a= Oza )
3 3 3

Goi V, 1a thé tich ciia tam giac ABM quay quanh truc AB, ta co

1 1 1 (a5, sza
Vi=—arth =—aIM*AB =—z| L2 | 2a =272
3 3 370 2 6

107a® 5rza’  Swa’

Thé tich cua khdi tron xoay can tim 1a T e T

Cho tam giac ABC céantai A c6 BC=10cm, AB=6cm. Quay tam giac ABC xung quanh

canh AB ta dugc mot khdi tron x0ay co thé tich béng
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A. 2007 cm”. B. 327

cm’.
2
C. 42167 om’ . D. 550 o’
27 9
Loi giai
Chon D
A
Cc c
B

Goi C' 1a diém d6i xtmg cia C qua 4B . Khi d6 khdi tron xoay tao thanh khi quay tam giac
ABC xung quanh canh 4B gom hai hinh nén dinh 4, B ¢6 chung day CC’. Khi d6 ta co:

4 =§7er (h+hy) =%7r.CIZ.AB .

Ta c6 S, =%d(C, AB).4B =%d(A,BC).BC

d(4,BC).BC ’
:>c1:¥,d(A,Bc)= ABz—(%BC) =\/ﬁ:>01=$.
2
Vay V=l7l. i1 .6:550”cm3.
37703 9

Vidu 3. Trong khong gian, cho hinh chit nhat ABCD c¢6 AB=1 va AD=23. Puong thaing d nam

trong mit phing (ABCD), song song AD va cach BC mot khoang bang 2 (nhu hinh v& bén
dudi). Tinh thé tich ctia khéi tron xoay tao dugc khi quay hinh chit nhat ABCD quanh d.

d
A B
D C
A. 20m. B. 127. C. 15m. D. 107
Loi giai

Chon C
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Vidu 4.

r--------F--1-

&
:
5
=
¥,

S
-

Goi H,K lan luot 1a hinh chiéu vuong goc cua B,C lén dudng théng d.

Khi d6 4D cach d mot khoang AH =2+ AB=2+1=3.

Goi V,V,,V, lan luot 1a thé tich cta khdi tru tron xoay thu dugc khi quay céac hinh chit nhat
ABCD, ADKH va BCKH quanh duong thing d.

Khido V =V, ~V, =mAH* AD—7.BH* .AD =7.3.(3 —2°)=15.

Tinh thé tich cua vét thé tron xoay khi quay mé hinh nhu hinh v& quanh truc DF. Biét

EAF = 30°.

E
a
A B
[T
a
pa-2--dc
3 3 3 3
A 3ma _ B. 4ma C. 4ma _ D. 10ma ‘
2 3 9 9
Loi giai
Chon D

Khi quay mé hinh trén quanh truc DF : Tam gidc AFE tao ra kh6i nén tron xoay (N ) va
hinh vuéng ABCD tao ra khdi tru tron xoay (T )

h=AF =a
Khoinon (N ) 61 pr 4p ansor =27V

V3

Khéi tru (T) 6 =V =mr’h=ra’.

h=AD=a
r=AB=a
. 5 107a’
Vay thé tich can tinh: V' =V, +V;) = ;ra'

Vi du 5. Cho hinh binh hanh ABCD ¢6 AB=3a, AD=2a, BAD=45° (nhu hinh v&). Thé tich cua

khdi tron xoay nhan dugc khi quay hinh binh hanh 4ABCD quanh truc 4B bang

Trang 17



Goi H 1a hinh chiéu vuong goc cia D lén canh AB= DH = a\/z . Khdi tron xoay nhan dugc
khi quanh hinh binh hanh ABCD quanh truc AB c6 thé tich diing bang thé tich khdi tru co
duong sinh DC va ban kinh ddy DH (hai hinh nén bu trir nhau).

2
Vay ¥ =nDH".HK =nDH".DC = (a2 ) 3a = 6md’.
Vi du 6. Cho hinh tir dién ABCD ¢6 AD vudng goc véi mit phang (DBC ) va tam giac ABC vuodng tai

B. Biét AD=BC=a, AB= av3. Quay khéi tr dién ABCD xung quanh truc AD ta dugc
khdi tron xoay (H). Thé tich cua (H) bang

A. 2‘;3”. B Ta. C. 5“33”. D. %613
Loi gidi
Chon B

Taco BD =+ AB> — AD* = av2.
DC =+BD* + BC? =a\[3.
Khi quay khéi tir dién quanh 4D ta duoc khdi non dinh A, dudng cao AD, day la dudng tron
¢6 ban kinh R=DC =a/3 .
t4:>]?ang 2: Bai toan thé tich, dién tich ciia khdi tron xoay lién quan dén thiét dién cit boi mot mit
phang
Vidu 1. Cho hinh nén c6 dién tich xung quanh bang 67a”. Tinh thé tich ¥ cta khéi non di cho, biét
thiét dién ctia hinh nén khi cit béi mat phang qua truc cta hinh nén 1a mot tam giac déu.

AV =

3 / 3
M. B.v="4 2. C.V=3na. D.V=ra.
4 4
Loi giai
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Vi du 2.

Chogn C

+ Goi hinh nén c6 dinh S, tim duong tron day 1a O va thiét dién qua truc SO 1a tam giac
SAB .
Do d6 tam giac SAB déu va SOLAB.

Xét tam gidc SAO vudng tai O co: tan 60° = % < SO =403 .

Dién tich xung quanh cta khéi non la: S, =7Rl =71.04.84=1.0AN OA> +SO* =1.2.04".
Mas§ = 67a’ nén 71.2.04> =67a"> < Od=a-3. Suyra SO =3a.

+ Thé tich khdi nén da cho 1a: ¥ = gﬁth = %7[ .04°.50 = %ﬂ.(a\/E )2 3a=37d’.

Mot hinh nén dinh S, day 1a hinh tron tim O va SO = h. Mot mit phang (P) qua dinh § cat
duong tron (0) theo ddy cung AB sao cho goc AOB =90° , biét khoang cach tir O dén (P)

bang g . Tinh dién tich xung quanh hinh nén theo # .

4 710 B 7h*\10
T ‘3B
C 7h*\10 D 7h*\10
W D. ——.
Loi giai
Chon D
s

i
s
1
By
i

i

i

1

|

1

1

1

i

i

'

1

|

1

1

1

i
—
'

1

|

1

|

1
I!

<

o

£ -
Lot Tl

I| "\ i

| {1 E

A
* Goi I latrung diém ciia AB va H 1a hinh chiéu cua O trén ST = OH 1.5 .
Tacé ABLOI vi AB1 SO nén AB1 OH

Do d6 OH L(SAB) tai H nén OH =d(0,(S4B))=

o |
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Vidu 3.

Vi du 4.

Xét tam giac SOI vudng tai O cd
1 1 1 1 4 1 3 h3
TS e Yo 2:_2__2:_2:012i‘
OH® SO OI ol h h h 3

2h3 NG

Tam giac OAB vudng can tai O nén: AB =201 = 3 R=04=0B= S

2
* Xét tam giac SOB vudng tai O tacéd: [ =SB =+/SO’+0B* =, |h’ +(¥) =@.
6 m15 _ zh*10
3 3 30
Cit hinh tru (T ) béng mot mat phéng di qua truc duoc thiét dién 1a mot hinh chit nhat ¢ dién

* Di¢n tich xung quanh cua hinhnén la: S, =7RI=7

tich bang 30cm?, chu vi bang 26cm . Biét chiéu dai hinh chir nhét 16n hon duong kinh cia mit
déy ctia hinh tru (7). Dién tich toan phén cua (7T) la

A. @T”(cmz). B. 697 (cm?).

C. 2372'(C1‘Il2). D. 23; (sz)_
Loi gidi

Chon A

I
I
I
1
I
I
I
I
I
0
'
- ——
- ‘L___.--'

I i
D

Goi chiéu cao va ban kinh day cua hinh tru lan luot 13 7 va r .
Do chiéu dai hinh chit nhat 16n hon duong kinh ctia mat day cta hinh tru (T ) nén h>2r.
Dién tich thiét dién 1a £.2r =30 = hr =15
Chu vi thiét dién 1a 2(h+2r)=26=h=13-2r .
r=

5
Taco: (13-2r)r=15<2r"-13r+15=0| 3.
r=—

2
Véi r=5 thi h=3 khong thoa man yéu cau bai toan.
. 3. s A A 1.
Voi r= 5 thi #=10 thoa man yéu cau bai toan.

2
Vay dién tich toan phan ctia (T) 1a S, = 27zrh+27r = 27[%.10 + 27[(%) = 697” (sz) .

Cit hinh try (T ) bang mot mit phiang song song voi truc va cach truc mot khoang bang 2cm
dugc thiét dién 1a mot hinh vudng c6 dién tich bang 16 cm?®. Tinh thé tich ctia khdi tru (7).

A. 327 (cm3). B. 167 (cm3).

C. 64rx (cm3). D. 8z (cm3).
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Vi du 5.

Loi giai

Chon A
o A
N, 18
|
|
a "
e S
8’

Goi thiét dién da cho 14 44'B'B (nhu hinh v&) va I 1a trung diém 4B . Hinh vuéng AA'B'B
c6 dién tich bang 16 (crn2 ) = canh hinh vudng bang AA4'=4cm .

Mit phang song song véi truc va cach truc mot khoang bang 2cm suy ra O =2 (cm) .
ABY =
Ta c6 ban kinh déy ctia hinh try 1a » =, |OI’ +(7j =N22422 =22 .

. . 2
Thé tich cuia khéi tru (7) 1a ¥ =r*h =7(242) 4=327 (enr’).
Cho hinh try c6 hai day 1a hai hinh tron cé tam lan luot 12 O, O'. Goi (a) la mat phéng qua
trung diém clia OO’ va tao véi dudng thing OO" mot goc 45°. Biét mit phing (o) cét hai

mat day bdi hai doan AB va CD tao thanh hinh vudng c6 dién tich 16. Tinh dién tich xung
quanh cuta hinh tru.

A. S, =437 B.S, =8/37.

C. §, =8r. D. S, =4r.
Loi giai

Chon B

B

Goi 7,k 1a ban kinh dudng tron day va chiéu cao ciia hinh try, G 1a trung diém ciia OO’ .

Goi thiét dién gifra (¢) va hinh try 1a hinh vuéng ABCD nhu hinh v&. M, N lan luot la trung
diém cia CD va AB.

Xét tam giac vuong O'GM ¢c6 O'GM =45°, GM =2 nén suy ra AO'GM vuodng cén tai O

:>O’G=O’M=\/_=§:>h=2\/§.

Xét tam gidc vudng OMC c6 OM =~2, MC=2 =r=0'C= (\/E)2+22 =/6.
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Vidu 6.

Vidu7.

Vay hinh tru ¢6 ban kinh day » = \/g , chiéu cao &= 24/2 nén cb dién tich xung quanh Ia:
S, =2nrh=27/6232 =837

Trong khong gian cho mit cau (S ) c6 ban kinh R =3 va mot diém A nam trong mat cau . Mat

phing (P) di qua A va cit (S) theo thiét dién 1a dudng tron (C) c6 dién tich nho nhat, biét
I4=+/5. Ban kinh duong tron (C) 1a

Al B. 5. C.3. D. 2.
Loi giai

Chgn D

Mit cau (S) co bankinh R=3.

Tacé I4=~/5<3 nén 4 nim trong mit cau (S)

Dit  1a khoang cach tir I dén mit phang (P) , ¥ la ban kinh duong tron (C )

Khi do: h<I4=A/5

Thiét dién 1a duong tron (C) c6 dién tich nho nhit khi & =+/5 khi va chi khi

HL(P)o =R -1 =35 =4=r=2.

Puong tron (C ) ¢6 dién tich nho nhatnén r=2.

Cho mit cau (S )tém O, ban kinh bang 3 va mit phang (P) . Khodng cach tir O dén (P) bang
6. Tu diém M thay doi trén (P) ké céc tiép tuyén M4, MB, MC t6i (S) vé6i 4, B, C la
cac tiép diém. Biét mat phéng (ABC ) luon di qua mot diém I c¢b dinh. Tinh d6 dai doan OI .

NS B3 e D3
2 2 - 2
Loi giai
Chon D
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Vidu 8.

M

Goi K 1a giao diém cua mit phing (ABC) va OM .

Goi H1a hinh chiéu cia O trén (P)= H ¢6 dinh.

Trong mit phing (OMH) ke KI L OM ([ € OH) tai K.

Ta co (ABC ) 1a mit phang qua K va vudng goc voi OM nén KI (ABC )

or 3 3
7 OH 6 2

Mat khac I thudc doan thang OH c¢6 dinh nén [ c6 dinh.

Cho diém A nam trén mit cu (S ) tam O ban kinh R =9¢m . Goi I,K 14 hai diém nidm doan

Tacd 04’ =0OK.OM =OI.0OH = OI =

04 sao cho OI = IK = KA . Céc mit phang (P),(Q) lan lugt di qua I,K clng vudng géc véi

a ; . A 1a \ 5 2. Lo SIf , . AN
OA va cat mat cau (S ) theo giao tuyén 1a dudng tron c6 ban kinh 7, 7,. Tinh ti s6 .

r
Ao B, i3I0
r, 310 r 4
chi_4 p. i 10
T \/ﬁ 7 4
Loi gidi

Ban kinh mit cdu 13 R = 9cm nén OA=9c¢m = OI = IK = KA =3cm; OK =6¢cm .
Goi mdt giao diém cla cc mit phang (P),(Q) véi mit cau (S) 1a M, N, ta co:

Trang 23



IM =r,KN =r,
OM =ON =9cm

Khi d6: 7, =JOM? —OI* =N9* =3* =642 ; 1, =JJON* —OK> =9 —6* =34/5.
n_6V2_ 4
r, NCEENTN

Suy ra:

% Dang 3 : Bai toan thé tich, dién tich va cac yéu té khic ciia khoi nén, khoi tru ngoai tiép, ndi tiép
cac khoi khac.

Vidu 1.

Vi du 2.

Cho hinh chop S.ABC c6 day ABC la tam gidc ¢c6 AB = BC =10a,AC =12a goc tao bdi hai
mit phing (SAB) va (ABC) bang 45°. Tinh thé tich khéi non ni tiép hinh chép da cho.

A. 97a’. B. 277a’. C. 3rza’. D. 127a’.
Loi giai

Chon A

Nira chu vi tam gidc ABC 13 p = w ~16a.

Dién tich tam giac ABC la:
S=\p(p-a)(p-b)(p-c) = 16a(16a~10a)(16a~10a)(16a~12a) = 48a’.

2
Ma S, ,c=pr=r= Sassc = % =3a, v6i r 1a ban kinh cta duong tron day noi tiép tam
p a

giac ABC.
. — SO
Laico tanSIOzE:hS'O:IO.tan45°=IO=3a.

Thé tich khdi non 1a: V = %SO.H.I’Z = %.30.7[(361)2 =97a’.

Cho hinh chop S.ABC c6 day ABC la tam giac vuong tai A, AB=a; AC = av3. Goi H la
trung diém BC biét SH vudng gbc mit phing (ABC ) va SA4 tao voi day mot goc 60°. Mot

hinh nén ¢6 dinh S va day la dudng tron ngoai tiép tam giac ABC. Tinh dién tich xung quanh
cua mat nén da cho.
2\/§7ra2

A= B. 47ma’. C. 23nd>. D. 27a’.

Loi giai
Chon D
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Vidu 3.

Vi du 4.

Tacod: BC =+a’+3a” =2a; AH:%BC:a.

AH

cos 60’
Hinh nén c¢6 dinh S va day 1a duong tron ngoai tiép tam giac ABC ¢6 r=a;[=2a.

=2a.

Do SH L (ABC) = (S4,(ABC))=SAH = 60°. Suy ra S4 =

Viy dién tich xung quanh cua mit nén da cho1a S, =7rl = 27a’ .

Cho lang try dimg ABC.A'B'C’ ¢6 d6 dai canh bén bang 2a, ddy ABC 1a tam giac vudng can tai
A, goc gitra AC" va mat phéng(BCC 'B') bang 30° . Tinh thé tich cua khdi try ngoai tiép lang
tru ABC.A'B'C’ bang

A. za’. B. 27a’. C. 4ra’. D. 3za’.

Chon C

A ’
Goi ban kinh cua hinh tru la R, /14 trung diém BC
Tacé: CC' L (ABC) = CC' L Al
Lai c6 tam gidc ABC 1a tam gidc vudng can tai A nén 4/ 1 BC do d6 AI L(BCC'B') hay
gbc gitta AC' va mit phing (BCC'B') 1a IC'A .

Xét tam giac AIC' tacod: IC' = Ai\ =R\3.
tan IC'4
Xét tam gide CIC' taco: IC” =IC* +CC"” < 3R> =R>+4a> = R=a2.
Thé tich khoi tru ngoai tiép lang tru ABC.A'B'C' 1a: V = zR*.h =4na’ .
Cho hinh nén ¢6 ban kinh day bang 3 va chiéu cao bang 6, mot khdi tru c6 ban kinh day thay
d6i ndi tiép khéi non di cho (nhu hinh v&). Thé tich 16n nhat ctia khéi try bang
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Vi du 5.

S ) h

———————

A. 107, B. 6. C. 8r. D. 4rx.
Loi giai
GVSB: Cao Tung; GVPBI: Hoang Vin Hoan GVPB2: Bui Vin Cinh

bat 00'=1, BO' =x, SO=h=6 va SO =y.

Ap dung dinh 1y Talet vao tam gidc SOB ta dugc 0’5 = S0 DI
OB SO 3 6

Taco [=6-y=6-2x.Suyra V = z.x*.(6 - 2x) = 7.x.x.(6 — 2x).
Ap dung bat dang thirc Co-si cho 3 s6 x, x va 6—2x ta dugc

3
V= ﬂ.x.x.(6 - 2x) < ”(Wj =8r.
Vay V, =8r khi x=2.
Cho hinh chép S.4BCD c6 day 1a hinh vuéng canh a va dudng cao SA=2a. MNPQ la thiét
dién song song vdi day, trong do M € SA va AM = x. Xét hinh try c6 day la duong tron ngoai
tiép to gidc MNPQ va duong sinh MA. Gia tri cia x dé thé tich khoi tru 16n nhat 1a

A x=2 B. x= 2% C.x=2, D. x=3%
3 3 2

Loi giai
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Taco: MNPQ la thiét dién song song véi ddy = MNPQ 14 hinh vudng.
MN _ SM ABSM _a(2a-x) X

Vi MN//AB = = MN = —g—2.
AB  SA4 SA 2a 2
Goi R la ban kinh day hinh try, ta co: Rz(a—g}g
2 3 2 2
Thé tich hinh try ¥V = 7.R* x = 7. a-X ﬁ x=g| =L 24X
2) 2 8 2 2
¥ ax’ a’x 3x* 2
Xét X)=—""——+—= ! X)=——ax+—
f(x)=F -+ = ()= 5
x=2a
= f'(x)=0< 2, x€(0;2a)
xX==a
3
Béng bién thién
0 2 2
X 3 a
f(x) + 0 - 0

Vay dé thé tich khéi tru 16n nhat khi x = 2?“

Y Dang 4 : Bai toan thé tich, dién tich ciia khéi nén tru, hinh nén tru lién quan dén max min
Vidu 1. Cho hinh nén (N ) c6 dudng cao SO =h va ban kinh ddy bang R, goi M la diém trén doan

SO, dat OM =x, O0<x<h. (C) 1a thiét dién cta mat phéng (P) vudng goc voi truc SO tai
M ,véihinh nén (N). Tim x dé thé tich khéi nén dinh O day 1a (C) 16n nhat.

A.ﬁ . B.M. C.M. Q.ﬁ.
2 2 2 3
Loi giai
Chon D
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Vi du 2.

Ta c6 BM 1a ban kinh duong tron (C).

BM
Do tam giac ASBM -~ ASAO nén 0 =—— S BM =

Thé tich ctia khdi nén dinh O day 1a (C ) la:

R(h— 2
VZ%EBMZ.OMZ%E[M} X= lﬂIZ—(h—x)z X.

h 3 42
s A 1 R 2 ,
Xét ham so f(x)zgﬁh—z(h x) x,(0<x<h)tacd
1 _R? 1 _R?

w | >

Ta c6 f'(x)=§7z§_2(h—x)(h—3x); 1(x) =0 225 (hx) (h-3x) & x =

Lap bang bién thién ta o :

h

oW

AxR*h

81

Tir bang bién ta c6 thé tich khdi nén dinh O déy 1a (C) 16n nhéat khi x :%

V6i mot dia phang hinh tron bang thép ban kinh R, phai lam maot cai phéu bang cach cat di
mot hinh quat ctia dia nay va gap phan con lai thanh mot hinh non. Goi d6 dai cung tron cua
hinh quat con lai la x . Tim x d¢ thé tich khoi nén tao thanh nhan gia tri 16n nhat.

&xZZﬂR\/g' B.sz”R\/E_
3 3
C.x=2ﬂR\/§. D.x=7[R\/g.
3 3
Loi giai
Chon A
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Vidu 3.

I
&

Chu vi duong tron dia la: C=27zR .
Chu vi duong tron day cta hinh nén la: C'=x

Bén kinh duong tron day hinh nén la: » = X

Chiéu cao ctia hinh non la: A=vVR* —#* =,|R* ——

1 1
Thé tich khdi non la: V ==z h——ﬂ'— R ——2.
3 4’ 4r

Ar?
1 1 ’R?
V=0« 2x(4712R2—x2)= 2x3(:>2(47z2R2—)c2)=x2<:>x2=87r
127 247 3
27rR\/g
r 3 .
Bang bién thién
x |0 QﬂR\/g 27R
3
v’ + 0 _
le‘
v / \
27RN6 . . ,
Viy x = il 3\/— thi thé tich khoi non tao thanh nhan gia tri 16n nhat.

Mot dai 1y xang dau can 1am mot cai bon dau hinh tru bang tén c6 thé tich 167 (m?). Tim ban
kinh day » cuta hinh tru sao cho hinh tru dugc lam ra it ton nguyén vat liéu nhat.
A. 0,8 m. B. 1,2 m. C.2m. D. 2,4 m.
Loi giai
Chon C
Pé it ton nguyén vat liéu nhét thi dién tich toan phan S,, phai nho nhat.

Goi & (h>0) 1a chiéu cao ctia bon dau. Ta co: S, =271 +27rh.

Mit khéc, theo gia thiét: V =167 < zr h—167r<:>h—1?
B

:>Slp=27rr2+27zr-g:27r(2 16) 27[( +§+§j.
r r ror
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Ap dung BPT Cauchy cho 3 s6 duong: 2,

N | oo

, §,taduqc: r2+§+§233/r2.§.§ -12
r ror ror

:>Stp2247r.1-)§ngthl'1cxéyra <:>r2=§<:>r3=8<:>r=2.
r

= min (S, ) =247

Vay dé it ton nguyén vat liéu nhét thi » =2 (m). . . ‘
Vidu 4. Cho hinh tru c6 day 1a hai duong tron tim O va O', ban kinh day bang a va chiéu cao bang

3a . Trén duong tron day c6 tam O lay diém A, trén duong tron tim O’ 1ay diém B. Pit o
1a goc giita mét phang (OAB) va mit phiang day. Biét rang thé tich khdi t dién OO'AB dat gia

tri 16n nhat. Khang dinh nao sau day ding?

1
A. a=90°. B. o =45°. C. a=60°. D. a =arctan| — |.
2
Loi giai
Chogn C
B
n
'm .
"in 0]
Jm )
1 :“‘\ A
[ -
T
Loy :
oy i
o \
4 1 4 |
3 Tl '
! Ay
1 }/ VA I
! o o
oo L
1 i \ \ I
gt ko
l’ L [ :
A —
,'/I 7t D “: \‘\\
/7[’ g \\:‘I\\i M

Goi B’ 1a hinh chiéu cia B trén mit phing chira duong tron (0), H la hinh chiéu cia B’
trén OA.

Suy ra ((0A4B).(04B')) - . 1B - BT7E' ~a. ae(o;ﬂ_

Xét tam gidc OAB' cantai O =d(4,0B')=B'H =d(4,(00'BB')).

2
Taco: V, s = %d (4,(0O'BB'))Syp0s = %.B'H.%.\/ga.a = ‘ET".B'H .

Do d6 maxV, ,,, khi max B'H .
Mait khac ta ludn c6 B'H < B'O =>maxB'H=B'O=a khi H=0.

2 3
ﬁT“.az*/g“ khi H=0.

Vay maxV, ,,p =

=a=60°.

. : . =T BB’ 3

Khi d6 xét tam gidc HBB' vuong tai B’ c6 tan BHB' =tana = 70 & =3
a

% Dang 5 : Bai toan thé tich, dién tich ciia khodi nén — tru, hinh nén — tru sir dung ky thuat trai

phfmg. .
Vidu 1. Cho mot hinh nén dinh S c6 ban kinh day bang 5c¢m, dudong sinh bang 15¢m. Cho AB la
duong kinh ctia duong tron day. Mot con kién bo tir dinh A trén hinh nén dén mot diem M

thudc doan thang SB (tham khao hinh v&). Quang dudng ngan nhit con kién bo dugc bang
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Vi du 2.

M
15
A B
A. 13cm. B. llem.
15 15V3
C.—cm. D. —\/—cm
-2 2
Loi giai
Chgn’C i
Khi cat theo mép cua duong sinh S4 va trai phang nhu hinh vé.
A a: . 1 Lo 57«
Tacododaicung ABla L =—C, =rr=5r>a=—L="—="—
452 r, S4 3
S
15 M
A ¥ A
B

Khido AM,, < AM L SB<>M=H.

r 153

Trong tam giac SAH : AM . :AH=SA.Sina=lS.Sin§= 5 (cm)

Mot thing nhua dyng hang hinh try cao 2m, ban kinh day 0,5m . Nguoi ta mudn quan mot dai
bang trang tri tir vi tri 4 dén M r6i tr M dén B nhu hinh v&. Chiéu dai ngan nhat cia 6 dai
bang nhu thé gan nhat véi gia tri nao sau day?

A. 22,3 m. B. 23,6 m. C. 19,6 m. D. 21,6 m.
Loi giai
Chon A
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2m

o A

Cit mat xung quanh cua hinh try theo dudng sinh 4B rdi dem trai trén mot mit phang ta dugc
hinh chit nhat ¢6 hai kich thudc 1a h=2(m) va d =2zr=2r.0,5=(m). Puong chéo cua
hinh chit nhatla AB=+h*>+d".

Vi dai bang quan quanh than cia hinh tru nén khi trai phéng thi cac diém tiép xuc giira dai bang
va mat xung quanh cua hiqh tru ludén nam trén mat phang.

Do vay, chiéu dai ngan nhat cua dai bang bang 4B khi M thudc duong chéo AB.

Vay chidu dai ngén nhét ctia 6 dai bang nhu thé 13 64B = 6\Ah* +d* ~22,3m . Nén chon A.

% Dang 6 : Bai toan thyc té hinh nén — tru , khéi nén — tru

Vidu 1.

Vidu 2.

Luong nguyén liéu can dung dé 1am ra mot chiéc nén 1a dugc woc luong qua phép tinh dién
tich xung quanh cia mat nén. Cr 1kg 14 dung dé lam nén co thé 1am ra sé nén c6 tong dién

tich xung quanh 1a 6,13 m”. Hoi néu mudn 1am ra 1000 chiéc non 1a giéng nhau c6 dudng kinh
vanh nén 50cm , chiéu cao 30cm thi can khdi lugng 14 gan nhat voi con s6 nao dudi day? (coi
mdi chiéc non c6 hinh dang 1a m&t hinh non)
A. 50kg B. 76kg . C. 48kg. D. 38kg.

Loi giai
Chon A
Theo gia thiét mdi chiéc nén 14 1a mot hinh nén c6 ban kinh day R =5—2O =25(cm)=0,25(m)

va dudng cao i =30(cm)=0,3(m).

\/_

Goi [ 1a chiéu cao cia hinh non= [ =+ R> + h* =

g (m)-
ol (o)

Dién tich xung quanh ciia 1 chiéc non 14 1a S, =7Rl=70, 25.2—0 =

30
Téng dién tich xung quanh cita 1000 chide nén 1a S =1000. ”;/06_1 B ”z*/a (m?)

Do d6 khdi luong 1a can dung 1a % ~50,03(kg).
Hai chiéc ly dung chit 16ng giéng hét nhau, mdi chiéc ¢ phan chira chét long 1a mot khdi non
¢6 chiéu cao 2dm (' md ta nhu hinh v& ). Ban dau chiéc ly thir nhat chira day chat 1ong, chiéc ly
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Vi du 3.

thir hai dé réng. Ngudi ta chuyén chét 1ong tir ly thir nhét sang ly thir hai sao cho d6 cao cua cot
chat 1ong trong ly thir nhat con 1dm . Tinh chiéu cao A cua cot chat 16ng trong ly thir hai sau
khi chuyén (d6 cao ctia cot chét long tinh tir dinh ctia khdi non dén mit phang cua chat long —
luong chat 1ong coi nhu khong hao hut khi chuyén. Tinh gan ding 4 vdi sai s6 khong qua
0,01dm).

D U e L N % \\' -
7 v \/ |

A. h=1,41dm. B. 1=1,89dm .

C. h=191dm. D. h=1,73dm .
Loi giai

Chon C

Goi ban kinh day, thé tich (phan chita chit 1ong 1a mot khdi nén c6 chiéu cao 2dm) cia khoi
non lan lugtla r; V.

Goi ban kinh day, thé tich (tinh tir dinh ctia khdi nén dén mit phang cta chit 1ong cua ly thi
nhét sau khi rét sang ly thtt hai ) ctia khéi non lan lugt 1a 7 ; V.

Goi ban kinh day, chiéu cao, thé tich (tinh tir dinh cta khdi nén dén mat phang cia chét 1ong
cta ly thi hai ) ctia khéi non lan luot 14 7,5 /; V.

Thé tich chat 1ong ban dau la: V = %72'7’2.

Thé tich chat 1ong con lai sau khi rot sang ly thi hai 1a: V= %m,lz_

ma i:l<::>rl :£:>V1 :Lﬂrz.
ro 2 2 12

Thé tich chét 1ong ly thir hai 1a: ¥, = émf;h =V-V, < émjh N nh= %7’2.

ma 2=t I g ha191dm.
ro 2 2

Két luan: h=1,91dm.

Mot ngdi biét thy c6 10 cay cdt nha hinh tru tron, tat ca déu c6 chiéu cao 4,2m. Trong do, 4 cay
cOt trudc dai sanh c6 duong kinh 40cm va 6 cay c)t con lai bén than nha c6 duong kinh 26¢cm.
Chu nha dung loai son gia d4 dé son 10 cy cot d6. Néu gia ciia mot loai son gia da 1a 380.000
doéng/m2 thi nguoi chu phai chi it nhat bao nhiéu tién dé son 10 cay cot d6 ?

A. 14.647.000. B. 13.627.000.

C. 16.459.000. D. 15.844.000.
Loi gidi

Chon D

Dién tich c?{n son chinl} 1a tong dién tich xung quanh ctia cac cdy cot c6 dang hinh try.

Goi §,,S, lan luot 1a tong dién tich xung quanh cua 4 cay cot nha hinh try c6 duong kinh 40cm
va 6 cay cQt nha hinh try c6 duong kinh 26¢cm .

Goi 7,/ lan luot 1a ban kinh, d6 dai duong sinh cua 4 cdy cft nha hinh try c6 duong kinh
40cm va r,,1, lan luot 14 ban kinh, d6 dai duong sinh cta 6 cdy cot nha hinh tru c6 duong kinh
26cm .

Khi d6: 1, =20cm =0,2m, [, =4,2m nén S, = 427rl =87.0,2.4,2 = 162%(;#).

Lai c6: r, =13em=0,13m, I, =4,2m nén S, =6.27r,l, =127.0,13.4,2 :w(mz).
125
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Vi du 4.

Vi du 5.

Vay s6 tién ngudi chii biét thy phai tra d& son 10 cidy c6t nha 1a

(lgi”_+—8195”jx380.000z15.844.000 .

Trén mot manh dat hinh vuong co6 dién tich 81m* nguoi ta dao madt cai ao nudi ca hinh tru
(nhu hinh v€) sao cho tdm cta hinh tron day trung vGi tim ctiia manh dat. O gitta mép ao va
mép manh dat nguoi ta dé lai mot khoang dat trong dé di lai, biet khoang cach nho nhat gitra
mép ao va mép manh dat la x(m). Gia sir chiéu sau ciia ao ciing 1a x(m). Tinh thé tich 16n
nhat ¥ cia ao.

AV =13,57(m"). B.V =27z(m").
C. V=367r(m3). D. V=727r(m3).
Loi giai
. . e . e a1 , 9-2x
Ta c6: Puong kinh day cda hinh try 12 9—2x = Ban kinh day hinh try 1a
. as LR R 9-2xY V4 2
Khidotacothétichaola V =rx x=2(9—2x) x
, N A 2 3 2 /e 9 ,
Xétham so f(x)=(9—-2x) x=4x" -36x +81x Vi 0<x<5 ta co:
9
x==
f'(x) =12 —T2x+81=0 < §
xX==
2
BBT:
3 g
0 it il
' 2 2
(%) + 0 = 0

. 27
Dya vao BBT ta thay Max f(x)=54 < x:%. Khido V. =%.54:T”:13,57r(m3).

Mot chiée but chi ¢6 dang khdi tru luc gidc déu c6 canh day 3 (mm) va chiéu cao bang 200
(mm). Than but chi duoc lam bang gd va phan 16i duoc 1am bang than chi. Phan 16i c6 dang
khéi tru ¢6 chiéu cao bang chiéu cao bang chiéu dai cua but va day 1a hinh tron c6 ban kinh 1
(mm). Gia dinh 1 m® gb 6 gid a triéu dong, 1 m’ than chi c6 gid 6a triéu dong. Khi d6 gid
nguyén vat liéu 1am mot chiéc but chi nhu trén gan nhét voi két qua ndo dudi day?

A. 8,45.a dong. B. 7,82.a dong.
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C. 84,5.a dong. D. 78,2.a dong.

Loi giai
Chen B

I
I
I
! 1
1 I
I
¥l .
1 I
i . P
I | I ]
1 I | I
f 1 ] !
] | | 1
I i i ]
1 N 1 ]
] | | ]
[ J i r
I I i 1
1 | | [}
] I
1 i W
I ]
i i i
I dll-l
l"r:-.: -: r"h.\
’J \\| "J \\
AT T
\r:-'\‘.f\
4 &
"’ ‘\‘
3 X ’ . A A 3 X , .7 a A
1 m” goco gia a triéu dong suy ra 1 mm™ g0 c6 gia dong.
1000
3 \ , .7 A A 3 \ , .7 661 A
1 m’ than chi c6 gia 6a triu dong suy ra 1 mm’ than chi c6 gia 1000 dong.

Phan chi clia cai but ¢6 thé tich bang ¥, = 200.7.1> = 2007r(mm3) .

33
4

—2007 =2700+/3 — 2007 (mm’).

Phan g6 ciia ciia but chi c6 thé tich bang V, =200.6.

6al +alV,

S tién lam mot chiée but chi 1a ~7,82a dong.

% Dang 7 : Mit cAu ngoai tiép khoi da dién
Vidu 1. Cho hinh chép S.4BC cb SAL(ABC),SA=2a,AB=>5a,AC=8a va BAC=60°. Tinh thé
tich khdi cau ngoai tiép hinh chop da cho.
A. V=416\/§7m3. B. V=416\/E
- 27 27
41613 416+/39
9

9

3
wa .

3
wTa .

C.V= ra’. D. V=

Loi gidi
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Vi du 2.

B

Tacd BC* = AB* + AC* —2AB.AC.cos A= BC=T7a
Goi 7 1a ban kinh dudng tron ngoai tiép A4BC

. 7
=2rnén r=—a

sin A 3

: , : /SA2 [, 49 , 213
Ban kinh mat cau ngoai tiép hinh chdép S.4BCbang R = T+r2 =.|d’ —F?a2 :T\/;a

Vay Vie =§7TR3 =@7m3

Cho hinh chop S.4BCD c6 dady ABCD la hinh chit nhat canh BC = a, tam gidc SAB céan tai
S nam trong mit phang vudng goc véi day va S4 =SB =a. Biét goc S tao boi mat bén

Ta co

(SCD) va mat day (ABCD) thoéa man tan f = g Tinh thé tich cua khéi cau ngoai tiép hinh

chop S.ABCD .

A.Vzw_l(f. B.V=7\/ﬁ”a3.
54 - 54

C.V=7*/_ﬂa3. D. V=@a3.
27 21

Loi giai
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Vi du 3.

y A

Goi I 1a trung diém ciia 4B . Vi (SAB) L (ABCD) nén SI L (ABCD)
Goi J la trung diém cia CD. Goc tao bdi mat bén (SCD) va mit day (ABCD)l1a goc
SI_SI V3

—:>S1=a.tan,3=a.7.

57]: S>tanhH=—=
P P JI  a

; . \ s Ay \ N a3 .
Xét tam gidc SAB la tam giac can c6 SA = SB = a, dudng cao bang - nén canh ddy AB=a

. Vay tam gidc S4B déu canh a va ABCD 1a hinh vudng canh a

Goi H tam hinh vuéng ABCD .

T H ké d, song song voi ST .

Tu K ké d, song song voi HI .

Goi O la giao diém cia d,va d, suyra O la tdm mat cau ngoai tiép hinh chop S.4BCD .
Goi R 14 ban kinh mat cAu ngoai tiép khdi chop S.4BCD . Suy ra

R=S0=+SK’ + KO’ _\/(&jz J{ﬂjz _aV1

3 2) V12
4 . 4 (aﬁf_%/ﬁﬂf

V=-—nR =—nrx
3 371 V12 54

Cho hinh chép déu S.ABCD . Dién tich da gidc ABCD bang x; mit bén tao v6i ddy mot goc
a.Goi V) 1a thé tich ciia mat cau ngoai tiép hinh chép S.4ABCD va v, la thé tich hinh chop

S.ABCD . Xac dinh « nho nhét dé n_ 27—”.

2

A. 45°, B. 60°. C. 30°. D. 75°.
Loi giai

Chon A
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Do S.ABCD 1a hinh chép déu nén da gidc ABCD 1a hinh vudng, cac canh bén bang nhau, cac

. 1A \ Y e o r T
mat bén cung tao vdi ddy mot goc o, a € [O;EJ .

Goi O 1a tam cua hinh vuéng ABCD.
Lay M 1a trung diém cia BC = a = SMO .
Goi N la trung diém cua SB . Trong mit phang (SOB), dung NG L SB va NGNSO=G.
= G la tim mit cau ngoai tiép hinh chop S.ABCD .
on %
2
¥ .

2

Ta c6: dién tich ABCD bing .x.= AB=BC=CD=DA=Ax =

OB =
Ta co: a=%:>$0=%.tana :SBZ‘/%.tanzoﬁg.

bit SG:GB:r3G02=r2—032:r2_§

X ooty ™
sp* M AtS [k tana+2
V= = e ——

250 \/; 4 tan o
2. —.tanax
2
2 3
4 5 1 tan“ o +2
>V ==ar =—axNx| —— | .
3 48 tan

Mit khac, thé tich ciia S.4BCD 1a: V, = %.x.SO = éx\/; tana

3
tan” o +2

ﬁ:z.( 7 ):27”©(tan2a+2)3:27tan4a(1).
v, 8 tan” o 8

bit: tan’a =t¢, t>0.

=

t =-0,39 (loai)
e (1+2) =27 & 212 +12t+8=0 | 1 =1
t ~20.39
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» Véit=1:tan’a=1< a=45°.
» Véi t~20.39: tan’ o 2039 < a~77°.
Vay o nho nhat thoa méan yebt la: o =45°.
ViduS5. Cho hinh chop tir gidc S.ABCD c6 ddy ABCD 1a hinh thang vudéng tai 4 va B,
AB=BC=a, AD=2a, SAL(ABCD) vi SA=a2. Goi E la trung diém ciia AD. Ké
EK L SD tai K. Tinh thé tich ctia mit cau di quaséudiém S,4,B,C,E,K?

3
wa

AV = PRt B.sz/gmf.
3 3
C.Vzﬁ;m : Q.V=47;a .

Loi giai

Vi E la trung diém 4D nén ABCE la hinh vudng canh a ,nén CE L AD (1)

Mit khac SA L (ABCD)= CE L84 (2).

Tu (1), (2) = CE L(S4D)= SE L EC (3).

CE 1(8S4D)= CE L SD va EK 1 SD nén SD L (CEK)= SD L CK hay SK L KC (4).

SA L (ABCD)= SA L AC (5).

SAL(ABCD):SAJ_BC va AB 1 BC (do ABCD la hinh thang vudéng tai B) nén
BC 1(S4B)= SB L BC (6).

T (3), (4), (5), (6) c6 SEC=SKC=SAC=SBC=90°. Suy ra A, B, E, K luén nhin

SC du6i 1 goc vudngnén S, 4, B, C, E, K nam trén mit cau dudng kinh SC .
Goi [ 1a trung diém SC thi mat cau di qua qua sau diém S, 4, B, C, E, K c¢o6 ban kinh
rR=5C

2

ABCE 1a hinh vuéng canh a ,nén AC = a2
. . SC
Tam giac SAC vudng can tai 4, canh AC =S4 = a2 nén SC =2a ,suyra R :7: a.

3
dra

Véythétichmafltcéudiquaséudiém S,4A4,B,C,E,Kla:V=

% Dang 8 : Mit ciu ndi tiép khoi chép, khdi ling tru
PHUONG PHAP
e Diéu kién ton tai mit cau ndi tiép duoc khdi chop: Néu trén day cta mét hinh chop tdn tai mot
di’ém cach déu tat ca cdc mat xung quanh cta hinh chép thi hinh chép d6 c6 mot hinh cau ndi
tiep.

Trang 39



e Cach xac dinh tim mat cau noi tiép khdi chop co hinh chiéu vudng goc cia dinh tring véi diém
& ddy ma cach déu tat ca cac mat bén:
» Budrc 1: Xac dinh duge diém O cach déu trén day.
> Buéc 2: Nbi dinh hinh chdp véi O bang mot doan thang.
> Buéc 3: Dyng mit phang phan giac ciia mot goc nhi dién nao d6 ¢ day. Giao diém
clia mit phang phan giac voi duong thang trén 1a tAm hinh cau noi tiép can tim.
e Néu dat V 1a thé tich khdi chop va Sy 12 tong dién tich mat day va cic mit bén cua chép (dién

’ \ A N1z ’ 5 - A 4t A A z \ 3V
tich toan phan) thi ban kinh r ciia mat cau ngoai tiép khoi chop la: » = —

.........
.........
.

*
S
.

.......
--------
.......
a ”

- Khéi cau noi tiép hinh 1ap phuong canh @ c6 ban kinh R = %.

Dién tich mit cau noi tiép hinh 1&p phuong canh a: S = a’.

3
Thé tich khéi cAu noi tiép hinh lap phuong canh a: V = ”g :

- Khéi lang tru c6 mat cau noi tiép khi c6 mot diém cach déu tit ca cac mit cua khdi lang tru.
Puodng cao ciia hinh ling try bang duong kinh ciia miat cau ni tiép.

Vi du 1. Cho hinh chép tam giac déu S.4BC co tit ca cac canh bang « .Tinh thé tich khéi cau ndi tiép
hinh chop S.ABC .

T 1
A. . D. ——.
36+/6 36+/6
Chon A

Goi O la tam duong tron ngoai tiép ciia tam gidc ABC =0 cach déu cac mit bén cua hinh
chop tam giécvdéu S.ABC i .
Suy ra moi di€m thugc SO cach déu cac mat bén cta hinh chop tr gidc déu S.ABC
Trong tam gidc SAM , ké phan giac goc SAM cét SO tai /[ .
= Ol =1H hay [ cach déu mit ddy va mit bén (SAB)
Suyra / cach déu cac mit cia hinh chop tam giac déu S.4ABC.
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Vi du 2.

Vidu 3.

Hay / 1a tim mit ciu ndi tiép hinh chop tam giac déu S.ABC va dong thoi 1a trong tim cia

Lso- %. “*3/8 =90 inh chit trong tam tir dién déu) véi r1a

; 4 (a\/gj V4

thr dién do6. Suy ra Ol =r :Z

3 . . 3 4
ban kinh mét cau ndi tiép tr dién déu S.4BC . Vaysuyra V = gmf =—r T | sele

3 3676
Cho hinh chép déu S.4BCD co canh day bang 24 . Biét dién tich mit cAu noi tiép khoi chop
S.ABCD bang 7a’ , thé tich khdi chép S.ABCD bing
164’

3
A. . B. 4. c. 2 D. 24°.
9 3
Loi giai
Chon A
S
i
I
- 0 &

Goi Ola tam cua day, ké tiép goi M,N,P,Q lan luot 1a trung diém ctia cac canh
AB,BC,CD,DAGia str: I 1a tim ciia mat cau noi tiép khdi chép S.4BCD thi I phai thude
doan théng SO. Goi J 13 hinh chiéu ctia 7 1én SO khi d6 ban kinh mit cau noi tiép can tim 1a:
2

N

r=10=1J=2, Suy ra tanIQ/\Ozizl: sinI/Q?)zL,cos]Q/\Oz
2 Q0 2

NG
. —— 4 , Y , . , 4 4a
Hay sin SQO = 3 Do d6 chicu cao cua hinh chop 4 = SO = EQO = 3
2 4 164°
—a= .
9
Cho mdt khuc gb c6 dang hinh hop chit nhat co thé tich 1a 24cm?, day co chiéu dai gép 3 lan

Viy thé tich khéi chop S.4BCD 1a ¥ =%(2a)

chiéu rong, chiéu cao khdi gb bang chiéu rong ciia ddy. Ngudi ta mudn d&o thanh 3 qua cau co
kich thudc nhu nhau. Tinh thé tich it nhat cia phan go bi got bo.

A. 8. B. 4r. C. 24-4r. D. 24-8x.
Loi giai
Chon C
d [ Il o= | o=
3% N ¥ RN 4” RN
/ - \\/ Lew-= \\/': \\
|~ A~VN-Fr"77TN ST -
( :— L : . : . )
d \\r ----- /I)\\r ~~~~~ //[\\r ----- //]
\ \ \
————— N —— - e — —— -y e ——
/{- /’ ’x{- /’ /X{- /'
7’ N~ 7 S~ 7 ——
7 7 7
1 ]
3d

Goi chiéu rong cua day 13 & . Khi d6 kich thudc cta hinh hop chir nhat 1a d,d,3d.
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Vi du 4.

L x .o d
Bén kinh ctia mo6i qua cau la » = 7

Thé tich cta hinh hop chit nhat 1a: 7, =3d’ =24 = x=2.

hen

: ‘ 4 (dY zd’
Thétichciabaquacaula: V,  =3.—7.| = | = ¢ _an.
3702 2
Thé tich ctia phan g6 bj got bo la: ¥, =V, ~V,,, =24—4rx

Mot khi da dién H dugc tao thanh bang cach tir mot khdi 1ap phuong canh bang 3, ta bo di
khoi 1ap phuong canh bang 1 & mt “gdc” cua ndé nhu hinh vé.
C

B

Goi S 1a khdi cau co6 thé tich 16n nhédt chira trong H va tiép xac voi cac mit phiang
(A'B'C'D'), (BCC'B') va (DCC'D'). Tinh ban kinh cua S .
A 2*3\/5. B.3-3. c.#. D. V2.

Loi giai

Chon B

X

Goj M 1a dinh cta hinh lap phuong cé canh bging 1 neflm trén du‘opg chéo AC" va nam trén
khoi con lai sau khi cat. Goi / 1a tm cua khoi cau c6 thé tich 16n nhat thoa yéu cau bai toan.
Taco d(1,(A'B'C'D'))=d(1,(BCC'B))=d(1,(DCC'D"))

Suy ra I thudc doan thang C'M va mat ciu tdm / can tim di qua diém M .

it d(1,(DCC'D'))=a, tacd IC'=a/3. Ma CA=33, AM =3 . Suyra IM =23 a3

Ta co d([,(DCC’D’))zIM<:>a=2\/§—a\/§<:>a: 23 :3—\/5.

1+\/§
Cach khac:
Chon hé truc toa do Oxyz sao cho C'(0;0;0), B'(0;3;0), D'(3;0;0), C(0;0;3).
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x=t

Khi do M(2;2;2). Ta c6 phuong trinh duong thing C'M 1a {y=t= I(t;t;t) voi 2>¢>0
z=t

do I thudc doan thang C'M .

Taco d(1,(Oz))=IM < || =\3(t-2) ©1=(2-1)V3 = 1=3-3.

Suy ra R=1IM =3-1/3.
% Dang 9 : Bai toan thé tich, dién tich max min ciia mit ciu, khoi ciu lién quan dén khoi chép, khdi

lang tru
Vidu 1. Cho chop déu S.ABC c6 AB=BC = AC =a. Tinh thé tich nho nhét ciia mit cau ngoai tiép

chop S.4BC.

4
A. £a3. B. £a3. C. ﬂa% D. &(f.
27 27 9 27
Loi giai
Chon B
)
M4
A c
N
B

Goi M, N lan luot 1a trung diém cua SA, BC va G 1a trong tim ctia tam giac ABC .

Ta co: SGJ_(ABC). bat Ssz:SA:,/x2+§a2 .

Trong (SAN ) , duong trung tryc cua SA cat SG tai /
= IA=1IB=1IC =1IS nén I 1a tAm mit cau ngoai tiép chop S.4ABC.

2 1 2
2 X +—a 2 2

Vabankinh R=[5=4_ - 3 3 Ha L4 s,

R T |
Mat cau ngoai tiep S.4ABC c6 thé tich nho nhat khi va chi khi R nho nhat

: 3x* +a’
Xéthamso f(x)=
f(x)="
2 2
co f’(x)=1.3x 2a =0c>x:@(do x>0).
S6 x 3

Bang bién thién
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Vi du 2.

Vi du 3.

f(x) 0 \ /

a3 a3

Duya vao bang bién thién ta thiy f (x) nho nhat dat tai x = 5 va R=——.

NN
3 |

Vay V, =—7R =—
3 3 27

Cho hinh chop S.4BCD day la hinh vudng canh a va S4 vudng goc voi day, SA=a. Piém

M 1a mot diém di chuyén trén canh CD. Dién tich nho nhat ctia mit cau ngoai tiép chop
S.ABM la

2 2 2 2
A 257a" g, 47 ¢ Tma \/3. p, 457a
16 16 16 16
Léi gidi
Chon B

2 2
Taco SAL(ABCD)= R’ =R’ +% =R +%, goi Ry, =R,

AM MB.AB _MAMB.a _MAMB
48 s 28

ABCD 2a
bat DM =x e [O;a] khi d6 ta c6: MAMB =+/x* +a24/(a—x)2 +a’

Xét ham s6 f(x)z(x2+a2).[(a—x)2+a2} co f’(x)=4x3—6ax2+6a2x—2a3=0

Xét AABM : trong moi tam giac ta ludn co: R 5, =

2(2x—a)(x* —ax+a*)=0 o x=2.
= (.x a)(x ax+a) <X 2

Vay min MAMB_S% khi x=2.

2
2 2 2 2
Do vay R,;, Zs—a nén R’ > 25a + 4 4la =8, = 4lra .
8 64 4 64 16 7
Cho tam gidc ABC déu canh a, duong thang d di qua 4 va vudng goc véi mat phang

(ABC ) Goi S 1a diém thay d6i trén duong thiang d, H 14 truc tAm tam gidc SBC . Biét ring
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khi S thay dbi trén duong thing d thi diém H niam trén dudng (C ) Trong sd cac mit cau
chira duong (C ) , ban kinh mit cAu nhé nhét 13 bao nhiéu?

AL a\/g a\/E a3 D a\/g.

B . C.—

12 2 6 "4
Loi giai

Chon A.

Goi M latrung diém BC suyra AM | BC;SM 1 BC.

Goi G la trong tam tam giac A4ABC, vi tam giac ABC déu canh a nén

a\/g 1 a\/g a?

AM =——; MG =—MA=—— suyra MG.MA=—.
2 3 6 4
Mat khac H tryc tam tam giac SBC nén tam giac BMH va tam giac SMC 1a hai tam giac
2
dong dang nén BM _MH < MH.MS = BU.MC =<
SM MC 4

Do @6 MH.MS = MG.MA hay % = % nén tam giac MHG va tam gidc MAS dong dang

suyra GH 1L SM.
Vi H thugc (SAM) cb dinh khi S thay doi trén d va GH L SM nén (C) la dudng tron
duong kinh GM do d6 trong cac mat cau chtra (C ) , mit cAu c6 ban kinh nho nhit 1a mit cau
) M

nhan GM lam duodng kinh nén ban kinh mat cau R = GT = %.

Vi du 4. Cho mot mit phang (P) bét ki trong khong gian chita AABC déu canh bang 8a va mot diém S
khac di dong ngoai mit phang (P) sao cho AMAB luén c6 dién tich bang 163> véi M 1a
trung diém SC . Goi (S) 1a mit cau di qua 4 dinh M, 4, B,C . Khi thé tich khéi chép S.4BC

dat gia tri 16n nhat, ban kinh nhé nht ctia mit cau (S ) la

16a\/€ 4a\/§ 4a\/ﬁ 4a\/5

A. . B. . C. . D. .
9 3 - 3 3

Loi giai

Chogn C
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Tacéd: d(M;AB)= 2‘2% =4a+/3;d(S;(ABC)) =2d (M;(ABC)) (M la trung diém SC)
Nhu vy suy ra quy tich clia diém M la mot hinh tru (7) c6 dudng sinh chinh bang doan 4B
va dudng tron ddy c6 ban kinh bing 4a+/3 v6i V; . = %d (M;(ABC)).S, 1pe

Tir d6, dé V5 max =V, max = d (M;(ABC))max voi M e(T)n(Q)N(R) véi ()

va (R)lan luot la mit phing chira 4B va mit phang trung truc ctia AB
Ké IE L MP;IF 1 PC véi I 13 tim mit cau ngoai tiép MABC, khi iy

AB3 jz J{ AB3 jz _ 804’

3 6 3

2
(Ryy pemin )’ = ME® + EI* = ME* + FP* = ME” + (ABﬁJ 2[
| 6

4a\/g

=R = . Déu bang xay ra khi MP | AB tiic AMAB déu

M .ABC min 3
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III. HE THONG CAU HOI ON TAP
“@Dang 1: Bai toan thé tich, dién tich ciia khdi tron xoay dwge sinh ra tir viéc quay 1 hinh quanh

Cau l:

canh nao dé.

Trong khong gian, cho tam giac ABC vuédng tai 4, AB=a va BC =2a, goi M la trung diém
ciia BC. Khi quay tam giac MAC quanh canh AM thi dudong gap khic MAC tao thanh mot
hinh tron xoay. Tinh thé tich ctia khdi tron xoay twong tng.

ra’ ‘ . ra’ ‘ C. 3ra’ . D. 3ra’ .

8 - 4 8 4

Lo giai
Chon|B

A.

C'

A C

AC =\BC? — 4B* =a /3 . Goi C', 1a diém déi xing ciia C qua canh AM va I 1a trung diém

cua CC', ta c6 tam gidc ABM déu canh « suy ra IM = cos 60" .MC = % ,

1C=sin60°.MC=¥, Al :37“

Thé tich cua khdi non tao béi tam giac 4AIC khi quay quanh truc AM 1a

2
1 1 (a\/EJ 3a_3zd’

V=-nIC’IA=~1
3 3 2 2 8

Thé tich cua khdi non tao béi tam giac MIC khi quay quanh truc AM 14

2
1 1 a\/gj a_im3

V=-rnIC*IM ==1 2=
3 2

3 2 8

3za® nadd  nzad’

Thé tich khéi tron xoay can tim 1a s g =
Cho tam gidc déu ABC c6 dudng tron ndi tiép (O;r), cit bd phan hinh tron va cho phan hinh

phang thu dugc quay xung quanh OA . Tinh thé tich khdi tron xoay thu duoc theo 7

A. 7. B. %mﬁ. C. gﬁﬁ. D. 7r°\3 .

Loi gidi

Chion'B
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Goi M 1a trung diém cua BC. Ta tinh dugc AM =30M =3r. Do d6 canh cta tam giac déu
ABCbing 243.r

Khi quay tam giac d&u ABC xung quanh OA s€ sinh ra khoi nén tron xoay c6 ban kinh bang
CM =r+3 vachiéu cao h =AM =3r. Nén thé tich khdi nén d6 bang 377>

Khi quay hinh tron (O; r) xung quang OA s& sinh ra khoi cau (O;r) . Do d6 thé tich khéi cau

bang %72’]"3 . Vay thé tich can tim bang 377’ —%72'}”3 = §7TF3 .

Cho tam giac ABC vuong tai 4, BC=a, AC=b,AB=c,b<c. Khi quay tam gidc vudng
ABC mot vong quanh canh BC,quanh canh AC, quanh canh AB, ta dugc cac hinh c6 dién

tich toan phan theo thi ti bang S.S,,S.. Khing dinh nao sau day dung?
A. S, >85.>85,. B. S, >S,>8.. C.S >S8,>8,. D.§, >S§8.>8,.
Loi giai

Chon'D

Be

Goi H 1a chan duong vudng goc ké tr 4 cua tam gidc, dat AH =h
Taco S, =n.BA.AH + n.CA.AH = h(c+b)

S, =7.BC.BA+7.BA* = nc(a+c)

S =n.CB.CA+r.CA® = xb(a+b)

Do b <c nén hién nhién S, <S,.

Do ¢ <a,h<b nénhiénnhiénS, < S..

Vay §,<8,.<S,..

Cho tam giac nhon ABC , biét rang khi quay tam giac ndy quanh céc canh AB, BC, CA talan
31367 9408~

luot dugce cac hinh tron xoay co thé tich 1a 672, s 13 .Tinh dién tich tam giac
ABC.
A. §=1979. B. §=364. C. S=84. D. §=96.
Loi giai
Chon'C

Vi tam giac ABC nhon nén cc chan dudng cao nam trong tam giac.

Goi h,, h,, h, lan luot 1a duong cao tu dinh 4, B, C cuatam giac ABC,va a, b, ¢ lan
luot

la @6 dai cac canh BC, CA, AB.

Khi d6

. . 1
+ The tich khoi tron xoay khi quay tam giac quanh AB 1a g.ﬁ.hcz.c =672r.

+ Thé tich khéi tron xoay khi quay tam giac quanh BC la %‘ﬂ.ha{ g3 13567r .
+ Thé tich khdi tron xoay khi quay tam giac quanh CA 1a %_ﬂ.hb{b _ 9410387r .

Trang 48



1, 48 48?
3 Che =67 3 ¢ 3.672
2 2
Dods {Lan =3130 45 3136 4 _ 205
3 5 34 5 33136
2 2
12 22408 1457 9408 |, 528
3 13 35 13 3.9408

1 11

"3*79408 28812
s 11 1

39408 28312 < §°=16.81.9408.28812 < S =84.

Cho tam giac ABC vuong tai A, AB =3 va gboc ABC = 60°. Quay tam gidc ABC (ké ca cac
diém trong tam giac) quanh canh BC ta dwoc mot khdi tron xoay. Hoi thé tich V' ciia khéi tron
xoay trén bang bao nhiéu?

:>(a+b+c)(a+b—c)(b+c—a)(c+a—b)=S

<168 =S8

27x 81z

AV =18037. B V=" C.V=""1. D.V=3\/—ﬁ.

2 2 2
Loi giai

Chon B

|
K¢ duong cao AH cua tam giac ABC.

Khéi tron xoay trong bai toan phan chia thanh hai khéi non: Khéi non (Nl) ¢6 chiéu cao BH
va ban kinh HA va khdinén (N,) c6 chiéu cao CH va ban kinh HA.
33 AB

HA=ABsin60°=——. BC =
2 cos 60°

Thé tich khéi (N,) 1a ¥, =%.7r.HA2.BH :

=6.

Thé tich khdi (N,) 1a 7, =§.7r.HA2.CH.

1 2
Vay V =V, +V, =§.7Z.HA2.BC =%.

Cho tam giac ABC can tai B c6 ban kinh dudng tron ngoai tiép R=6 gbc BAC =30°. Quay
tam giac ABC (ké ca cac diém trong tam giac) xung quanh canh AB ta dugc mot khdi tron
xoay. Tinh thé tich ¥ cta khdi tron xoay do.
A. 3637 B 1627. C. 2\3x.

Loi giai

D. 54r.

Chon'D

Trang 49



K¢ duong cao CH cua tam giac ABC.
Tam giac ABC c6 A=C=30°B=120°
Do dé 'AB _ .BC _ .AC _aR

sin30° sin30° sin120°
Suyra AB=BC=6; AC=63.

Dién tich tam gidc ABC 1a § = %AB.AC.sin 30°=93.

28

Suyra CH === =3/3.

Y AB
Khoi tron xoay gom hai khoi non dinh 4, B ¢6 chung duong tron day (H,r =CH).
Vay V = %.ﬂ'.CHZ AB =54r .
Cho hinh tir dién ABCD c6 AB J_(BCD), BCD la tam giac vuong tai D, BC=A4AD=9,
AB=33. Quay hai hinh tam gidc ABD va BCD xung quanh canh BD ta duoc hai khdi tron
xoay. Thé tich phan chung cua hai khéi tron xoay d6 bang.

2767

A. 87. 5 2 C. 27\3x. D.
4 4
Loi giai

Chion'D

3V3

c

Taco BD=+AD* — AB* =36 . CD=+BC* ~BD* =3./3.

Khi quay tam gidc BCD quanh BD dén mit phéing (ABD) ta duoc tam giac BED bing tam
gidc DAB. Goi I 1a giao diém ciia AD va BE . Khi do, thé tich phan chung ciia hai khdi tron
xoay da cho bang thé tich khoi tron xoay tao thanh khi quay hinh tam giac BID quanh BD.

Keé duong cao [H cua tam giac BID.

Tam giac BED bang tam giac DAB nén [ la tam cta hinh chit nhat ABDE .
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Cau 8:

Do do IH=%AB:%.

2
Viy thé tich phan chung 1a: V = %.H.IHZ.BD = %.ﬂ' [%] 3.6 =

2767
.

Cho hinh thang ABCD ¢6 AB=BC=a, AD=2a, A=B=90°. Tinh thé tich khdi tron xoay
sinh ra khi quay hinh thang ABCD (ké ca cac diém trong hinh thang) xung quanh truc CD.

B a C
||
a
A . 2a "D
3 3 3 3
A. 7\/56”‘1 . B, 7\/15;“ . C. 7’;" . D. 7;[2“ .
Loi giai

clignla

2a

D

Goi E la giao diém ctia 4B va CD.Goi F 14 hinh chiéu vuoéng goc cia B trén CE .
ac=cp=22_.13.

2

BC a
CF=BF =—f—=—.

22

Ta ¢c6 A BCF =A BEF nén tam giac A BCF va A BEF quay quanh truc CD tao thanh hai
khéi non bang nhau c6 thé tich V.
A ADC = A AECnén tam giac A ADC va A AEC quay quanh truc CD tao thanh hai khdi non

bang nhau c6 thé tich V.
Nén thé tich khdi tron xoay sinh ra khi quay hinh thang 4BCD xung quanh truc CD bang

} B 7\/§7ra3

6

1 ) 2 3 a
2V =2V, =2.—n(CD.AC--CF.BF" ) =—7x a\/i - —=
-2da )2 () (3]
Cho hinh 1ap phuong ABCD.A'B'C'D' canh a . Dién tich toan phan ctia vét tron xoay thu
dugc khi quay tam gidc 44'C quanh truc A4’ bang

A. ﬂ(\/§+2)a2. B. 27r(\/§+1)a2. C. Zﬂ(\/€+1)a2. D. ﬁ(\/g+2)a2.
Loi giai
Chon'D
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Cau 10:

Quay tam gidc 44'C mot vong quanh truc 44’ tao thanh hinh ndn ¢ chiéu cao 44’ =a, ban
kinh day 7= AC =a~/2, duong sinh [ = 4'C =~ 44" + AC> = a3
Dién tich toan phan ctia hinh nén: § = ﬂr(r + l) = ﬂaﬁ(a\/i + a\/g) = 77(\/8+ 2) a.
Cho hinh chép S.ABCD c6 day la hinh vudng canh a, S4 vudng goc véi mit phang day va
SC tao v6i day mot goc 60°. Goi M 1a diém thudc canh CD sao cho DM =3MC . Goi Hla
hinh chiéu vudng goc ctia S 1én BM . Tinh thé tich khdi non dugc sinh ra khi quay tam giac
SAH (ké ca cac diém trong tam giac) xung quanh canh AH .

4ra’\17 8za’\17 247a’\17 o, 8417

A ——. B————. C .

17 17 17 17
Loi giai

Chon'B

SA=ABA2 =av2.

SC tao véi day mot goc 60° nén SCA =60°= S4 = a6 .
BM 1 SH

Taco = BM 1 AH .
BM 1 S84

Trong (ABCD) goi BMNAD=K.
Xét tam giac ABK ¢6 DM //AB.
KD _DM 3 ka=4KD=4a.
K4 AB 4
Xét tam giac ABK vuodng tai A duong cao AH co
1 1 1 441
s=——>+ 2:AHzﬂa.
AH® AB° AK 17
Tam gidc SAH vudng tai A nén khdi tron xoay dwoc sinh ra khi quay tam gidc SAH xung
W7

17

3
1 (\/ga)z.4\1/;_7a=87m \/ﬁ

. , 1
Vay thé tich ctia khoinén do1a V = 5.;rﬁ.h =37 v

a va ban kinh r:SAza\/g.

quanh canh AH 1a khdi non c6 chiéu cao 1a h= AH =
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Céu 17 Ban dau ta c6 mot tam giac déu canh bang 3 (hinh 1). Tiép d6 ta chia mdi canh ciia tam giac
thanh 3 doan bang nhau va thay mdi doan & giita bang hai doan bang né sao cho chiing tao véi
doan bo di mot tam gidc déu vé phia bén ngoai ta duoc hinh 2 . Khi quay hinh 2 xung quanh
truc d ta dugc mot khéi tron xoay. Tinh thé tich khéi tron xoay do.

IS

Hinh Hinh
A. —5”\/5. B. 9”‘/5. C. —5”\/5. D. —5”\/5.
- 3 8 6 2
Loi giai
Chon A
d

Ta c6 thé tich khéi tron xoay tao thanh bang 2 1an thé tich nira trén khi cho hinh SIABK quay
quanh truc SK .
1 V3

Tam gidc STH quay quanh truc SK tao thanh khéinén c6 7 = IH = 5; h =SH = ER

T———=—

. ‘. . 1
Thé tich khoi noén nay bang V| = gmflzhl =

Hinh thang vuéng HABK quay quanh truc HK tao thanh hinh nén cutco6 R = AH = %;

B3

r=BK =1; hZHKZSHZT

7 B39 3)_197;\/5
2

Thé tich khéi nén cut nay bang V, = ”—h.(R2 +rt+ R.r) =—. +1+=
3 3 24

2
. . . 543
Suy ra th¢ tich khoi tron xoay da cho bang V' =2 (V1 + Vz) = % .
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Cau 11:

Cho hai hinh vudng c6 canh déu bang 5 duoc xép 1én nhau sao cho dinh M cua hinh vudng
nay la tm cua hinh vuong kia, duong chéo MN vuodng goc voi canh CD tao thanh hinh phang
(H ) (nhu hinh v& bén). Tinh thé tich ¥ cua vt thé tron xoay khi quanh hinh (H ) quanh truc
MN .

M

Q P

125(1+\5);z 125(5+2\/§)7z
AV=r— BV

125(5+4ﬁ)7z 125(2+\/§)7z
cCV=-———" D V=——7

24 4
Loi gidi

Chon C

Khi quay hinh phing (H ) quanh truc MN ta dugc khéi tron xoay, co: phan trén 1a khéi try
con phan dudi 14 khdi nén cut tao bai hinh thang CDQOP va khéi nén tao boi tam giac NPQ ;
cac khéi nay c¢6 chung dudng kinh day PO .

A

Taco MN = PQ =/MQ* + ON*> =5+/2.
MN CD 5J2- 5

Chiéu cao ciia hinh nén cut CDQOP 1a h = - 5 =

2 2
2
Thé tich khéi tru. V, = 7 (Csz PS=r @j -5=—12:”~

Thé tich khdi nén cut tao boi hinh thang CDQOP 1a

()2}
3 2 2 2 2
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Cau 12:

Cau 13:

2

2

_l” & +(5)2+5\/5‘§ '5\/5_5_12572'(2\/5—1)
3 2 2 2 2 24

Thé tich khdi nén tao boi tam gide MNQ 1a

v :Z.(QJZ.@ :z,(Sﬁ]z_sﬁ 12572

P32 2 3 2 2 12
Vay thé tich V' cta vat thé tron xoay khi quanh hinh (H ) quanh truc MN la

1257 1257(2V2-1) 1ps5547  1257(5+4V2)
+ + = .

24 12 24
Cho hinh thang can ABCD c¢6 day nho AB =1, day 1é6n CD =3, canh bén BC = DA =2.
Cho hinh thang d6 quay quanh 4B thi duoc vt tron xoay c6 thé tich bang

V=V +V+V,=

4 2
A. —r. B. §7T C.—r. D. Zﬁ.
3 3 3 3
Loi giai
Chon'D
< : & D
Foa
Poooooot

Goi V 1a thé tich vat tron xoay can tim V.V, 1an luot 1a thé tich cua khéi non dinh A va dinh
B,V, 1a thé tich khéi tru truc O'O nhu hinh V&,

Goi A, B' lan luot 1a hinh chiéu vudng goc ctia 4, B trén canh CD .

Suy ra AAA'D = ABB'C (canh huyén - gbc nhon).

Suyra 2AD=CD—-A'B'=3-1=2.Suyra AD=B'C=1.

Mit khac O'C =+ BC* -BO"”* =1

Taco AO=BO'=1va OD=0'C=1néntaco V,=V,.

Thé tich vat tron xoay can tim 1a

V=V -2V= 7Z-R2CD—2%7rR2 A0 = 7R’ (CD—%AO).

V=r1 -(3—gj=17r
3) 3
Hinh bén bao gém hinh chit nhat ABCD va hinh thang vuéng CDMN . Cac diém B, C, N

thang hang, 4B =CN =2dm; BC =4dm; MN =3dm. Quay hinh bén xung quanh canh BN
ta dugc khdi tron xoay c6 thé tich bang
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M 3dm N

2dm
D c
4dm
2dm
86 86
A. 54zdm’ . B. T”dm3_ C. ?dm3. D. 54dm’.
Li giai
Chon'B

M Bdm N~

Khi quay hinh trén quanh canh BN ta dwoc mot khdi tron xoay gdm mot khbi try ¢6 ban kinh
day bang 2dm, chicu cao bang 4dm va mot khoi non cut c6 ban kinh hai day lan luot 1a 2dm
va 3dm, chiéu cao bang 2dm.

Goi thé tich hinh tru a V, va thé tich hinh nén cut 1a V.

, . 1 86
Ta c6 thé tich ctia khoi tron xoay 1a V' =V, +V, = 47r.4+§7r(4+9+2.3).2 = Tﬁ (dm3) .

CAu 14: Trong khong gian, cho hinh chir nhat ABCD ¢6 canh BC =4a . Khi quay ABCD quanh canh
BC ta duoc hinh try (7). Biét rang khi cit hinh tru (T) boi mot mat phang song song vdi truc
va cach truc mét khoang bﬁng 2a, thiét dién thu duoc 1a hinh vuong. Thé tich cua khdi tru
duogc gidi han bdi hinh tru da cho bang

327a’ 32V2za’

. C. 3227’ p, 32278’
3 3
Loi giai

A. 327a’.

Chon'A

Khong mat tong quat, gia st thiét dién thu duoc 1a AMND va goi H 1a trung diém AM .
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Cau 15:

(BH L AM
Ta cé
BH 1 AD
Do AMND la hinh vuéng nén AM = AD = BC =4a
Xét tam giac ABH vudng tai H suyra AB=~AH’ +BH’ = 2a+2
5 y 2
Thé tich khdi tru 13 ¥ = 74B*.BC = ﬂ(zaﬁ ) 4a=327d".

Cho hinh chit nhat ABCD ¢4 AB=2a, BC=3a.Goi M, N la cic diém trén cac canh 4D,
BC sao cho MA =2MD, NC =2NB . Khi quay quanh 4B, dudong gip khic AMNB , ABND

= BH L (AMND)=>d(BC,(AMND))=d(B,(AMND))=BH =2a

N S . .
sinh ra c4c hinh c6 dién tich toan phan lan luot 1 S, S, . Khi d6 ti s6 —— gan nhat v6i két qua
2
nao sau day.

A D
B ¢ C
N
A B. L. c.t D.>
10 2 9 5
Loi giai

Chon'D

A M D

B C

N
El

Goi E=ABNMN . Taco: AM =2a, BN=a, MN =a~J5, AE=24B=4a, EM =2a/5,
DN =242 .

Khi quay hinh da cho quanh canh 4B, goi S,,,,S,y,Sn>SoysSp 1an luot 1a dién tich hinh
tron xoay tao thanh khi quay cac canh AM,BN,MN,DN,AD .

Sy =7AM?® =4xa® .

Spy = 7BN* = za* .

S,v = 7.AM.EM — 7.BN.EN =357a’ .
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Cau 16:

S, =7xAD’ =9za*.

Syy =7 (AM + BN).DN = 6v27a* .
Taco

S, =S+ Spy + Sy =(5+3V5) 7’

S, =S 15+ Spy + Sy =(10+6v2) 7a”.

Vay i ~0,633.

SZ
(VDC&HSG mire dp 4) Cho hinh chit nhat ABCD ¢b6 AB =6, 4D =8 (nhu hinh v§&). Tinh
thé tich ¥ ctia vat thé tron xoay dugc tao thanh khi cho hinh chit nhat ABCD quay quanh truc
AC.,
A.V =110,525x. B. V =106,7257 . C.V =100,425x. D. V =105,625x.

Chon'B

e Khi quay hinh chir nhat quanh truc AC, ta thiy vat thé tron xoay duoc tao thanh gdm hai
khoi non c6 thé tich bang nhau va hai khoi nén cut c6 thé tich bang nhau (nhu hinh vé trén).
Goi V] 1a thé tich cua mdi hinh nén va V, 1a thé tich cua mdi hinh nén cut thi ta co thé tich vat
thé tron xoay can im 1a V' =2(V, +7,).

* Hinh chit nhat ABCD ¢c6 AB=6,4AD =8 nén AC = NAB? + AD* =10 .
+ Xét tam giac vudng ABC ¢6 IB la dudng cao nén ta co:
1 1 1 1 1 25 24

Tt T o tg T > BE=—.
1B AB~ BC 6~ 8 576 5
+ Vi tam gidc AABC =AAD'C = AHAC can tai H nén HO L AC (O la trung diém ctia
AC). Suy ra OA=0C=§=5.
: : 18 7
+ Xét A4ABC c¢o ABzzAI.AC:AIZAB 26—=§ nén Ol =04-A4l =5——=—;
AC 10 5 5 5
1c=32,
5
+ D& thay hai tam giac vuong COH, CIB dong dang nén ta co:
s
OH_OC _ . BOC 5”15
B IC c 32 4
5

4 . 1 1 (24 18
* Thé tich cia moi hinhnén la V| = gﬂ'.[Bz Al = Eﬁ(?j = =27,6487x (dvtt).

: . 1
Va thé tich cua mdi hinh nén cut 1a ¥, = E7r.01.(1132 +OH’ +IBOH ).
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3 5 5 4
* Vay thé tich can tim 1a V =2(V, +V,) =2(27,6487 +25,71457) =106,7257 (dvtt).
Cau 17: Trong khong gian, cho tam gidc ABC vuéng & 4 c6 AB = 3,AC =1, M 1a mot diém thay

d6i trén canh BC. Goi H, K lan lugt 14 hinh chiéu vuong goc ciia M 1én AB, AC.Diém M
cach diém B mot khoang béng bao nhiéu ,dé thé tich ctia khdi tru duge tao boi hinh chit nhat
MHAK khi quay quanh truc AB 1a 16n nhat?

2 2
a2 () + 22 |2 rsseom

21
A. ﬂ. B. @. C. @. D. @.
= 3 3 5 5
Loi giai
Chon'A
C
M
K
A H B
Dit BM = x .

AC_ *  ppowmpAB 3% o3 3%
BC 10 BC 10 V10
Khi quay hinh chit nhat MHAK quanh truc 4B ta dugc mot khdi try c6 thé tich 1a

Taco: BC =10, MH = MB.

3_3_:1: .Do M nam trén canh BC' nén xE[O,\/B].

Jio

Xét ham sb f(:v) T2 [3_3_x] = 3—7T:z:2 —3—7T333 trén doan [0;\/%].

—X
10 Jio) 107 1010

2
X .

V= MH?>AH = = 42
10

L RY/2 O
Taco f(x)z?x—lo\/E
x=0
2

fx)=0e) ﬂe[o-\/ﬁ '

Suy ra [Ig}%]f(x):fE@J—%z.

, , . 2410 . .
Vay, diém M cach diem B mét khoang bang thi thé tich ctia khoi tru dugce tao bdi hinh

chit nhat MHAK khi quay quanh truc 4B 13 16n nhét.

% Dang 2: Bai toan thé tich, dién tich ciia khéi non, hinh nén lién quan dén thiét dién cit
béi mot mat phang (thiét dién qua truc, qua dinh, vuéng goc truc...)
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Thiét dién qua truc ciia mot hinh nén 1a mot tam gidc vudng can c6 canh goc vudng bang a .
Mot thiét dién qua dinh tao véi day mot goc 60°. Tinh dién tich cia thiét dién qua dinh do.

a*\2 a*\2 a*\2

A. . B. . C. 24°. D. .

2 - 3 4
Loi giai

Chon'B

* Goi hinh nén di cho c6 dinh S va tim hinh tron day 1a O, thiét dién qua truc 1a ASAC, thiét
dién qua dinh 1a ASBC, H la trung diém ctua BC.
Suy ra goc giira (SBC) va day la SHO = 60° .
A~ A . . . N M 1 Cl\/z
+ ASAC vudng can tai S co6 canh goc vudng bang a = AC = a2 = SO =3AC = 5
SO a\/z a\/g . SO a\/z a\/g
= = va SH =— = = .
tan60° 23 6 sin60° 3 3

+ ASOH vuong tai O ¢6. OH =

eMa 04=0B="2

2
T

AOBH vudng tai H ¢6 BH =NOB* —~OH* = —“‘36 — BC=2BH = 2"3\6 .

2
* Vay dién tich thiét dién can tinh la: Sy, = %SH.BC =%. “‘3/6 . 2“3\/5 =4 ;/5 .
Cho hinh nén (N ) dinh S, duong cao SO, 4 va B la hai diém thuoc duong tron ddy sao cho

khoang cach tir O dén (SAB) bing # vd S40=30°, SAB = 60°. Tinh thé tich khéi nén.

3 3 3 3
A.ﬁ“”. B. 2% g.\/za”. D.\/Ea”.
6 4 4 3
Loi giai
Chon|C
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* Goi K la trung diém cta AB taco OK L AB.

Ma SO 1L AB nén ABJ_(SOK) :(SOK)L(SAB) ma :(SOK)m(SAB)zSK nén to O

dung OH L SK ( H thugc SK ) thi OH L (SAB)= OH =d(0,(S4B)).

Xét tam giac SAO ta co: sin SAO = ij = S0 = S2A

Xét tam gidc SAB ta co: sin SAB = ilj SK = SA\/_

Xét tam giac SOK ta co: 12= 12+ 12: 21 >+ 12.
OH" OK° 0S° SK°-SO° SO
= 12= 12+ 21 = 42+ 22 = 622%:>SA=2a2:>SA=a\/§.
OH" S4° 384" S4° SA° S4 SA4°  a
4 4

4
SA a2
2 2

a a3

= R=+8S4*>-S0% =,[2a°> —— ="——.
2 2

2 3
* Thé tich khdi non 1a V:%ﬂRZ.SOZ%n%,a\z/E:\EZ 7r.

* SO:—:

Cho hinh nén (N1) c¢6 chiéu cao bang 40 cm, ban kinh ddy bang 20 cm. Nguoi ta cat hinh

non (Nl) bang mot mat phang song song v4i mat day cia nd dé duge mot hinh noén nho (N2)

c6 thé tich bang 1 thé tich (N,). Tinh dién tich toan phén caa hinh nén (N,).
8

A. 1007 . B. 1007[(1+\/§). C. 100n(16+J§). D. 1oon(1+2J§).

Loi gidi
Chon B
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* Goi R, R,, h, h, lan lugt 1a ban kinh va chiéu cao ciia cdc khdi nén (Nl) , (Nz) .
Goi 1, V, lan luot 12 thé tich cta cac khdi non (Nl) , (Nz) va goi 2« 1a goc ¢ dinh cua hinh

non.

Taco: V| :%ﬂRlzhl; v, :%ﬂRzzhz.

*7Z'R22h2 2
Theo d& bii ta ¢6 22 =+ @? 1 @Rzzhzzl.
| SR, 8 R'h 8
3 1
‘tan’ a1 h, 1
Mit khéac ta lai c0 R =htana, R, =h,tana = hz}a#:_ o Z=— (:>h2=lh1
h’tan"a 8 h 2 2

=h,=20 cmva R, =10 cm.

Suy ra duong sinh cita hinh nén (N, ) 1a: £, = Jh2 + R =+/20> +10° =105 .

+ Dién tich toan phan ctia hinh nén (N,) la:

Syp = R + 7R, 1y = 7.10° + 7.10.10§5 =1007 (145 om?.

Cho hinh nén (N) c¢6 duong cao SO =20 va ban kinh day R =10, goi M 1a diém trén doan
SO, dat OM =x,0<x<20. (C) 1a thiét dién ctia mat phéng (P) vudng goc vai truc SO tai

M ,véihinhnén (N). Tim x dé thé tich khéi nén dinh O day (C) bang 80007

A. 5. B. 10. D. 20
3
CligilD
¢ Tacd BM la ban kinh duong tron (C )
Do tam giac ASBM ddng dang ASAO nén BM _ SM  BM = AO.SM ’
AO SO SO
10(20-
hay BM :(—x).
20
FUTITIETS S - . 1 , 1 [10(20-x)T
* Thé tich cua khoi nén dinh O day la (C) la: VzgﬂBM OM =37 = -
2 2
10(20- 20—
a2 80007 o1 110(20-x) 80007 (20-x) x 8000
3 20 81 4 27
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X 2O(t/m)
, _20
o ' —40x” +400x - 22200 _ g @(x—ﬁj (x_ﬁjzo@ 3
27 3 3 80
Z?(l)

* Vay x= ? thda man bai todn.

Hinh nén (N ) ¢6 dinh S, tim dudng tron day 1a O, goc ¢ dinh bang 120°. Mot mit phang qua
S cat hinh nén (N ) theo thiét dién 1a tam giac vuéng SAB. Biét rang khoang cach giita hai

duong thang 4B va SO bang 3. Tinh dién tich xung quanh S,, cua hinh non (N ) .
A. S, =3637. B. S, =2737. C. S, =1837. D. S, =93r.
Loi giai

Chon/C

* Goi H latrung diém ctua AB.
Suyra OH L AB tai H va OH 1 SO tai O nén d(SO,AB)=0H=3.

Ma SAB vudng tai S va BSO =60°.

Goi r la ban kinh dudng tron day cua hinh nén thi duong sinh / =SB =— T = 2—r
sin 60° \/5
2 1
Suyra AB=SB\2 = 2/8 - BH:EAB=§.
i Xét tam giac OBH vuong tai H, ta co

2
OH’ + HB* = OB’ <:>9+%:r2 er=3B=1=6.
¢ Dién tich xung quanh cua hinh nén (N) a8, =rri= 7333.6=187+3.
Cho hinh n6n (N ) c6 dinh §, day 1a duong tron (0;5). Mot mat phing di qua dinh cua hinh
non cit dudng tron day tai hai diém 4 va B sao cho S4 = AB =8. Tinh khoéang cach tir O dén
(S4B).
A 242, g.ﬂ. C.ﬂ. D.@.

4 7 2
Loi giai

Chon B
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* Goi I 1atrung diém 4B .

AB 1 SO
Ta c(){ = AB L (SOI=(SAB) L(SOI).
AB LOI

Trong (SOI'),ké OH L SI tai H thi OH 1 (SAB) tai H .

= d(0,(S4B))=0H .

¢ X¢ét tam giac SOA vuong tai O co: SO =S4 —04* =8 -5> =/39.
Xét tam giac 104 vudng tai O co: Ol =\/0A2 —AI’ =\/52 -4 =3,

Tam gidc SOI vudng tai O co: 12= 12+ 12:>0H=ﬁ.
OH- Ol SO 4
3V13

* Vay d(0,(S4B))=OH ==

Cho hinh nén tron xoay (N ) c¢6 dinh O, ban kinh bang 3. Mit phang (P) di qua O, cat hinh

non (N ) theo thiét dién 1a mot tam giac c6 do dai canh day bﬁng 2 vatao voi mat day mot goc

bang 60°. Tinh dién tich cia thiét dién.
A. 6. B. \19. C. 2V6. D. 44/2.

Loi giai

ChonD

* Goi thiét dién cit boi mat phang (P) v6i hinh non (N ) la tam gidc OAB, I 1a tam day cua
hinhnén (N), M 1a trung diém cta AB.

Tacd: R=1I4=IB=3, AB=2=>MB=1.

MI L AB= AB 1 (OMI)= AB L OM .

Suy ra géc gifta mit phang (OA4B) véi day hinh nén la géc OMI = 60" .

Lai co: IM =~/IB* — MB* =J3* 1> =242 = OI = MI.tan 60" = 26 .
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Cau 8:

OM =~ IM> + 01 =\/(2\/5)2+(2\£)2 SYNGY

+ Vay dién tich tam giac OAB 1a: S,,,, = %.OM.AB = %.4\/5 2=42.

Cho hinh nén dinh S c6 chiéu cao % va ban kinh day » = a . Mit phang (P) di qua S va cat

duong tron day tai 4, B sao cho 4B = J3a . Bidt khoang céach tir tim duong tron day dén (P)
. 5 . .

bang %. Tinh the tich V' cua khoi non.

3
wa

3

A. B. 7d .

Chon'A

NG

Gia str tim cua duong tron day 1a O. Goi M 1a trung diém cia 4B = AM = MB = Ta .

2
Suy ra MO = az_ﬂzﬂ.
4 2

Trong tam giac vudng SOM ké OH L SM , khi d6 khoang cach tr O dén (SAB) la

a5

OH =——.
5
Taco 12= 12+ lzhay ! Z:iz+ 123%=%3S0=a.
OH" OM~ SO (a\/g] a- SO SO° a
5

Vay thé tich khéinon la ¥ = %;r.(a)2 a= %mf :

Cho hinh nén (N ) c6 duong cao SO = 23 va ban kinh day bang 2, goi M la diém trén
doan SO, dit OM =x, 0 < x <2+/3. Goi (C) la thiét dién ciia mt phang (P) vudng goc véi
tryc SO tai M , véi hinhnén (N). Tim x dé thé tich khdi non dinh O day 1a (C) 16n nhét,

A 3. B 2. C.ﬁ. D.&.
3 3 = 3
Loi giai
Chon'D
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Taco6 BM 1a ban kinh dudng tron (C).
Do tam giac ASBM @ ASAO nén

2(243-x
BM _SM ., gy - A0SM @BM:Q:Z—L.
A0 SO SO 23 NG
Thé tich cua khéi nén dinh O day 1a (C) la:
2
Vzlﬂ'BMZ.OM=l7Z' 2- .x=£x3—ﬂx2+4—ﬂx
3 3 3 9 9 3
Xét ham sb f(x)zzx3 —Mx2+4—ﬂx, (0<x<2\/§)
9 9 3
. /) 87zx/§ 4
T L2 NS L
acof(x) 3x 5 X 3
x=2\/§(L)
Cho f'(x)=0< .
Bang bién thién
f'(x) + 0 -
0 0
243

Tir bang bién ta ¢ thé tich khdi nén dinh O ddy 1a (C) 16n nhat khi x = =

Cau 10: Cit mot khdi non tron xoay c6 ban kinh day bang R, duong sinh 2R boi mot miat phing (05)
qua tim day va tao véi mat ddy mot goc 60°. Tinh thé tich phan nho nhét khi chia khdi nén boi
mat phang (a) ?

37-2)3
A M R3. B. % R3.

' 9

C. &R3. D. MR{
9 18
Loi gidi
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Cau 11:

.....
-

'
Worsmmbhocnmacnmanan -
. ceast®

Khi cit mot khdi non tron xoay c6 ban kinh day bang R, duong sinh 2R bdi mot mat phang
(a) qua tim ddy va tao v6i mat day mot goc 60° thi ta dugc thiét dién 1a mot dudng parabol

(COFG).
Khi d6 nira hinh nén bén phai chia thanh 2 khéi (H) va (K).

Theo d¢ ra ta ¢6 goc giita mit phang (a) qua tam day va tao voi mat day 1a géc GOB = 60°

S
H
G
30
60 60
o B
/ 2 2 /\
Xét tam giac SOB vudng tai O ta co: tan B = % = % =3 = SBO = 60°.
Suy ra tam gidc OGB 1a tam giac déunén GO=GB=0B=R.
4 4

Do d6 dién tich para bol (DOFG) la: S= E.OG.OE = E.RZ.

a3

Mat khac goi SH L OG, khi d6 SH vudng goc voi parabol, SH = SO.sin30° = BN

l.iRz.ﬁR =&R3.

33 72 9

Do d6 thé tich cua da dién nho (K) tao boéi thiét dién va khoi nén la

3r—4)/3

vty _p 11l p BRo- Bz o 23 b (343
2 2°3 6 9 18

(VDC&HSG mire d§ 3) Cit hinh tru (7') bang mot mit phang di qua truc dugc thiét dién la

mot hinh chit nhat co dién tich bang 30cm?, chu vi bang 26cm. Biét chiéu dai hinh chir nhat

16m hon dudng kinh cua méat day cia hinh try (T ) Dién tich toan phéan cila (T ) la

A. 69Tﬂ-(cmz). B. 697z(cm2). C. 237r(cm2). D. 23; (cmz).

Suy ra thé tich cua da dién (H) 1a ¥, =

R.

Loi giai
GVSB: Trwong Giang; GVPB:Kim Lién
ChomA
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Cau 12:

B
@
A
]

- ——
.
o

D

10

Goi chiéu cao va ban kinh day cta hinh try lanluot1a /2 va r.
Do chiéu dai hinh chit nhat 16n hon duong kinh ctia mat day cta hinh tru (T ) nén h>2r.
Dién tich thiét dién 1a 4.2r =30 = hr =15
Chu vi thiét dién 1a 2(h +2r) =26=>h=13-2r.
r

=5
Taco: (13-2r)r=15< 2/ -13r+15=0<| 3.
2

r

Véi =5 thi & =3 khong thoa man yéu cau bai toan.
o3 x A A i

Véi r == thi =10 thoa man yéu cau bai toan.

2
Vay dién tich toan phan ctia (T) 1a S, =2zrh+2nr’ = 27r%.10 + Zﬁ.(gj = 697” (sz) .

(VDC&HSG mire d§ 3) Cit hinh try (T ) bang mdt mit phang song song vdi truc va cach truc
mot khoang béng 2cm duge thiét dién 1a mot hinh vuong c6 dién tich béng 16 cm?. Tinh thé
tich cua khoi tru (7).

A. 327 (cm3) . B. 167 (cm3) . C. 64r (cm3) . D. 8« (cm3).
Loi giai
GVSB: Truong Giang; GVPB:Kim Lién

Chon'A

L

a *

Goi thiét dién dd cho 1a 44'B'B (nhu hinh v&) va I 1a trung diém AB. Hinh vuong AA'B'B
c6 dién tich bang 16 (cm2 ) = canh hinh vudng bang 44 =4cm.

Mit phang song song véi truc va cach truc mot khoang bang 2cm suy ra Of =2 (cm) .
ABY
Ta c6 ban kinh ddy cua hinh tru 1a 7 =, |OI° + (7) =22 422 =22,

Thé tich cta khdi tru (T) la ¥ = 7r°h = (242 )2 4=327 (em’).
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Cau 13:

Cau 14:

Cat mot hinh tru béng mat phéng (a) vuong goc mét day, ta dugc thiét dién 1a mot hinh vuong
c6 dién tich bang 16. Biét khoang cach tir tim day hinh try dén mat phing (a) bang 3. Tinh

thé tich khdi tru.

A. 527, B. 2V/37. C. 527” D. 137.

Loi gidi
ChomwA

Cit hinh tru theo mat phéng (a) vuong goc mat day, ta dugc thiét dién 1a méot hinh vuong
ABCD c6 dién tich bang 16 = Canh hinh vudng bang AB = AD =4.

Giasu /10 L ADtai O

Khoang cach tir tim / d4y hinh tru dén mit phang (a) bang 3 = 10 =3.

Tacé I4=10* +04> =\9+4 =13

\ . 2
Vay thé tich khéi tru trén 1a: ¥ = w.(\/ﬁ ) 4= 527 (dvtt).
Cat mot khdi tru bdi mot mat phéng qua truc ta dugc thiét dién 12 hinh chit nhat 4BCD c6 canh
ABva canh CD nim trén hai day cua khéi tru. Biét BD = a2 , DAC = 60°. Tinh thé tich
khoi try.

LN NI NI NI

A, —ra . B. —7a . C.—nra . D. —nra .
16 = 16 32 48

Chon'B

Taco ABCD 1a hinh chit nhat nén tam giac ADC vudng tai D va BD = AC = a2
Xét tam giac vuong ADC c6
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Cau 15:

sinzﬁzlj—g@DC:AcSinﬁAY: <:>DC:a\/§.sin60°<:>DC=%:> ban kinh mit

day cua hinh tru 1a » =DTC= a;/g .

cosﬁ?z%@AD:ACcos@<:>AD=a\/§cos60°@ADzaf:> chiu cao cua
\ \ av?2
hinh tru la h=AD=T.

a\/g ’ a\/E _ 3a3\/§
4 2 16
Cho khdi tru co chidu cao 20cm . Cit khi tru boi mot mat phiang duge thiét dién 1a hinh elip
c6 d0 dai truc 16n béng 10cm . Thiét dién chia khdi tru ban dau thanh hai nira, nira trén c6 thé
tich 1a ¥, nira duéi c6 thé tich 1 ¥, (nhu hinh v&). Khoang cach tir mot diém thudc thiét dién
gan day dudi nhat va diém thudc thiét dién xa day dudi nhat 1an lugt 1a 8cm va 14cm . Tinh ti

Thé tich khdi tru1a V = zr*h = 7{

N
SO —.
v,
14 em
8 cm
AL B.— . c U D. 2
11 20 20 - 11
Loi giai
Chon'D

Qua A va B, dung mit phing vudng goc véi duong sinh va cit try theo thiét dién 1a mot
duong tron (Ki hidu cac diém nhu hinh v§)
Theo gia thiét ta dwoc BC =6cm, AB=10cm nén duong kinh AC 1a:
AC=+AB*-BC* =8cm .
Cich 1: Phan chia khéi hinh, sir dung phép déi xirng tam.
Xét khéi tru & giita:
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M

12¢em

Bl

Thiét dién qua 4,B cit try thanh hai phan c6 thé tich bang nhau (Phan nay c6 duoc bang phép
d6i xing tam phan kia qua tim L, véi L 1a trung diém ciia AB) va bang mot nira khoi tru va

bang
1 2
5.7[.42.6 = 487[(cm2) . Ttr @6 suy ra thé tich ntra trén 1a: V, = 74.6 + 487 = 1447r(cm2)
Aor 5 71 2 2 . X e I/l 9
Thé tich nra duéi la: V, = 7.4°.8+ 487 = 1767r(cm ) . Suy ra ti s0 thé tich 71
2

Cich 2: Thay d6i cach ghép ciia khd tru dé thudn tién viéc tinh ti s6
Xét ntra dudi: khi ghép hai phan giong nhau lai ta duwgc mdt khoi tru ¢6 chiéu cao 22c¢m (hinh

minh hoa). Khi d6 thé tich ctia nira dui bang: V, = %mz.zz =1767 (cm’)

8cm
14 em

14 em

8cm

. Vi, 9
Thé tich nira trén 13 ¥, = 7.4%.20-1767 =1287(cm’) . Vay 71 =
2
Cich 3: Ung dung tich phén. ) )
Qua 4, dyng mét phang vudng goc voi duong sinh va cat try theo thiét dién la mét duong tron
(Ki hi¢u cac diém nhu hinh v€)
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Theo gia thiét ta dugc BC =6cm, AB=10cm nén dudong kinh AC 1a: AC =+ AB* —BC?
=8cm

Xét nira dudi: Nira dudi duge chia thanh hai phan:

- Phan 1: Khéi try ¢6 chidu cao 4Q =8cm, ban kinh duong tron day R :A—2C =4cm. Phan

ndy c6 thé tich la 7, = 7R*.AQ = 7.4’8 = 1287 (cm’ )

- Phan 2: Khéi (N) Cé thé tich 7, dugc tinh bing cach sau:

+ Truc Ox la duong thang thang chira duong kinh AC nhu hinh v&.

+ Khdi (N ) can tinh thé tich nam gitra hai mat phang x = 0;x =8.

+ Goi T 1a diém nam trén truc Ox va c6 hoanh d6 x (v6i 0<x<8)

Mit phang qua 7 vudng goc véi truc Ox cat khdi (N ) theo thiét dién 1a hinh chit nhat

EFGH c6 d6 dai cac canh:

HE =2.HT =2 IH* —IT* = \/16—(4—x)2 (IT=4-x néu T ndm gita O va [ hodc
BC 3x

IT =x—4 néu T nadm giita I va C). EF = JT = OT.tan IOT :x.tanB/O\sz.—zj

Dién tich thiét dién la S(x)z%x. 16—(4-x)

Yt

Khi d6 7, :i%x.z.,/m-m—x)zdx =487 (cm®). Suyra V, =T, + T, =1767 (cm”)
0

Thé tich khéi tru ban dau 1a: ¥ = 74720 =3207(cm’) Suyra ¥, =V —V, =144z (cm’ )
vV, 9

Viy L=
Yy T
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Cau 16:

Cho hinh nén (T ) dinh S, c6 day la duong tron (Cl) tam O, ban kinh bang 2 , chiéu cao hinh
nén(7T) bang 2. Khi cét hinh nén (7') béi mit phing di qua trung diém cta doan SO va song
song véi day cua hinh non, ta dugc duong tron (Cz) tam /. Lay hai diém A va Blan luot trén

hai dudmg tron (C,) va (C,) sao cho goc gitta IA va OB 1a 60°. Thé tich khdi tir dién JAOB

bang.

\E] p. Y3
= 6 T 247
ChonmA

Vi khi cat hinh nén (7') béi mit phang di qua trung diém ctia doan SO va song song véi ddy

1

cua hinh non, ta dugc duong tron (Cz) tam [ nén IA=JI = Er =1.

Cau 17:

Tacod IA=1] =~/SJ* —SI* =1. Mt khéc, ta c6: d(IA;0B)=0I =1.
Nén khi do V,,,, = éIA.OB.d(IA;OB).sin (1A;0B) = é.z.l.l.g = ?3

Cho mot hinh try tron xoay va hinh vuéng ABCD canh a c6 hai dinh lién tiép A, B nam trén
dudng tron day thir nhat cta hinh try, hai dinh con lai nam trén dudng tron day tht hai ciia hinh
tru. Mt phang (ABCD) tao v&i ddy hinh tru goc 45°. Dién tich xung quanh S hinh try va

thé tich ¥ cua khoi tru 1a
za*\2 .

3 za*\J3 B 324’ B 324

A S, = V= . B.S = V=
K 3 8 i 3 32
7za2\/§ 3\/§a3 7za2\/§ 3\/§a3
C.S, = V= . D. S, = V= .
4 16 2 16
Loi giai
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Cau 18:

Goi M, N theo th ty 14 trung diém cia AB va CD.Khido: OM 1L AB vaO'N L DC.
Giasir / 1a giao diém cia MN va OO’ . Dit R =04, h=00'.
2

72 B

Trong AIOM vuodng cantai [ nén: OM =0l =—IM SN SN
2 2 2 2 2
2 2 2 2 2
Ta cb: R2=OA2=AM2+M02:(QJ + a2 _a a _3a’
2 4 4 8 8
2 2 3
=S, =27Rh=272 3 a2 _ma */S;V:;;th:ﬁ“ a2 _ 32 _
! W22 2 8 2 16

Cho khoi try ¢6 hai ddy 1a hai hinh tron (O) va (O'), chiéu cao 10a va ban kinh day 5a . Mot
mat phang (o) di qua trung diém M cia OO vatao véi OO mot goc 30°. Hoi (a) cit khoi

tru theo mot thiét dién c6 dién tich bﬁng bao nhiéu?

20a2\2 20422 200422 200422
A. i B. i c.— =, p. Z4 N2
3 V3 3 NE)
Léi gidi
Chon C

Tac6 (o) cdt khoi tru theo mét thiét dién 1a hinh chir nhat.

Goi 4,B 1a giao diém cta mit phang (oc) va duong tron (O) va H 1a hinh chiéu cia O trén
AB= AB 1 (MHO).

Trong mit phang (MHO) ké OK L MH,(K e MH ) khi d6 géc gitta OO va mit phang (o) la

goc OMK =30°.
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Cau 19:

Cau 20:

Sa\/§
—3 .

Xét tam giac vuong MHO ta c6 HO = OM .tan30° =5a.tan30° =

2
Xét tam gide vudng AHO ta cé AH =~NOA* —OH? = ,[254° —ZST“ _sa6 .

3
10a+/6

Do H latrung diém cia 4B nén AB = 3

20M 250 20a\3
c0s30° 3 3

2

Taco AD=2HM =

Viy dién tich thiét dién tao thanh 1a: S = AB.AD =

2
202\/5 .102\/3 _ 2002 2 (dvd,

Cho hinh try c6 thiét dién qua truc 14 hinh vudng canh bang 2. Mat phang (P) chtra duong kinh
cua mot mat ddy va tao voi mat day do goc 45°. Tinh dién tich thiét dién cta hinh tru cit boi
mit phang (P) .
2
A2

—. 2

3\/571' 47z\/5
. D. .
2 N

B. 2\27x. C.

Loi gidi

Chon'A

Thiét dién qua tryc 12 hinh vudng canh bang 2, suy ra:
Chi€u cao ctiatrula 2#=2, ban kinh day r=1.
Mit phéng (P) chinh 14 nira Elip qua diém D, H, C nhu hinh v&.
Vi (P) tao v6i mit ddy goc 45° nén AOH = 45°.
(Mt phang (P) khong cat déy trén, li do vi: AH = OA.tan45°=1<h).
Hinh chiéu vudng goc cua thiét dién 1én mit phang day 1a nira dudng tron day.

1

' —r.l
Vay dién tich thiét dién la: S=—>— =2 — 2 .
cos45° \/E 2

2

NG

Vay S = % (dvdt).

Cho hinh try c¢é chiéu cao bang 632 cm . Biét rang mot mit phang khong vudng goc véi day va
cit hai mit day theo hai day cung song song AB, A'B' ma AB=A'B'=6cm, dién tich tir giac
ABB'A' bang 60cm’ . Tinh ban kinh d4y cta hinh tru.
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Cau 21:

A. 5cm. B. 3v/2cm. C. 4cm. D. 5vV2cem.
Loi giai

Chon C

Goi O, O' la tdm cac day hinh tru (hinh v&).

Vi AB = A'B'nén (ABB'A’) di qua trung diém ctia doan OO va ABB'A’ 1a hinh chit nhat.
Tacod Sy, = AB.AA < 60=6.44" = A4'=10(cm).

Goi 4,, B, lan luot 12 hinh chiéu cia 4, B trén mit day chira 4" va B’

= A'B'B 4, 1a hinh chit nhat c6 4'B'=6(cm),

BB =./BB*-BB> =,/10° —(6\/5)2 =27 (em)

Goi R 1 ban kinh day cta hinh try, ta c6 2R = A'B, = \[BB"* + A'B”? =8 = R=4(cm).

Cho hinh try ¢6 day 14 hai duong tron tim O va O', ban kinh d4y bang mot nira chiéu cao. Mot
mat phang song song voi truc cuda hinh tru cat hiph tru theo thiét dién 1a hinh chir nhat A4'BB".
bit « 1a goc giltra duong thang 4B va mit phang day. Biét rang thé tich khoi tir dién OO'AB
dat gia tri 16n nhat. Khang dinh nao sau day dting?

A. tana =+/2. B. tanazL. C. tana:%. D. tanax =1.

NG

Loi giai

Chon B

\

|
|
4—1_‘\
~ I N
’ T
\_1\3—\— é,

'

Goi R 1a ban kinh ctia duong tron tam O. Ta c6: o = BAB'.
Suy ra: AB'=2Rcota . Goi I 1a trung diém cua AB' = OI 1 AB'.

Ta c6: OI =NOB? — 1B =JR* —R*cot® a = R\1—cot’ « .

1 1
Va: Sy =EOI.AB' =§R.\/1—cot2 a.2Rcota = R’ cota.N1-cot’ a .
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Suyra: V,, :%VOAB,AO,A,B :%OO’.SAOAB, :%.ZR.R2 cota.v/1-cot’ a .

Taco: V,,,,, dat gia tri 1on nhat khi va chi khi cota.+/1-cot® a dat gia tri 16n nhét.
t(-t) 1-2¢

Ji-¢ _\/1—t2

Xétham sd f(t)=tN1-1* véi te[-1;1] c6 f'(t)=~1-1 + véi 1e(-1;1)

1
Xét f'(1)=0=1-2=0t=+t——o.
f'(1) 5
Vi 0°<a <90° nén tana>0:>t=L.
V2

Béng bién thién:

t 2 !
0 /2
£®) + 0 -
e 1
0 0

A . 1 1 1
Duya vao bang bién thién, tacd V, khi t=—— hay cota =—= < tana =—.
V2 V2 2

Cau 22: Cho khdi tru c¢6 chiéu cao /=16 va hai day 1 hai duong tron tim O, O’ véi ban kinh R=12.
Goi I la trung diém ciia OO’ va AB 1a mdt day cung ciia dudng tron (O) sao cho
AB=12+/3 . Tinh dién tich thiét dién cua khéi try v6i mat phing (I4B).

A. 1208/3+80m. B. 487+ 244/3. C. 60~/3+407. D. 12043
Loi giai

ChignA

2
Goi d 1a khoang cach tir O dén day cung 4B =d =,|R’ —[ABJ =6.

2
h
T T . 2 8 4 3
Goi o la goc tao boi thiet dién véi mat day. Do d6 tana = 7 = . = 3 =cosa = g .
Dua hé truc toa d6 Oxy vao mit phang day, gbc tring véi tim O, truc Ox vudng goc véi AB,

truc Oy song song voi AB .
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Cau 23:

Cau 24:

3

6
Do dd S cp :2J‘ V122 - x*dx = 7243 + 144n .
%6

, S
Ap dung cong thirc cosa =—2< suyra S, = Susco 120+/3 + 80 .
S, cosa

Cho mit cau (S) tam O va cac diém A, B, C nam trén mit cau (S) sao cho 4B=AC =6,

BC =8.Khoang cach tir tim O dén mat phang (ABC ) bang 2 . Dién tich mat cau (S ) bang

N 4047“/505' g, 21967 c. 404z p, 3247
75 75 =5 5
Loi gidi
Chon'C

Goi [ la tam duong tron ngoai tiép tam giac ABC,do 4, B, C nam trén mit cau (S ) nén
ol L (ABC ) Theo dé bai ta co khoang cach tir tim O dén mit phang (ABC ) bang 2 hay

olI=2.
Goi M 1a trung diém ciia BC, do tam gidc 4BC cantai 4 nén AM 1 BC

= AM =~ AB* —BM* =20 .
Dién tich tam gidc ABC 1a S, = %AM.BC = %.@.8 =85,

a1 . . L . , AB.BCC4A 668 9
Goi r la ban kinh dudng tron ngoai tiép tam giac ABC tacd r = = =—.
4SAABC 4.8\/§ \/g

Xét tam giac vudng OI4 tacd OA° =OI* +I4° = 4 +% = % .

‘ 101 404
Vay dién tich mat cdu (S) 1a S =47R* = 47.04° = 47r.% - % .

Cho hai duong tron (C1) , tam O, ban kinh béng 1va (C2 ) ,tam O,, ban kinh b?mg 2, 1an luot
nam trong cac mat phang (£),(P,) ma (R)//(P,),00, L(P),0,0,=3. Tinh dién tich mat
cau di qua 2 dudng tron d6?
A.167. B. 24r . C.12rx. D. 20x.
Loi giai
Chon'D
Goi r,r, 1a cac ban kinh cua cdc dudng tron (C, ) ,(Cz) va R 1a ban kinh cta mit cau
THI1: TAm O cla mit cdu nim giita 0,,0, . Ta c6 phuong trinh:

JR =2+ R -1 =3 R -1+R -4 =3 2R -5+2,[(R* - 1)(R* - 4) =9
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Cau 25:

JR*-5R*+4=7-R* &

Suy ra dién tich mit caula S =47xR*=20x

7-R*>0 R2<7 ,
R™ =5

4 2 2 2 2 =
R*-5R +4=(7—R) 9R* =45

TH2: TAm O clia mat ciu nam ngoai doan 0,0, . Ta c6 phuong trinh:
JR =1 =R =1} =3 R -1-VR -4 =3 R -1=3+JR* -4

& R*-1=9+R*-4+6VR’ -4 & —6 =6+ R* —4 . Phuong trinh v6 nghiém.

1O

-

-

~o
~
~
~
~
~
~
~
-~
~
~
~
ol o ~
- - ~

~——

-

-

-~

Cho mit ciu (S ) ban kinh R=5 cm. Mit phing (P) cit mat cau (S ) theo giao tuyén la
duong tron (C) ¢6 chu vi bang 87 cm. Bén diém 4, B, C, D thay dbi sao cho A4, B, C thudc
dudng tron (C), diém D thudc (S) (D ¢(C )) va tam gidc ABC déu. Thé tich 16n nhét cua
tir dién ABCD bang
A. 2043 cm®. B. 3243 cm’. C. 60+/3 cm®. D. 96+/3 cm®.

Loi giai

Chion'B

Goi H 1a hinh chiéu cia D trén mait phfmg (P)

Puong tron ngoai tiép tam giac déu ABC c6 chu vi bang 87 cm.

Suy ra ban kinh dudng tron R = i—” = (cm).
T
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Suy ra canh ciia tam gidc 4BC bing 4+/3 (cm).

(43 )2 V3

Suyra S, = " 124/3 cm’ khong dbi.

Do d6 thé tich khéi tir dién ABCD 16n nhat khi d| D,(ABC)]| 16n nhét < D va O nam cing
phia so v&i mit phang (P) va D, O, H thang hang < DH = DO + OH

= DO+ OL* — AH? =5+25-16 =8. Khi d6 V. :%.12\6.8 =323 cm’.

Céu 26: Cho hai mat cau (S,),(S,) ¢6 cing tam / va ban kinh lan luot 12 2 va v/10. Xét t dién 4BCD
¢ cac diém 4, B thay ddi thudc (Sl) con C, D thay doi thude (SZ). Thé tich 16n nhét cua khdi

ttr dién 4BCD bang

A. 32 B. 442 C. 62 D. 742
Loi giai

Chon C

Ta c6: Ve :%AB.CD.sin(AB, CD).d(4B,CD) = V,,,, =--ABCD.d(4B,CD).

1

max

Khi d6 4B L CD . Goi M,N lan luot 13 trung diém cua AB,CD
Dit AM:y,CN:x;xe(o;\/ﬁ];ye(o;z] = ON =/10-x7;0M =J4— "

= d(AB,CD) = MN = OM +ON =10—x* +/4 -’
Thé tich khdi t dién ABCD 1a

:>VABCD=%AB.CD.d(AB,CD)=—2x2y V10-x2 +4J4—y ):—xy(\/lo X +afd—y )
2

:gx_y(ﬁ 0 MJm}sgny .

=V ipep S%xy\/%(IS—(xz +2y2)) =§xy,[§(18—2\/5xy) =§xy,[3 9—\/§xy)

Y 19— \/Exy

=V e 550 (302 3.2 (9w < gf f

8(9Y
=V, = E‘(Ej =72V ey <62
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Cau 27:

Cau 28:

10— x°
2 N4V (e
Vay V. =62 .Déu "="xayrakhi: ={ 2 1 :>{ :
xy y=+3
—=9—\/5xy

V2

Cho mit phang (a) cat mat ciu tim O, ban kinh 24 theo giao tuyén la duong tron (C ) tam

[ . Puong cat tuyén cat duong tron d6 tai A4, B sao cho khoang cach tir tim O dén AB bang

a~/3 . Tinh dién tich dudng tron thiét dién khi thé tich khdi t& dién OABI 16n nhét.

A. Ta . B. 87a’. D. 27za’.

Loi gidi

ChonA

* Goi r >0 la ban kinh ciia dudng tron thiét dién (C).

Goi H 1a trung diém AB = OH L AB hay d(0,4B)=0OH =a+/3.

Co IH1AB, R=04=2a.

Xét tam gidc OAH vuong tai H c6 AH = \/OA2 ~OH* = \/4(12 -3a’ =a,suyra
AB=2A4AH =2a.

Xét tam gidc 04l vuodngtai [ c6 Ol = \/R2 —r’ = \/4(12 —r?

Xét tam gidc AIH vuong tai H c6 IH =~r’ —a’
* Thé tich tir dién OI4B la:

Vors = %S,AB Ol = %OI.IH.AB = é\/4a2 —r2 Al —a?2a<

a’ aJ10

Do d6 MaxV,,,, =? khi 4a*—r*=r*-d* < r= 5

5ra’

+ Dién tich duong tron thiét dién1a § = z7* =
Cho hinh ciu tim O ban kinh R =5, tiép xtc v6i mat phang (P). Mot hinh nén tron xoay c6
day nam trén (P), c6 chiéu cao s =15, c6 ban kinh day bang R . Hinh cau va hinh nén nam vé
mot phia d6i v6i mat phang (P). Ngudi ta cat hai hinh d6 boi mat phiang (Q) song song voi
(P) va thu duoc hai thiét dién co tong dién tich 1a S. Goi x 1a khoang cach giita (P)va (Q),
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Ciu 29:

(0<x<5). Biét ring S dat gi4 tri 16n nhat khi ng (phan s6 % t5i gian). Tinh gi4 tri

T=a+b.
(P)
A.T=17. B.T=19. C.T=18. D. T=23.
Loi giai
Chon'B

* Khi ta cat hinh cau va hinh non béi mat phiang (Q) song song véi (P) thi hai thiét dién déu
12 hinh tron. ‘ ‘ ,

Goi R, R, lan lugt 1a ban kinh, con H, E lan luot 1a tdm cua hai hinh tron thiét dién do.

Goi K 1a tiép diém cta mat cau voi (P), con I 1a tAm mat day ctia hinh non.

Theo gia thiét HK = EI =x, 0<x<R nén H nam giita O va K, con E nam giita S va I.
Tacé: R*=R'-OH’ =R’ —(5—)()2 =10x—x.

R, SE 15-x 15—-x

=R, = 3

R SI 15

2
¢ Do d6: S=7R’+7R; :ﬂ(IOx—x2)+7r(153_xj ]

= Z(~8x> +60x+225) = 7 (~8x* +60x +225)
9 9

57 87[( _§j2<75;z
T2

2 9 4

. . 1
Dau “=" xay ra khi x = ?5

* Vay S dat gi4 tri 16n nhat bang 757” khi x = % = % .

Dovdy T=a+b=19.

Trong khong gian cho mit cau (S ) tim O c6 ban kinh R va mot diém A cho trudc sao cho
AO=2R.Tu A také cac tiép tuyén dén mit cau véi tiép diém thuoc duong tron (Cl). Trén
mit phang (P) chtira duong tron (Cl) ta lay diém E thay d6i nam ngoai mit cau (S ) Goi
(N ) 1a hinh nén c6 dinh la £ va day la duong tron (CZ) gbm cac tiép diém cua tiép tuyén ké
tir £ dén mit cau (S ) Biét rang hai duong tron (Cl) va (C2) ludn cung ban kinh, khi

d6 quy tich cac diem E 1a mot dudng tron, dudng tron ndy c6 ban kinh R’ bang

3R 8. R\éﬁ | c RV17 | D. RJ15 |

A —.
2 - 2 4
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Chon|B

A

Goi béan kinh cua (C,), (C,) lan lugt 13 7, . Goi C 1a tim cua (C/)va D 1a mot diém trén
(C,). Suy ra tam gidc 40D vuédng tai D nén CD.OA = DO.DA.

DO.DA _ RNOA* - R? —R\/l— R’
04 04 04*

2
Tuong tu ta tinh duoc r, = R, fl —R—2 .
OFE

Theo gia thiét 7, =7, suy ra O4=OE =2R .
Do viy E di dong trén dudng tron giao tuyén ciia mét cau tim O ban kinh 2R va mit phing
(P) , duong tron nay cé tam la  C.

2 2
Ta tinh duge OC:OOZ zgsuyra R - JOE —OC" = 4R2_RT:R\£E_

Do d6é n=CD =

% Dang 3: Bai toan thé tich, dién tich va cic yéu t6 khac ciia khdi nén, khéi tru ngoai tiép,
ndi tiép cac khdi khac.

Cho hinh chép tam gidc déu S.4BC c6 canh day bang a, goc gilta mat bén va mit day bang
60°. Tinh dién tich xung quanh cta hinh nén dinh S, day 14 hinh tron ngoai tiép tam giac
ABC.

ﬂ'az\/g ﬂ'azﬁ ﬂ'azﬁ ﬂ'az\/ﬁ

A. . B. . C. . D. .
3 6 4 8
Loi giai

Chon'B
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d :

B

Goi O 1a tim dudng tron ngoai tiép tam giac ABC, M 1a trung diém canh BC .
Ta cb OMZ%AM:%, OA:%AMz# va SMO = 60°.

Trong tam giac vudng SMO ¢6 SO = OM .tan60° = %ﬁ :%

2 2
s T8 _aT

4 3 23

Vay S, =nrl=r.0A.SA=r.

av3 a\ﬁ_ ra*\71
3 23 6
Cho hinh chép tam giac déu S.ABC c6 canh day bang 2a, khoang cach tir tim O cta dudng

<A . - A < 1A 1y @ 2 . , A s <A . .
tron ngoai tiep day ABC dén mo{t mat bén la > The tich cua khoi non ngoai tiép hinh chop

S.ABC bang

3 3 3 3
AL 4ra ' B. 4ra ' C 4ra D. 2ra '
3 9 3
Chon'B

Goi E 14 trung diém ciia BC,dung OH L SE tai H.
Ta dé dang chting minh duoc OH L (SBC) nén suy ra d (0;(SBC)) =0OH :%

Trong tam giac déu ABC, ta co:
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0E=1AE=1.2“*/g =& Vi Od =2 AE = 2“*/3.
3 3 2 3 3 3

Trong tam giac vudng SOE, ta co:
1 1 1 1 1 1 1
3 = 3 + 7 = 2 = > 2 = — = SO =da.
OH" OE" SO° SO OH" OE
Vay thé tich ctia khoi nén ngoai tiép hinh chop S.ABC 1a

1 1 1 (2a\/§j2 | _4rd

V=-nRh=—1.04>S0=—r.
3 3 3 3 9

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuoéng canh a va canh bén S4 vudng goc véi
day. Goi I 1a trung diém cua SC; O la giao diém ciia AC va BD. Géc giita dudong thing
SO va mit phing day (ABCD) bang 60°. Tinh thé tich ¥ cua khéi nén ngoai tiép khdi chop
1.ABCD.

3 3 3 3
A.”a*/g. B.”a*/g. C.”a*/g. D.”a*/g.
=g 8 24 8

Loi gidi
Chon'A

AC_a\/E

C6 ABCD 1a hinh vudng canh a nén suy ra OA4 =7 ==

Laico S4 L (ABCD) = OA 1a hinh chiéu vudng goc ciia SO 1én (ABCD)
= (505(4BCD))= S04 = 60°.

Trong tam giac SAO vudng tai 4 co tan SOA = % = SA=0A.tan 60° = #.

A
Trong tam giac SAC c6 Ol 1a duong trung binh = O L (ABCD) va Ol =S7 = a;{g .
Ban kinh dudng tron ngoai tiép day 1a R=0A4 = a22 .

Viy thé tich cta khdi nén ngoai tiép khdi chép I.ABCD la
2 3
Vzln.thzlﬂ. av2 .a\/g:ﬂa \/E
3 3 2 4 24
Cho hinh chép tam gidc déu S.4BC . Mit phang (SAB) tao voi day mot goc 60° va khoang

= . . . 3av3 .
cach tir diém C dén mdt phing (SAB) bang aT\f. Tinh dién tich xung quanh cua hinh nén

c6 dinh S va day 1a dudng tron ngoai tiép tam giac ABC .
A. S, =ra®\7. B. S, = 87a*/7. C.S, = 4ra* 7. D. S, = 27a*\7 .
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Caus:

Loi gii
ChonD

S

'
;,,:_,:; Z 3

Goi O la tim dudng tron ngoai tiép tam giac ABC , khi d6 SO L (ABC) .
Goi M la trung diém ctia AB.Ké OH vuodng goc véi SM tai H .

SO L 4B
0{ = AB L (SOM ) = (S4B) L(SOM).
OM L AB
Lai c6 (SAB)N(SOM)=SM , OH 1 SM = OH 1 (SAB).
Ta thy d(C;(SAB))=3d(0;(SAB))=30H . Suy ra: 0H=§.
a3
Trong tam giac HOM ta cod sinS/M\Ozo—H:>OM= Oﬁ\ =—2 —g. Suy ra: OC =2a.
oM sinSMO 3
2

Trong tam giac SOM ta cod tan SMO = % — SO = OM..tan SMO = a3.

Trong tam gidc SOC tacé: SC* = SO’ +0C* = (a\/g)z +(2a)2 =7a* = SC=a\7.

Vay dién tich xung quanh ctia hinh nén can tim la: S, =7Rl= r2a.a1 =27a*\7 .
Cho hinh chép S.ABCD c6 tat ca cac canh bén bang nhau. Pdy 4BCD thoa mén tam gidc
ABC ¢6 AB=AC=a va ABC = 120°; tam gidc ACD la tam giac déu. Dién tich tam giac

2

SAD bing a . Thé tich cua khdi nén co dinh S va duong tron day ngoai tiép tr giac
ABCD 1la
3 3 3 3
NS B,y T3 c.yoTa3 b,y a3
- 6 7 3 2
Loi giai
Chom'A

Theo gia thiét tir gise ABCD c6 ABC + ADC =180° nén ABCD la &t gidc ndi tiép.
Do BAD = BCD =90° = tim dudng tron ngoai tiép tr giac ABCD 1a trung diém O cia BD .
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Cau 6:

Taco SA=SB=SC=SD nén SO L (ABCD). Do d6 khéi nén ¢o dinh S, duong cao SO va
ban kinh day 1a OB = %BD .

Ké SH 1 AD (H € AD) = H la trung diém cta AD
= OH la duong trung binh cia tam giac ABD.

— ] —
Xét tam giac ABD taco: AB=a,ABD=—ABC =60°= BD = =2a=0B=a.
2 cos 60°

Va AD=a\f3, OH=%AB=%.

, sy A r 1 2SASAD
Xét tam gidc can SAD c6 Sy, = EAD.SH = SH = i

B .y A . 2 2 a\/g
Xét tam giac vudng SOH ta c6: SO=~SH -OH" = 5

: , 1 1 ’

Khi 46 thé tich khoi non 12: ¥ = 7.08° S0 = g.n.a?# - ”“6\/3 .

Cho hinh chép tir giac déu c6 canh bén bang a, goc giita mit bén va mat day bang ov. Khi goc
« thay d6i, thé tich ctia khdi nén noi tiép hinh chop tir giac déu da cho dat gia tri 16n nhét bang
3 3 3 3
A. W“‘E. B. T4, c. @, D. ”ﬁ.
27 27 9 9

Chon A

Goi canh day hinh chép déu 1a 2x va M 1a trung diém ctua CD.
Khi d6 SMH = o va x=SM cosa .

Mit khac x =+a’ —SM? nén SM cosa =+ a® — SM? éSM:%.
1+cos”a

B ' .
Suy ra HM:—C:x:M va SH = SM .sina — asinq

2 \1+cos® a V14 cos® '

Hinh nén ndi tiép hinh chép déu c6 dinh hinh nén chinh 1a dinh S cta hinh chép, dudng tron
day hinh non chinh 1a duong tron néi tiep day hinh choép. Vi vay hinh nén do cé duong cao 1a
SH, ban kinh day hinh nén la HM.

7a’ sina.cos’ a

3(1+cos2 a>\/1+cos2 a

Thé tich V' ctia hinhnonla ¥V = %w.HMZ.SH =

bit t=sina. Vi a €

0;%} nén t € (0;1) .
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waSSina(l—sinza) _ 7Ta3t(1—t2)

Khi do V = _ _
o 3(2—sin2a)\/2—sin2a 3(2—t2)\/2—t2

t—t

Xéthamsé f(f)=———"
() (2—t2) 2.7

trén khoang (0; 1) ,tacd
_ _ 2

(1-37)(2—#) 2—t2—3.2t(22)

f/<l‘): . 22—t

=)

(=7

Cho f’(z):o:z:%.

Béng bién thién

7 e g 1
S () —+ o —
V3
o
£ \
NI V2 B
Duya vao bang bién thién, ta suy ra ggﬁf(t) = f[T = ?
3 3
Vé'y Vmax :ﬂﬁz d \/g .
3 9 27
Cho hinh hép ABCD.A’B'C'D’ ¢b6 G 1a trong tim AA’BC va I' 1a trung diém cua doan

, L : 4
thang A’D". Goi R 1a ban kinh dudng tron ngoai tiép tam giac B'C'I' va V.

ABCD.A'B'C'D' ?
Tinh thé tich ctia kh6i nén c6 dinh 1a G véi day 1a duong tron ngoai tiép tam giac B'C'I’, biét
rang S, = 4.

A.z. E.z. C_4_7T. D.gﬂ'-
4 9 ? *
Loi giai
Chignls
A i D
B’ < T1c’
(v/\ .................. D
B 1\:1 ‘("

Goi M 1a trung diém cua BC.
Ta c6, chiéu cao ctia hinh hop 1a h=d (M ,(A’B'C’D’)) )

Las d

AB'CD 3
d(G,(4B'CD)) G4’
d(M.(ABCD)) MA 3

Suyra V,

M.A'B'C'D — 5

Ma GMNA'B'C'D'=4" =

=d(G,(4B'C'D')) = %.d (M., (4B'C'D)) = %h
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12 2V

= Voupor = _gh'SA’B’C’D’ Y
< , 1 1 12 vV 4
Mat khaC SAI/B’C/ - ESA/B/C,D/ = VG4B’C’1’ - EVGAA/B/C’D/ — 57 - 3 — 9R2 .

Goi V' 14 thé tich ctia khdi non ¢ dinh 1a G véi day 1a duong tron ngoai tiép tam giac B'C'I’.

LR d (G.(B'C'T"))

—T 2
Taco v = 13 = TR .
Vawer 3 Swrced (G.(B'CT) Sprc
TR? 4 7R* 7
Suy ra V == VGAB/C/[/' = 9R2 . 4 = 6 .

B'I'C’
Cho hinh chop tam giac déu S.ABC c6 canh day b@ing a.Goi M, N lan luot 1a trung diém
ciia SA,SC. Biét ring BM vudng goc vdi AN. Thé tich khbi nén dinh S ngoai tiép chop
S.ABC la

3 3 3 3
A. ”am. B. ”a\/g. C. ”a\/g. Q.M.
8 54 12 54
Loi giai
Chon D
S
M N
A C
B

Goi M 1a trung diém cta BC.
Vi S.ABC la hinh chép tam gidc déu nén SA=SB=SC va ASC=BSC=CSA, do d6
SA.SB =SB.SC =SC.54.
Tacé ﬁ:ﬁ—@:%&ﬁ—ﬂ; B‘M:w_@:%y_@_
Theo gia thiét BM 1 AN < BM.AN =0
@(l@_sﬁj(lﬁ_@jzo
2 2
l—— =2 e ——
< —SASC——S4 ——SB.SC+SB.SA=0
4 2 2
3S48C-254" =0
& 3.84.8C.cos ASC —254> =0
@COSzZS\C=§.
Xét tam giac ASC, theo dinh 1y c6sin ta co

AC? = SA> + SC* —28A4.5C.cos ASC = SA* + SA> —2.SA2% :§SA2 = S4 ===
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Cau 9:

Goi G la trong tam tam giac ABC ta c6 SGL (ABC ) va

SG =S4 — AG? —\/(“‘f]z{aﬁjz _af42

3 6

2
1 1 V42 V42
Véya I/nén = —.7[.(}”" oaitie] )2 SG =57 a\/g ° - = = ‘

3 soaer 3 3 6 54
Cho hinh chop tam giac déu S.4ABC c@ SA=2.Goi D, E lan luot la trung diém cua canh SA4
, SC . Tinh the tich cta khoi nén ndi tiep khoi choép S.ABC biet BD 1 AE.

A. 4‘/7”. B. 16ﬁ”. C. 16ﬁ”. D. 16ﬁ”.
=g 9 21 27
Loi gidi
Chon'A
Y
)
2
A B
C

Goi O 1a tam tam giac déu ABC. Do S.4BC 1a hinh chop déu nén ta co SOJ_(ABC).
Taco AE=SE-Si=SC~54; BD=SD-SB =3 5i-5B.
Pat ASC =BSC=ASB=a .
BD | AE < BD.AE =0 @GEE—@)GSE—EEJ:O
& L5iSC-L54" - LSBSC +SASE -0
4 2 2
<:>cosa—2—2cosa+4cosa:O<:>cosa:g.
Ap dung dinh Iy ham s cosin trong tam giac SAC, ta co:

26

AC? =S4 + SC* —284.5C.cosa =§:> AC =5

Bén kinh duong tron noi tiép tam gidc ABC 1a r =

=S4’ - AO* =

AOzz.z\/g.ﬁ:zﬁ;SO
373 2 3

Thé tich khéi nén noi tiép khdi chop la: V = %n(
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Cau 10: Cho hinh chép tir giac déu S.ABCD c¢o SA= a~/11. Biét cosin cua goc hop boi hai mit phang
(SBC) va (SCD) bang %. Thé tich ctia khdi non ngoai tiép khdi chop S.ABCD bing

A. ra’. B. 27a’. C. 4ra’. D. 6za’.
Loi giai

Chon'B

Cach 1:

Dung hinh hoc thuin tay

Ta c6 (SBC)N(SCD)=SC, BD L (SHC)= BD L SC,ké HI L SC khid6 SC L (BID).

Do d6: ((SBC),(SCD)) = (BI, D) (bing hodc b véi gée BID).

TH1: Néu BID la gbc tit thi cosBID = —%.

_ 2 e
bat ¢ = tan BIH , ta co: : l2=—ic>t2=2<:>t=£:>tanBlH=£.
1+¢ 10 9 3 3

2.2
Dit HB = HC = x ta cb: SH =JSC? — HC? =J11a* —x* , gy = SHAHC _Nlla” —x" x

sC Jila
Xét tam gidc BHI c6 tan BIH = % o Vit _ H—f < 11HI =3HB

< 3a=AVlla* -x* c>x=a\/§ :>HB:ax/§,SH:3a.

. .. 2 .. 1 2
Vay the tich ctia khoi non ngoai tiep khoi choép S.ABCD 1a: V = 57[.(61\/5 ) 3a=2ra’.

TH2: Néu BID 1 goc nhon thi cosBID = %

Giai tuong tu ta thiy khong xay ra.
Binh luén: Néu chimg minh duoc goc BID 1a goc ti thi khong can phai xét hai truong hop.
Cach 2: Dung phuong phap ap dung tga do trong khong gian Oxyz
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Cau 11:

Goi H la tm cua hinh vuéng ABCD nén SH 1 (ABCD).Pat m=HA, n=SH .
Do tam gidc SAH vudng tai H nén m” +n’ =1la’.
Xay dung hé truc toa d6 nhu sau: H(0;0;0), B(m;0;0), D(-m;0;0), C(0;m;0), S(0;0;n)

Yz hay vécto phap tuyén ciia mat phang
m n

Khi d6 phwong trinh mét phang (SBC) la: S
m
(SBC) 1a Z =(n;n;m).

Khi d6 phuong trinh mit phang (SCD) la: IR A hay vécto phap tuyén cua mit
-m m n

phang
(SBC) 1a n, = (n;—n;—m) .
Do cosin goc hop boi hai mit phiang (SBC) va (SCD) bang L nén izM hay
1010 [n.|m |

2
_n :Lménz=lla2—m2.
2n° +m*> 10

2 2

Nén suy ra — " ! n :L©m2=2a2:>m=a\/§:>SH:3a.

- = s —
2n*+m® 10 22a°-m® 10
Taco m=HA=a~2 nén AB=2a.
Goi R 14 ban kinh dudng tron ngoai tiép day khi d6 R = a2
Chiéu cao cua hinh chop la SH =3a.
2 z r ’ 2
Thé tich cta khdi non ngoai tiép khéi chép S.4BCD 1a: V = én.(aﬁ ) 3a=2rd’.

Cho khdi tru c6 thé tich ¥ . Hinh lang try déu ABC.A'B'C’ ndi tiép hinh tru. Mat phfmg
(ABB'A") chia khéi tru lam hai phan cé thé tich 1an lugt 1a ¥, va ¥, biét (¥, <V, ). Khi dé ti s6

ﬂ=M v6i (a,beN). Tinhtong T =a+b.

14 127

A T=16. B.T=11. C.T-7. D.T=14.
Loi gigi

Chon'C
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Cau 12:

P .~ T

X

Dit 4B =x,A44' = h,diéukién x > 0,h > 0. Goi V; la thé tich khdi ling try ABC.4'B'C" .

2
Thé tich cta khéi ling tru ABC.A'B'C’ 1a V, == fh.
Ta c6 ban kinh duong tron day ciia khoi tru da cho 1a R = % Khi d6 thé tich ctia khéi tru da
2 2
chola: V=zR’h=nx & h="2 h.
3 3
zx’h xzx/gh \/_
, - v, V-V, - 47 -33
Tir gid thidtco: V=30 4+, = =L h VPl _ 3 4 97 .
V R14 TXx°h 127

3

3
Cho hinh lang try déu 4BC.A4'B'C’, biét goc giita hai mit phang (A’BC) va (ABC) bang 45°,

dién tich tam gidc A'BC bing a*/6 . Tinh dién tich xung quanh ciia hinh try ngoai tiép hinh
ling try ABC.A'B'C’.

2 2
A. dra \/5 B. 27a’*. C. 4ra*. D. Sz \/5
3 3
Loi giai
Chon'C
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Cau 13:

BC L AM

Goi M la trung diém BC, khi d6
BC L A4’

= BC L AM, do d goc giita (A'BC) va

(ABC) 1a A'MA =45°.

fe BC\/_ N BC\/_

Tam gidc A'AM vudng cantai 4 nén A'M = AM

1 1 BC6 BC\6

Dién tich §, AMBC——— BC =
' 45C =7 2 2

4
2
Theo dé BC4\/€ =a’\J6 = BC=2a.
Hinh tru c6 day la dudng tron ngoai tiép 4BC c6 ban kinh 7 =%\/§ =#, dudng cao
h:AA’:AM:%\EW\E.

2a~3
Dién tich xung quanh S =2zrh =2x a;/— a3 =4na’.
Cho lang try tam gidc déu ABC.4'B'C' c6 canh ddy bang @ va chiéu cao bang 3a . Mot hinh tru
(T)c6 hai day noi tiép hai tam gidc ABC, A'B'C'. Goi M 14 trung diém canh BC . Pudng
thang A'M cit mit xung quanh cua hinh tru (T )tai N (N khic M). Tinh do dai doan thing
MN .

39
A ay =5 B,y = V15 g.MN:“‘/E. D.MNza‘/_.
3 6 3 6
Loi gidi
Chon|C
A’ c’
A
FE
c o
B C
M

Goi M'la trung diém cia B'C’. Goi E, E'lan luot 1a giao diém cua AM , A'M'véi dudng tron
noi tiép hai tam giac 4BCva A'B'C’.

Trong mat phing (AAMM): Goi Nla giao diém ciia A'M va EE'= N la giao diém cia
A'M v&i mat xung quanh ctia hinh try (T ) .

Goi O 1a tam duong tron ndi tiép A4BC .

1 a\/g a\/g

Do AABC déu canh bang anén OM =§AM == = OM =OE=AE=T.

Ap dung dinh 1y Pythago cho tam gidc 4'AM vuéng tai Aco A'M = AA” + AM?
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Cau 14:

Cau 15:

:>A’M=\/(3a)2 {#Jz _a39

2
Do EN// AA' nén theo dinh ly Thales ta c6 MN _EM _2
MA" AM 3
— MN =2 =N
3 3

Mot khdi tru c6 ban kinh day bang r va c6 thiét dién qua truc 1a mot hinh vudng. Goi V' 14 thé

r A 1% , . A A A 1 \ \ R o A ~ ’ s A V
tich khoi lang tru tir gidc déu nodi ti€p trong hinh try va ¥’ 1a thé tich khoi try. Hay tinh ti sd 7

AL_2 B. L. crl_o R
V' ox v'2 V' %
Loi giai
CHoRlA
i
B o D’

Vi ABCD.A'B'C'D’ 1a lang tru tir gidc déu = ABCD 1a hinh vudng
Theo gia thiét OB=r = BD=2r = AB=r2
Vi thiét dién qua truc 1a mot hinh vuéng = BB’ = BD =2r
Ny |V =Visco.awerr = BABC.BB =r 2.22r = 4
V'=V, =zr’.BB' = zr’ 2r =271’
Vo2
Viy —=—.
W V' o«
Cho tir dién déu ABCD c6 canh bang 3. Goi O la tAm cua tam giac BCD, dung (P) vuong
géc voi AO tai mot diém I thudc doan AO, (P) cat AB, AC, AD lanlugttai M, N, P.
Cho mét hinh try ¢c6 mot day 1a hinh tron (I ) ndi tiép tam giac (MNP) va day kia nam trén
(BCD). Khi khéi tru c6 thé tich 16n nhat, tinh ti s6 thé tich cta khoi tru va khéi tir dién
ABCD.
81 47[\/5 \/Eﬂ' 9\/5
. . B. . C. —. D. —.
473 = 81 9 4
Loi giai

A

Chon B
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D

|0-‘l-|-----

0

Vi ABCD la tir dién déu, O 1a tAm cua tam giac BCD nén AO L (BCD)
(P) vuong goc voi A0, suy ra (P) //(BCD) hay (MNP) //(BCD)
N AM AN _ AP _MN _ NP _MP

AB  AC 4D BC CD BD
Goi H=BONCD, K=MINNP
bat IK = x,vi AMNP 1a ti dién déunén KM = KA = 3IK = 3x.

A0 =~[4AB* —BO* = [‘/_j -6.

= AMNRP la tr dién déu.

B

Suy ra AIZ\/AKZ—KI2 z\/(?’)c)z—)c2 ZXx/g:ﬂOzx/g—x\/g,vi 10>0 :>x<7.

Thé tich caa khéi tru 1a V = 10.s, = zIK*.10 = —\J8x + 6

Ta xem V 1a ham s6 theo bién s6 x, véi x € [O;ﬁj .
V' = 378x> + 27/6x; V'=0<:>x=§.
BBT
o ¥ ¥
3 2
- 2 0 s
4 ¥

Vay V dat gia tri 16n nhit khi va chi khi x = 73
Khido V=2 (\/_ V24)= ”\/_
N2

Thé tich cua khdi tir dién déu 4BCD bing RVRE

Trang 96



Cau 16:

Cau 17:

Vay ti sO can tim la

6 ) 92 _ 473

9 "4 81
Cho lang try tam giac déu 4BC.DEF cé tit ca cac canh bang a. Xét (T ) 1a hinh try ndi tiép
lang tru. Goi M 1a tam cia mdt bén BCFE , mat phéng chita AM va song song voi BC cét
(T) nhu hinh v& bén dudi. Thé tich phan con lai (nhu hinh) cta khéi () bang
A

AT LT T p. 274
- 18 54 27 54
Loi giai
Chon A
A

D N O M
Gia st AM cit mat tru tai diém tha hai 14 N. Goi M', N’ 1a hinh chiéu coa M, N lén
(DEF).

[

Tacé DM' = “‘/_ .OM'=ON' = 3DM' a

Goi [ 1a giao dlem cia AM' va NN'.Khi do ta co

IN_MN' 2 2, e
AD DM’ 3 3 3
IN Al _DN' 1 1

= o S IN=—MM =2
MM'~ AM' DM' 3 3

= NN'=IN+IN'=—

’ ' 3
Suy ra thé tich phan con lai cia khéi (T) 1a ¥ = M -OM" = 72; .

Cho hinh chop déu S.ABC ¢6 canh day b@ing 6.Goi M, N, P lan luot 1a trung diém cua cac
canh S4, SB, SC. Goi §, la dién tich xung quanh cua hinh try c6 mét day la dudng tron
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ngoai tiép tam gidc MNP va day con lai nim trén mat phang (ABC ) Biét rang

43

Syss =——3,. Tinh thé tich ¥ cta khbi chép S.4BC .
T
A V=33, B.V=9/3. C.V=43. D. V=43.
Loi giai

Dit / 1a chiéu cao cta hinh chép. Goi O 1a tdm cta tam gidc ABC va E 1a trung diém AB,
tacé OF =+/3, do d6 SE=+h*+3 . Suyra S\ sis =%~AB-SE=3 h +3.

Ta c6 MN =3, nén ban kinh dudong tron ngoai tiép tam giac MNP 1a r= \/§ , do d¢6 dién tich
ho_ Bhx

xung quanh cua hinh try 1a S, = 5 T

2
Ma S,ygp =ﬂ$1,néntac() WA+ =M-\/§hﬂ < h=1.
V4 T 2
2
Vay thé tich ctia khéi chop S.4BC 1a Vzéh-SAABC :%-1-6 4\/3 =343.

Y Dang 4 : Bai toan thé tich, dién tich ciia khdi nén try, hinh nén tru lién quan dén max
min

Xét cac hinh nén c6 duong sinh v6i d6 dai déu bang 10cm. Tinh chiéu cao cta hinh nén cé thé
tich 16n nhat.

1043
. — Cm.

A. 5\/§ cm. B. 10\/5 cm. C. # cm.

D
Loi giai

ChonD

Xét hinh non c6 chiu cao la x ¢cm va ban kinh day 1a y cm (X, duong).
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Tacé X +y° =10° =3° =100—x", ta c6 diéu kién: x,y€(0;10).
Thé tich khéi non 1a V:%ﬁrzh:%ﬂ(loo—xz)x.
Xétham s6 £ (x)=(100-x")x=100x—x’, x € (0;10)

1043
5

f’()c)=100—3x2 = f(x)=0cx
Béng bién thién :
10./3

x |0 3 +o0
I'(z) + 0 -

Cho hinh nén (N ) dinh S, c6 day la duong tron tdm O, ban kinh R = V21, goc & dinh bang

2a sao cho sina zé. Mit phing (P) vuong goc voi SO tai H , cit hinh nén (N ) theo giao
1a mot dudng tron tdim H , ban kinh 7. Goi ¥ 1a thé tich khdi non dinh O, day 1a duong tron
tam H , bankinh 7. Biét V' dat gia tri 16n nhat khi SH =m . Ménh dé nao sau day dung?
A. me(6;8). B. me(4;6). C. me(8;10). D. me(2;4).

Loi giai
Chon'A
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Mait phfmg (Q) chira SH , cét duong tron tam O, ban kinh R tai 4 va B, cat duong tron tdm
H ,ban kinh 7 tai C va D nhu hinh vé.

Taco: ASO=BSO=a .

bat SH=x = SO=0A4.cotaa=R.cotaa = OH =R.cotaa—x.

= r=HD=SH.tana =x.tanc .

Do d6: V:%ﬂrz.OH:%tan2 05.(Rc0ta—x)x2 =

3
7 tan? 05.(2Rcotoz—2x)x2 S%tan2 a.(2Rcota—2x+x+xJ _4

— 7R’ cota.
3 81

Dau bang xay ra<>2Rcota —2x = x < xz%Rcota@ xz%R,/sinlz - 1o x=7€(6;8).
Gid sit do thi ham s6 y=(m’+1)x*=2mx* +m* +1 ¢6 3 diém cyc tri 14 4; B; C ma
x, < X, < X,.. Khi quay tam giac ABC quanh canh AC ta dugc mot khéi tron xoay. Gid tri clia
m dé thé tich ctia khdi tron xoay d6 16n nhat thudc khoang nao trong cac khoang dudi day
A. (4;6). B. (6;8). C. (2;4). D. (0;2).

Loi giai
Chon\C
Taco: y' = 4(1712 + l)x3 —4mx = 4)6[(m2 +1)x2 —m]
Ham s cobacuc tri <&>m>0.
0

i/ m
m*+1

Vi m> 0 thi d6 thi ham sb c6 3 diém cuc tri (v6i x, < x, < x,) la:

X
V=0 4)c[(m2 +1)x2 —m}=0 &

X

2

2
Al - 2L;— T +m’+1|; B(O;m2+1); C 2L;—T—+m2+l .
m+1 m +1 m+1 m +1
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A | C

Quay tam giac ABC quanh AC thi duoc khdi tron xoay c6 thé tich bang hai 1an thé tich khéi
2 2

nén dinh A4, day la duong tron ban kinh r = BI =T— , trong do I[O; -——

+m*+1] 1a
m-+1 m°+1

trung diém AC . Khdi non nay c6 chiéu cao 4 = %AC =

2
: : I 2 ’ 2 ’
Do dé thé tich khéi tron xoay 1a V =2.~zr*h ==z T ALY g L —
3 3 1) \m 3

9

Xétham s6 f(m) :m—5 trén (0;+00).

(m2 +1)

m*(9—m’
f!(m — (2 6)

(m +1)
f'(m) < m=3 (Do m>0).
Bang bién thién:

m 0 3 +00
f'(m) = 0 +

19683
100000

flm) / \

Vay thé tich can tim 16n nhat khi m =3 e 2 4

Cit hinh non c6 chiéu cao 4 cm va duong kmh day 6 cm boi mot mat phang song song véi
duong sinh cia hinh nén ta thu dugc thict dién c¢6 dién tich 16n nhat 1a

10+/3 213 93

A. S=—""cm”. B. S="2cm?. C. S——c 2 D. S=—""cm”.
3 2 4

Loi gii
ChonD
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Caus:

Cit hinh nén boi mot mat phing song song v4i duong sinh ciia hinh nén ta thu dugc thiét dién
la mot parabol.
Xét diy cung bat ky chira doan KH nhu hinh v&, suy ra ton tai duong kinh 4B 1 KH , trong
tam giac SAB, KE//SA,E € SB, Suy ra Parabol nhan KE lam truc nhu hinh v& chinh 1a mét
thiét dién thoa yéu cau bai toan. (Thiét dién nay song song véi duong sinh S4)
bat BK =x (v6i 0<x<6).
Trong tam gidc ABH c6: HK* = BK.AK = x(6 —x).

KE BK BK

Trong tam giac S4B c6: —=—< KE=—S4 < KE = 5_x
SA  BA BA 6

Thiét dién thu duoc 1a mot parabol ¢6 dién tich: § = gKH KE .

16 16 25:° 100

1
Ta co: S2=—KH2.KE2=—.X(6—x). = .(6x3—x4):>S=—0. 6x° —x* .
9 9 36 81 9
bat f(x)=6x3—x4,v(yi 0<x<6.
x=0
Ta cc’>:f'(x)=18x2 —4x’ . Suyra f(x)=0=18x"-4x’ =0 < 9.
X=—
2
Bang bién thién:
9
f'(@) " 0 B
2087
16
f(x)
Vay thiét dién co6 dién tich 16n nhat 1a: S = 10 ﬂ:@ cm’ .

9\ 16 2
Cho mot hinh nén (N ) c6 day 1a duong tron tim O, ban kinh bang a va dudng cao SO = a3 .
Cho diém H thay doi trén duong thang SO . Mit phang (P) di qua (H ) va cit hinh non theo
dudng tron (C). Khdi nén cé dinh O va c6 day 1a duong tron (C) c6 thé tich 16n nhat bing
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AL B. — D. &a3.

81 81
Chon'C
Pit HK =R véi 0<R<a.
Vi ASHK > ASOA nén 2L 2K s11 259 ik = BR= 0 =3(a—R).

SO 04 04
Thé tich khdi nén dinh O va day 1a dudng tron (C) la:
B+£+a—R 3

v=lar -l Vra —R)—i 55( ~R)< W3 127 _H3

3 3 2 3 3 81

Déubéngkhi%za—R@Rzz?a.

Vay, thé tich khoi nén dinh Ova c6 day 1a hinh tron (C)c6 thé tich 16n nhat bang %M khi
. p \ \ M 2a
ban kinh duong tron ( C ) bang 3

Hinh noén goi 1a ndi ti€p mét cau néu dinh va dudong tron day cia hinh nén nam trén mat cau.
Tim chi€u cao % cua hinh nén c6 thé tich 16n nhat ndi tiép mat cau c6 ban kinh R cho trudc.

A 2R p. 2}
3 3
Chon'D

Goi chiéu cao cua hinh non 13 x , d& théy hinh nén c6 thé tich 1én nhat thi R < x < 2R.
Goi ban kinh day ctia hinh nén 1a r.
Tacé r’ =OM*—OH® = R* —(x— R)’ =2Rx—x’ =x(2R—x).
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Thé tich cua hinh nén la ¥ = %mfzx = éwxz (2R—x).
X X ’
7+7+2R_.x 2 8R3

Mit khac ta lai c6 =.=.(2R —x) <|2—2——— x—(2R— <o
272 3 27

327R’

V= %WXZ(ZR—X) <

327R’

. : 4R
Vay maxV = .Dau "=" xéyrakh1§:2R—x(:>x:—

Cho hinh nén dinh S c6 day 1a duong tron tim O ban kinh R =2, chiéu cao A Goi M la
diém cd dinh nam trong duong tron (O) sao cho OM =1. Mit phang (P) thay d6i chira
duong thing SM cét hinh ndn theo thiét dién 1a tam gidc SAB. Biét thé tich 1on nhét cua khoi

Ji5

chop S.OAB la = Tinh di¢n tich xung quanh cua hinh nén.

A. 27, B. \31x. C. 25x. D. 67.
Loi gii

Chon D

Goi H latrung diém cua AB,dat OH =x, 0<x<1.
A . X 1 [4_ .2
Dién tich tam giac O4B 1a S, ,, :EOH.AB=0H.AH =xAN4-x".
2 2
Xétham & f(x)=xv4—x>,0<x<1; f'(x)=\/4—x2—\/x : =j 2’“2 >0,Vx e (01].
4-x 4-x

Ham s f(x) dong bién trén (O;l] :>f(x) Sf(l) :\/g,Vx e(O;l]

Thé tich khéi chop S.O4B 13 V7 = %h.SAOAB < %h.ﬁ .

Thé tich khéi chép S.OAB 16n nhat bang %h.\/i ,khi x=1hay H=M .

Suyra—h\f_\/_ h= f

Trang 104



Cau 9:

D¢ dai duong sinh ctia hinh non1a [ =+ R* +h* =3.
Dién tich xung quanh cta hinhnénla S, =7RI =67 .

Cho hinh nén dinh S c6 do dai duong sinh bang 3, day 1a dudng tron tdm O ngoai tiép hinh
chir nhat ABCD c6 canh AB = 2. Khi thé tich khdi non dat gia tri 1on nhét, dién tich hinh chit
nhat ABCD bing
A. S=45. B. S =24/6. C. S=25. D. S =46.

Loi gii

ChonlA

Goi R 1a ban kinh cuia hinh nén. Do hinh nén c6 doh dai duong sinh bang 3nén 0< R < 3.
Chiéu cao ciia hinh nén 1a 4 =~/9 — R

Thé tich cta khdi nén la: V = %ﬂ'th = !

_7Z-R2 9_R2
3
Kéthim sb /()= x'N0xe(03): /() = B3

_ 3
Ta co f’(x)=0<:>sz<:>x=\/g.

V9 —x?

Béng bién thién

x ] V'E 3
f'(_x_'] + 0 —

643
f(x) 1 / \ ]

Dua vio bang bién thién ta c6 f(x) dat GTLN bang 6\3

& Thé tich khbi nén dat gid tri 16n nhat bang 2x/§7r. Dau bang xay ra khi x = \/g .

Khid6 R =6 < 4D =245 .

Dién tich hinh chi¥ nhat ABCD la: S = AB.AD =225 =45, ’
Cho nura hinh cau ban kinh R khong d6i. Mot hinh nén ¢6 chi€u cao /, ban kinh day 1a r tiép

xuc véi nua hinh cau nhu hinh v€. Khi dién tich xung quanh cta hinh nén 1a nhé nhat, chicu
cao & cua hinh nén theo r la
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Cau 10:

A. h=23r. D. h=+/2r.
Chon'D
_.'-"‘"---JL-‘_:::"-:‘
R i e TG
o tn aa aae 4 . s i , , hr? hr?
¢ Goi / 1a d6 dai duong sinh cta hinh non. Ta cd Rl = hr = zrl = =S, =
IS S B | R*h? 7RK’
’MatkhaCth—z'l‘—zjl’):hz_—sz xq:hz_Rz.
) 7RI . , 7RI (h* -3R?
*Xety=f(h)=——1s =y'=1(h)= ( 5 )
h"—R (hz—Rz)
"=0 h=0 T BBT
* =0 .Taco :
h=+R\3
h R R\E +o0
Y = 0 +
+00 +c0

3m3R?

2
* Vay dién tich xung quanh cta hinh nén 12 nho nhat khi 4 = R3, thay vao dugc

2
: 3R :>r=—R\/§:>h=r\/§.
2 V2
Cho khéi try co thé tich bang 3277 dm® va dién tich toan phan bang 247 dm”. Ban kinh mit
cau ngoai tiép khoi tru la

A. N10247° dm . B. {20487° dm . C. 1287 dm. D. /64 dm.

Loi giai

r

%:_)lig IIIQ%h , 1 1an luot 1a ban kinh day, chiéu cao va duong sinh cua khéi tru. Tacod I =h.
Thé tich ctia khdi tru 13: V = zR*h =327 (dm?).

Dién tich toan phan cta khéi tru la: S, =27RI+27R* = xRh+ 7Rh + 27 R

Ap dung BPT Cauchy cho 3 s6 duwong: 27R*, 7Rh, nRh ta dugc:

S, =7Rh+7Rh+ 27R* > R RhARh27R? =R 2x nR*haRh = R 27.327% =247 .

Dau "=" xay rakhi 7Rh=7Rh=27R* < h=2R.
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Vay khdi tru da cho ¢c6 h=2R.
Do dé: V =zR*2R=3271" < R=1/16x = h=23167 .
Bén kinh mit cu ngoai tiép khdi tru la:

R. = }: R = \/@+(M)Z:ﬁ§/@:€/zo48nz (dm).

Cau 11: Mot dai Iy xdng dau can 1am mét cai bon dau hinh try bang ton. Phai lam bdn dau d6 nhu thé
nao d¢é tiét kiém nguyén liéu ma thé tich lai 16n nhat?
A. Bdn dau c6 dudng cao bang duong kinh day.
B. Bon dau c6 duong cao bang hai lan dudng kinh day.
C. Bon dédu c6 duong cao bang ban kinh day.
D. Bon dau c6 dudng cao bang mot nira ban kinh day.
Loi giai

Chon'A
Goi &, r, S lan luot 1a duong cao, ban kinh va dién tich toan phén cua hinh tru.
beé tiet kiém nguyén li€u thi S phai nho nhat.

h rh
Ta co S:27rr2+27rrh=27r(r2+rh):27r( +%+”2J

472 2
> 27 x3%3r? ><—><— r'h :6_”X3V_2_
\ S i

Tir d6 suy ra thé tich khéi try V = 7zr’*h <, |— .

Dau ding thirc xdy ra khi 2 = % < 2r=h.
Cau 12: Xét hinh try (7') ndi tiép mot mat cau ban kinh R va S 1a dién tich thiét dién qua truc cta (T)

. Tinh dién tich xung quanh cua hinh try (7') biét S dat gia tri 16n nhat.
B 27R? B R?

A. S, =7R. B. S D. S, =27R*.

xq 3 . xq 3
Loi gidi

Chon'D

Goi x la ban kinh day ctia hinh tru 0 <x<R.
Khi d6 dién tich thiét dién 1a S = ABx AD = 2xx 27/ R> — x> = 4x~JR> — x* .
Vi 4xyJR> —x* < 2(x2 +R? —xz) nén S <2R2.

R2
-

Vay S, =2R> khi x=+R* x> ©x=
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Cau 13:

Cau 14:

Viy dién tich xung quanh cua hinh try 1a S, =27

_\/—2_\/—

27R*.

Cho hinh nén dinh S chiéu cao 1a 4. Mot khéi tru khac co tam cua day trung véi tam day cua
hinh nén va day con lai 1a mét thiét dién song song voi day cua hinh nén dinh S da cho (hinh

vE).

Khi khéi try nay c6 thé tich 16n nhit, biét 0<x </ thi ti s6 k giira thé tich cua khdi nén va

khdi tru 1a:

A 2. B.
4

NNV

Loi gidi
Chon'A
Thé tich khéinén 1a ¥, = %;;th :

JB _SJ] h-x R(h—x)
= _—

Tt hinh vétacd —=—
IA SI h

2
Thé tich khbi tru can tim 1a: V,=n I; (h x)

2
Xét ham s6 V(x)zﬁ%(h—x)zx, 0<x<h.
A R’ 2
Taco V (x)z;rh—z[—2(h—x)x+(h—x) ]

V'(x)=0< x=h hoac ng.

o v (0)=0; ¥ (h)=0; V[ 2 _4zRh
3 27
2
Suy ra GTLN ctia thé tich khéi try 1a 7, = 4721; i .
l?Z'RZh

Luac do k—K=3 > =2.

V, 4zR°h 4

27

c.2.
2

D.

I

Cho hinh try c6 d4y 1a hai duong tron tim O va O', ban kinh day bang chiéu cao va bang 2a.

Trén duong tron day c6 tdim O lay diém 4, D sao cho AD = 2\/§a; goi C 14 hinh chiéu vuong

gbc cia D 1én mit phang chira duong tron (O'); trén dudng tron tim O lay diém B (4B
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Cau 15

chéo voi CD). Pidt a 1a goc giita AB va day. Tinh tan o khi thé tich khéi tr dién CDAB dat
gia tri 16n nhat.

2
A. tana =/3. B. tanaz%. C. tana =1. D. tanaz?.
Loi gii
ChonD
Y :
o T—
[ o' 1) ‘F
\K d |
;|
/ |
/ |
/ |
/ |
/ |
IO (PP .
/ H
/ °0
/
A
Goi H 1a hinh chiéu vudng géc cia B 1én mit phang chira duong tron (O).
Goi K 14 hinh chiéu vudng géc cia 4 1én mit phing chira duong tron (0').
Ta cd6 HAD.BKC 1a mét hinh lang try dung.
Ta c6 thé tich clia tit dién CDAB la:
Visen = %VHAD,BKC = %.2a.SMAD = %.2a%.AD.d (H;AD)= %.2a%.2a\/§.d (H; AD).

(Visep )., < (d (H; AD))max & H 1a diém chinh giira cung 16n 4D cia dudng tron (O).
— AD _2a_\3

AD . ——
Theo dinh ly sin ta c6 ————=2.2a < sin AHD =— — nén AHD =60°.
sin AHD 4a 4a 2

Do d6 xay ra khi AAHD déu < AH = AD =2+/3a.

Khi d6 tana =ﬁ=£.

AH 3
Nguoi ta thiét ké mot do vat trang tri hinh tru c6 dién tich thiét dién qua truc b?mg 6 cm’, va
dat d6 vat nay nam hoan toan trong khdi lang tru tam giac déu co canh day bang a cm, sao cho
tAm ctia day hinh try tring v6i tim cta day khoi lang tru. Biét chi phi san xuat d0 vét hinh tru 1a
90.000 d/cm® va chi phi san xuat khdi lang try 13 40.000 d/cm’®. Xac dinh ban kinh day cua
hinh try theo a d¢ tong chi phi san xuat 1a nho nhat.

A a3 N a3 a37?

B. . C.R= . D. R= .

6 i T kY1
Loi giai

Chon'D
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Cau 16:

2
}
1
LY

e T ey i
7
/

O .
@ it

-

Goi R, h lan luot 14 ban kinh duong tron day va chiéu cao hinh tru.
3 ) ,
Taco: 0<R< aT ; Rh=3; h cling la chicu cao cua khoi lang try.

Thé tich cua d6 vat trang tri hinh try: 7, = 7R*h=37R.

azx/gh_ azx/g 2_3@.02
) —= .

Thé tich ctia khoi ling try: V, = S.h=
4 R 4R

Téng chi phi san xuit (don vi 10.000 d/cm*):

33.42 30:3.4° , ,
T=37R90+ \Q—a 40=2707R+ \/R_“ (coi T 1a ham sb theo bién R).
2 2 4 2

T'=270.;z—30*/§2'“ oo g Bra 0;“\/§ .
R 9z RY/4 6
4[5 2

Trén nira doan (0;%}, T' d6i dau tir — sang + qua R = 33” 4
T

Y37 a

3

V37%a
3z

Cho mot hinh cau néi tiép hinh nén tron xoay c6 goc ¢ dinh 1a 2, ban kinh day 1a R va chiéu
cao la h. Mot hinh tru ngoai tiép hinh cau do c6 day dudi nam trong mat phang day cua hinh
non. Goi V), V, lan luot 1a thé tich cta khoi non va khoi try, bict rang V, #V,. Goi M 1a gia tri

Vay minT:T( ]zlso%m khi R =

. .V, .
16n nhat ctia ti s6 —=. Gid tri cua biéu thiuc P =48M +25 thudc khoang nao dudi day?
1
A. (40; 60). B. (60;80). C. (80;100). D. (20;40).
Loi giai
Clign'B
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Miit cit béi mit ph?mg

qua truc cua hinh nén

Goi r 1a ban kinh hinh ciu, khi d6 r cling 1a ban kinh duong tron day cua hinh tru da cho,
| .
\ . V.==nRh 3
chiéu cao cua hinh try bang 2. Taco { ' 3 d = 143 = 6’; .
2 Vi R°h
V,=mr2r

Xét mit cat qua truc ctia hinh non la mgt tam giac can ABC c6 dién tichla § = %h -2R=Rh.

R
sina
Mat khac ap dung cong thirc S = pr véi p la ntra chu vi tam giac, » 1a ban kinh duong tron
noi tiép tam giac.

Tam giac can c6 chiéu dai canh bén 4B = AC =

Ta c6 pzl(2R+2 R j:S:Rh:(R+ R jr@rz hsina
2 sino sina sma+1
3 .3 .3 2
Khid(’)&: 6/ sin” - 6sin a3 (ﬁ)
V th(sina+l) (sina+1) R
_ '65in3a oo’ = 6sin0'c(1—sin:a) _ 6Sin'a(1—si1;a)
(sina+1) (sina+1) (sina+1)
o 6sina(1—sina)
Xétham so y = >
(sinar+1)
1—
bt 1 =sina, 1e(0;1) taco y=6t( tz), 1e(0;1)
(t+1)
—6(3t-1
Taco y' = ( ! 3);y'—0:>t:l.
(1+1) 3
1
t |o = 1
3
y' + 0 —

o
| w
o

Suyra M ==.
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Cau 17:

Dau "=" xay ra khi a14 - 2x=4x & x =
Cau 18:

Vay P:48M+25=48%+25=61.

Cho hinh chop déu S-ABCD ¢4 canh day bang @ va canh bén bang 2¢. Goi O=ACNBD
diém 1 thuoc doan SO va OI' =X Mt phang (@) di qua I va song song v&i mat phing
(ABCD) ct SA, SB, SC, SD 1an lwot tai M, N, P, Q. Xét hinh tru c6 day ngoai tiép
MNPQ va tryc la Ol Tim X d8 khéi tru c6 thé tich 1on nhét.

A a‘/ﬁ. p, 14 c. W14 D. a‘/ﬁ.
6 2 3 4
Loi gidi
Chon'A
Do S.ABCD la hinh chép déu nén SO L (ABCD) va ABCD 1a hinh vuéng.
— AC=a2, SO=~S# —04* =& 214 .
Tacé MPIAC = MP _SL_SO-x | x _, 2 _ yp_ofa -2
SO~ SO a14 a14 J7
2
a2 X
2 V7
2
5 , 2
Khi d6 thé tich khéi tru 1 V = zIM2.01 = .| N2~ % .x:i(a\/ﬁ—zx) 4x
2 7 112
3
< T a\/ﬁ—2x+a\/ﬁ—2x+4x _7m3\/ﬁ
T 112 3 27

av'14
P

Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a, canh bén S4=2a va vudng goc voi
day, diém M thudc doan SA.Mit phang (&) di qua M va song song véi mit phang (A4BCD)
cit SA, SB, SC, SD lan lugt tai M, N, P, Q. Xét hinh try co day ngoai tiép MNPQ va
duong sinh 1a MA . Khi tru c6 thé tich 16n nhét 1a

3 3 3 3

167a . B. 4ra . C. 167a . D. &ra

81 - 27 27 81

Loi gidi ;

GVSB: Hoang Nhan; GVPBI1: Nguyén Thanh Bang; GVPB2: Tu Duy

Chon'B

Trang 112



bat MA=x, 0<x<2a.

ABCD 1a hinh vuéng canh a nén AC = av2.

Do MP//AC nen ME _SM _SA—MA _2a-x _ \p_20-x
AC sS4 s4 2a NG
Suy ra bén kinh déy cisa hinh try 1a = 222 2 24X

2 22

2

2 . 2a—
Khi do thé tich khéi tru Ia V=;rr2.MA=;z%.x=%(2a—x)(2a—x)2x
< F(2a-x+2a—-x+2x 3_47m3
16 3 27
£ \ . 2a
Dau "=" xay ra khi 2a—x=2x<:>x=?.

N Z. . (s And’
Vay thé tich khoi try 16n nhat bang TR

Cau 19: Cho tam giac ABC vuong céan tai 4 c6 AB =102 (cm) . Hinh chit nhat MNPQ c¢6 P,Q lan
luot thudc canh 4B, AC va M,N thudc canh BC. Quay hinh chit nhat MNPQ (va mién trong
cua né) qganh truc ddi Xxung cua tam giac ABC dugc mot khdi tron xoay. Tinh d¢ dai doan
PQ de the tich khoi tron xoay 16n nhat.

jtl 2

A. PQ=5cm. B. PO=10cm. C. POQ=— cm. D. PO=— cm.

Chon'D
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Cau 20:

B M I N <

Tam giac ABC vudng can tai 4.Goi I 1a trung diém BC = I 1a trung diém MN .

C6 AB=10~2 (cm) = BC =20(cm) = BI = Al =10(cm).
bat PO=2x (0<x<10)= BM =Bl -IM =10—-x.

10(10—
Do MQ//IA:M—Qz%jMQ:AI'BMZ (10-x)
Al BI BI 10

Goi R labankinhcuatru = R=MI=x
=V, =aRh=7x’ (10—x)=7z(—x3+10x2).
Xét f(x)=z(-x"+10x") véi 0<x<10.

=10—-x.

X =
Khi d6: f’(x)zﬂ(—3x2+20x):>f’(x)=0<:> 20 -
X=—
3
Bang bién thién
Y 0 20 10
3
f'(r) 0 + 0 —
S(x) 4000
27
4000 . . . 20 40
Vay max f(x)=—— khi x=—= PO =—/ (cm).
y max f(x)=— ;= PO=—(em)

Cho mét tim bia hinh chit nhat ABCD ¢6 dién tich bang 1 m* va canh BC =x (m) dé lam
mot hinh tru c6 hai day, theo quy trinh nhu sau: chia hinh chit nhat ABCD thanh ba hinh cl}fr
nhat AMND , MNPQ va BCPQ . Trong d6 phan hinh chit nhat ADNM dugc ghép thanh phan
xung quanh hinh tru c6 chiéu cao béng MQ; phén hinh chit nhat AMND va BCPQ duogc cit
ra mdi hinh thanh mot hinh tron dé 1am day ciia hinh try trén (phan bia con thira duge bo di).

Tham khao hinh v&€ dudi day:
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| Q D
e
Q O |
B C
Tinh x dé thé tich hinh tru 1 16n nhét.
N B. . |[Z. c.” p. =
= \e6 3 3 6
Loi giai
ChonlA
A D
M N
0 P
B 8
TacéBC=x,x>0:>AB=l.

X
Goi R la ban kinh hinh tru.

Chuvicﬁadu@mgtréndéyhinht@éBC:27:R:>R=21:>BQ=AM=2R=1.
T T
G I

Puong cao hinh tru h=AB—2BQ=l—ﬁ=” 2x
X T X

2 52
Thé tich khéi try tao thanh V = zR*h = ﬁ(zij o2 = ! 5 .x.(ﬁ -2x° )
Vs

bat f(x):x.(ﬂ—2x2):>f'(x):7r—6x2.

\/;
X=,—
6

= E (1)

X 4

f’(x):0<:>

Béng bién thién
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N
_l’_
3

Tir bang bién thién ta co maxf(x) = f( =

y =1 .ﬂ\éazmkhix:\/%.

" 4t 367

% Dang 5: Bai toan thé tich, dién tich ciia khdi nén — try, hinh nén — tru sir dung ky thuit
trai phang.
Tai trung tim mot thanh phd ngudi ta tao ra diém nhén bang cot trang tri hinh nén c6 kich
thudc nhu sau: chiéu dai duong sinh / =10m, ban kinh day R = 5m . Biét rang tam giac S4B la
thiét dién qua truc ciia hinh nén va C 1a trung diém SB. Trang tri mot hé théng dén dién tir
chay tor 4 dén C trén mit non. Xac dinh gia tri nga"ln nhét cia chiéu dai day dén dién ti.
A. 10m. B. 15m. C. 5v5m. D. 53m.

Loi giai

% 10m LY 4
Ll
C
5,'[ / Sﬂ’
» B

Cit hinh nén theo dudng sinh SA va trai phing ra ta duoc hinh quat c6 ban kinh SA=10m .
Goi goc ASB=a .

Chon\C

. — V4
Ta c6 do dai cung 4B la 57[210.0{:0{:5.

Suyra AC, =+ AS* +SC* =~/10° +5> =55 (m).
Cho hinh nén dinh S, I 1a trung diém duong cao SO va AB 1a duong kinh day. Piém C
nam trén mit nén sao cho IC vudng géc mit phang (SAB). Biét rang tam gidc SAB déu canh
AB =2020km . Tinh quing duong ngin nhat dé mot con kién di tir 4 dén C trén mit non.
A.10105-2y2km. B. 1010+/2km . C. 2020y5—2v2km. D. 1010km .

Loi giai
Chon B
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Cau 3:

Goi C'la giao cua SC véi duong tron tam O .

Ta co 0A=OC'=%=1010 km.Vi IC L (SAB) = IC//OC"'ma [ la trung diém SOsuy ra

[C=%OC'=505 km.

202043
2

— IA=~10* + 04> = \/(505\/5)2 +1010%km .

Xét tam ICAvudng tai 1 co AC = JIA? +1C? =+/3.505% +1010” +505” =1010v2km.
C6 mét cai coc 1am bang gidy, duge up nguoc nhu hinh v&. Chiéu cao cua chiée cbe 1a 20cm,

Mit khéc tam giac SAB déu suy ra SO = =1010+/3km.

ban kinh day cbe 1a 4cm, ban kinh miéng cde 1a 5cm . Mot con kién dang ding & diém A cua
miéng coc du dinh s€ bd hai vong quanh than coc dé 1én dén day coc & diém B . Quang duong
ngan nhat dé con kién c6 thé thuc hién dugc du dinh ctia minh gan dung nhat véi két qua nao

dudc day?
) /1\
I
I
A. 58,80cm. B. 58,67cm. C. 59,93cm. D. 59,98cm.
Loi giai
ChonmA

bit b, a, h 1an luot 1a ban kinh day coc, miéng coc va chi€u cao cua coc, @ la goc ki hiéu nhu
trén hinh v€. Do con kién bo hai vong, nén ta “trai phang” hai lan mat xung quanh coc 1én mat
phang s& dugc modt hinh quat cia modt khuyén véi cung nhé BB"=4zb va cung 16n
AA" =4ra.
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Do dai ngan nhat cua duong di ciia con kién 1a d6 dai doan thang BA” .
Ap dung dinh 1i ham sb cosin ta dugc: [ =V BO? + 04" —2B0.0A".cos2a (¥).

B'A"=AB=\/(a—b) +h* .

a 4ma '(B%) 04 o0B+aB |, AB . ABa
b 4znb ;(,@) OB OB 27b 2zb
(24

=27r(a—b) 27r(a—b)

—a = (1).
AB Ja=b) +
_ by(a—b) +h
ﬁzﬁ_lzuzogzﬁ (2).
B b b -b

a
by(a=b) +1
04" = OB+ BA =%+«/(d—b)2 +h (3).
a—
Thay (1), (2), (3) vao (*) ta tim dugc / ~ 58,79609cm ~ 58,80.
Ghi chu: Dé ton tai 10i giai trén thi doan BA" phai khong cét cung BB’ tai diém nao khac B,

tic 1a BA” nam dudi tiép tuyén cia BB’ tai B Diéu nay twong duong véi 2a < cos”! (éj
a
Tuy nhién, trong 15i giai ciia thi sinh khong yéu cau phai trinh bay diéu kién nay (va dé bai
cling da cho théa man yéu cau do).
A A 1 J r r ’ ) \ 2 A N \ . e < A
Cho tam ton hinh nén c6 ban kinh déay 1a » = 3’ d6 dai duong sinh / =2. Nguoi ta cat theo mot

duong sinh va trai phéng ra dugc mot hinh quat. Goi M, N thk ty 1a trung diém cua 04, OB.
Hoi khi cit hinh quat theo hinh chit nhat MNPQ (hinh v&) va tao thanh hinh try duong PN
trang MQ (2 day lam riéng) thi dugc khdi tru cé thé tich bang bao nhiéu?

3(\/5—1) 3(\/5—1) 5(\/5—1) ;r(JE—1)
- B —— —. C.—p— D ——
Loi giai

A.

Chon A.
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Cau 5:

M N
A B
0 P
NETY e . ~ M s o4y , . . vy 2 4z
D¢ dai cung 4B trong hinh quat trén bang chu vi day cua hinh nén va bang 27[.5 = 5
S6 do goc AOB: @zlﬂ:é‘—”:z—ﬂ.
’ 27 327 3
Ap dung dinh 1i cosin trong tam giac OAB, ta dugc
AB* = 04> + OB> —=204.0B.cos AOB = 4+4—8.0052Tﬂ =12.
Taco AB=2/3 AB=23=MN=/3.
Ta c6 ONM =30°= ONP =120° .
Ap dung dinh i cosin trong tam gidc ONP, ta duoc
OP* = ON” + NP* —20N.NP.cos ONP < 4 =1+ NP> + NP
NP = - \/B -1+ \/B
& NP+ NP-3=0& 2\/_<:>NP:T.
NP = -1-+/13
2
b s Jiz-1 o,
Khi @6 hinh chit nhat MNPQ dugc cudn thanh mat tru c6 chieu cao NP = T ban kinh
2
, 5 13-1 3(V13 -1
day: R = MN = ﬁ Suy ra thé tich khéi tru: V = h.R* = izz ﬁ = u
2r 2« 2 2 81

Mot con kién bo déu 1én quanh cai coc hinh tru (tr mat day dudi 1én mat day trén), ban kinh
1 \ , ,

mit ddy hinh tru R = 8—(dm) va chiéu cao hinh try 7 = J5 (dm). Goi n 1a s6 vong nho nhat
7T

dé sao cho doan dudng kién di 1a s6 nguyén dm. Tinh P =n’ +1.

A. 65. B. 50. C. 37. D.17.
Loi giai

ChonA
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Trai 1 phan mit xung quanh cia chiéc cdc hinh tru (chtra vira hét 1 vong di cua con kién) 1én
mot mat phang ta dugc hinh dudi.
N

O

M

Trai toan bd mat xung quanh cua chiéc cbc hinh tru 1én mot mat phéng ta dugc hinh sau:

Bat dau

Chu vi éwrong tron

Két thiic

Goi “diém bat dau” 1a vi tri & mat day dudi cua cai cde ma kién xudt phat;“diém két thac” 1a vi
tri & mat day trén cta cai coc ma kién ket thuc hanh trinh di chuyén.

Goi n (n eN *) 1a s6 vong ma con kién bo dugc trong sudt hanh trinh di chuyén.

Ta trai phang hinh v& bai toan bang cach cit hinh tru boi mot duong thing di qua “diém bit
dau” va “diém két thuc”. Ta ky hi€u cac diém nhu hinh vé.

1 1
Chu vi duong tron day: ABy=AB, =--=AB =27R=2r.—= 2

87
Taco: AyA = A A, =---=4, A, zﬁ
n
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Khi d6 46 dai doan duong mdi vong kién di duoc:

Tir @6 suy ra d6 dai doan duong kién di duoc trong sudt hanh trinh:

2
S:ndzn,/iz+iz 5+
n~ 16 16

s+ ez
\ — €
Yéu cau bai toan tuong duong vai 16 < n=8.Vay P=065.

ne N, nnhd nhat
Qho hinh tru c6 tdm 2 day 1a O va O', CD la duong kinh dudng tron tam 0', day cung AB
nam trén duong tron tdm O sao cho AB//CD va AD =2x (cm), chiéu cao hinh try bang
NEY, (cm). Mit phang (ABCD) chia mit xung quanh hinh tru thanh 2 phan, phan nho hon c6
dién tich bang 337> (cm?®). Dién tich S ciia mot mat day hinh try gin nhat v6i gi4 tri nao sau
day?

A. 50,2 (cm?). B. 50,6 (cm?). C. 48,6 (cm?). D. 51,2 (cm?).
Loi giai
Chon'A
A B
[
D n C

Khi trai phang phan mit xung quanh c6 dién tich nhé hon 1én mot mat phang nao d6 ta duoc
hinh thang can ABCD. Gia st ban kinh day hinh try 1a R thi hinh thang can ABCD c¢6 day
CD =R, chiu cao AA'=~37 (cm), AD =27 (cm).

Ta co A'D= % ma theo dinh li Pitago:
A'D=+AD? — 44" =|2x)* = (\37)* = n(cm)

Suyra AB=CD-2r.

Dién tich hinh thang ABCD:':

AA(CD+AB) AA'2CD-27z) ~Br(2zR-2x
Siscp = ( > ) ( > )_ ( ) )=\/§7f2(R—1).

Ma theo gia thiét: S ., =3v37% (cm®) nén 37°(R—-1) =337 hay R = 4(cm).

Khi d6 dién tich S ciia mot mat day hinh tru bang S =zR? =167 ~50,24(cm?)

% Dang 6 : Bai toan thye té hinh nén — tru, khi nén — tru

Mot chiéc nén 14 c6 dang hinh nén c¢6 ban kinh ddy bang 20cm va dudng sinh bang 32cm . Mit
xung quanh dugc chia thanh hai phan dé son boi mit phang qua dinh S cia nén va mot day
cung MN trén day ( nhu hinh v& duéi). Biét ring MN =20cm, phan son ddm c6 chi phi
200.000 ddng mdi mét vudng va phan son nhat c6 thi phi 100.000 dong mdi mét vudng. S6
tién can dung dé son mit xung quanh cta noén gan nhat véi sd nao dudi day?
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1"\
\\\
| ‘\»«
| v\
I. \‘ \
| \ \
\\ \\
. T
1( v 'n‘ K >/:
. —
A. 26.808 dong. B. 33.510 dong. C. 36.861 dong. D. 23.457 dong.
Loi giai

ChonD
Tacd OM = ON = MN nén tam gidc OMN déu suy ra MON = 60"

A A Ao L. 60 1 .
Do @6 dién tich phan son dam chiém —— = — dién tich xung quanh cua hinh noén, dién tich

phan son nhat chiém % dién tich xung quanh cta hinh non.

S tién son can dung la:

T= %7[.0, 2.0,32.200000 + %7[.0, 2.0,32.100000 ~ 23.457 dong.

Cua hang A4 co6 dat trude sanh mot cai ndn 16n voi chiéu cao 1,35 m va son cach di¢u hoa van
trang tri mot phdn mat ngoai cua hinh nén Gmg voi cung nhod 4B nhu hinh v&. Biét

AB=1,45m, ACB=150° va gi4 tién trang tri 1a 2.000.000 déng mdi mét vuong. Hoi sb tién
(lam tron dén hang nghin) ma cira hang A can dung dé trang tri 1a bao nhiéu?

A. 4.215.000 dong. B. 4.510.000 dong.  C.3.021.000 dong.  D. 3.008.000 dong.

Loi giai
ChonD )
Bén kinh day cua hinh nén 1a ban kinh duong tron ngoai tiép tam giac 4BC .
AB 1,45

=1,45 = AOAB déu, tuac

Ap dung dinh 1i sin trong tam giac ta c6: R = — =
2sin ACB  2sinl50°

— . 1
la AOB =60°. Do do6 dién tich mat dugc son chiém ﬂ =— dién tich mat xung quanh cta

non.
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Cau 3:

4 150° B

c

Vi vay sb tién can son 1a éﬂrl.2.106 =%7z.1,45.\/(1,45)2 +(1,35)".2.10° 3008000 dong.

Ngudi ta cit mot tém bia hinh tron thanh ba tim bia hinh quat bang nhau. Véi mdi tam bia hinh
quat, nguoi ta quan va dan thanh mot cai phéu hinh nén (gia st dién tich mép dan khong
dang ké). Biét ban kinh tm bia hinh tron 13 60cm . Tinh thé tich ¥ cta mdi cai phéu.
160002 16v2r 16000v27 16v2
3 .

A.V=Th't. B.V= C.V =" it DV——lt

Loi gii
Chon'B

* Goi R,r lan luot 12 ban kinh cta duong tron ban déu va ban kinh duong tron day cua hinh
non; h, [ 1a chiéu cao va duong sinh cua hinh nén.
Taco: R=60cm=6dm, /=R=6dm.

27R
¢ Chu vi duong tron day cta hinh nén: 27zr = % =r=2dm.

* Chidu cao hinh nén: s =1 —r> =42 dm .

1627
3 lit

. X2 1 1
Thé tich ciia moi khoi non 1a: V' = gmﬂzh = 57[.22.4\/_ =
Mot tam ton hinh tron tim O, ban kinh R dugc chia thanh hai hinh (H,) va (H,) nhu hinh
vé&. Cho biét goc AOB =90°. Tir hinh (H,) go tAm ton dé dugc hinh nén (N ) khong ddy va
tr hinh (H,) go tm ton d€ duge hinh non (,) khong day. Ky hiéu ¥;, ¥, 1an luot 1a thé tich

LG
A i
B v

B

cua hinh non (N,), (N,). Ti sb % bang

2
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A 2. B. 3. ¢, 3105 p. 1N105

5 9

Loi giai
Chon|C
Hai hinh n6n c6 d6 dai duong sinh bang nhau: ¢, =/, = R.

Goi 7, r, lan lugt la ban kinh d4y ctia hinh nén (N, ), (N,).

3 3R 1 [
271'7122272'}3 I”IZT V 77[r12 f?-r]z _3\/@

Tacod = Khidé L =

1
27, :%.27ZR 7, _R £ 57”22‘%; -1 5

4
Cho m6t hinh nén dinh S, mat day 1a hinh tron tdim O, ban kinh R = 6(cm) va c6 thiét dién

qua tryc 1a tam gidc déu. Cho mdt hinh try c6 hai dudng tron day la (O;r) va (I;r), ¢6 thiét
dién qua truc 1a hinh vudng, biét duong tron (0; r) nam trén mit day cua hinh nén, duong tron

(I;r) nam trén mat xung quanh cua hinh nén (7 thudc doan SO).

Tinh thé tich khéi tru.
A. 4327[(26\/5 —45)(cm3). B. 1296;;(26\/3 —45)(cm3) .
C. 12967[(7—4\/3)(cm3). D. 432;z(7—4J§)(cm3).
Léi gidi
Chon'B
Hinh nén ¢6 ban kinh dudng tron ddy R =6(cm) va c6 thiét dién qua truc 1a tam gidc déu nén
co
SM =2R =12cm
S0 = SMz 3 _ 63em

it ST =x.vi BI//AO néntacé: D=L r_ X %
oM SO 6 6f3 3

Chiéu cao cua hinh tru 1a: hzOIzSO—SI=6\/§—x
Do d6, thiét dién qua truc cua hinh truy la hinh vuong khi va chi khi:

2x =18(2-3)

18
h=2r<:>6\/§—x=—<:>x=—
NE) 2+4/3

Khi dé:

h=6\/§—x=12(2x/§—3);r=§=6(2\/§—3)
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V=nr'h= n[6(2\/§—3)2]12(2\/§—3) - 12967[(26\/5—45)(cm3)

Cho hinh nén chira nam mat cau cung c6 ban kinh 1a 1, trong d6 bon mat cau tiép xuc voi day,
tiep xuc d6i mot véi nhau va tiép xic voi mat xung quanh cia hinh néon. Mét cau tht nam tiép
xUc v&i bon mat cau kia va tiép xtic vdi mat xung quanh cua hinh non.

Tinh ban kinh day hinh non.
A. 233+1, B. 242 +1. C. 242-1. D. 3J2+1.

Loi gidi
Chon/B

Goi S,4,B,C,D lan luot la tim 5 mit cAu nhu hinh v&.

Suy ra S.ABCD 12 hinh chép tir giac déu c6 tat ca cac canh bang 2, day 1a hinh vuong ABCD
tam O.

Tacd OA=~2, SAO=IEH =24EH =a.

2

cosaz%:—:a=45°:>@=22,5°
sS4 2

:>EF:A—£\= 2+1= R=HE = HF + FE =23/2 +1.

tan AEH
Cho mét miéng ton hinh tron tim O, ban kinh R. Cét bo mot phﬁn miéng ton theo mot hinh
quat OAB va god phan con lai thanh mot hinh nén dinh O khéng c6 day (04 tring v6i OB).
Goi S va S’ lan luot la dién tich cua miéng ton hinh tron ban du va dién tich cua miéng ton
con lai. Tim sb do gboc ¢ tdm clia manh ton cit bo dé dé thé tich cua khdi non dat gia tri 16n
nhét.
12046 .
do.

> D. 360-120/6 dd.

A. 12046 d9. B. 120 do. C.

Loi giai
GVSB: Tran Thi Thu Khuyén; GVPBI: Thien Pro;GVPB2: Giang Trin

Chign'D
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®

Ta c6, dién tich ciia miéng ton ban daula S = zR”.

Goi gbéc ¢ tam ciia manh tén con lai la o (OO <a< 3600) .
[N ’ A A N . a
= Dién tich phan ton con lai la: S’ = — 7R*.

Mat khac, xét hinh néon dinh O c6 chuvidayla C=——27R=——7R.
360 180

=Ban kinh ddy cta hinh nén dinh O Ia R’=% va chidu cao OH =04’ - AH*
-R? = ——A360% -
(360) 360

= Thé tich ciua khdinén dinh O 1a V = %.nR’z.OH _1 r (ﬂj R 360° —a®

37360 ) 360
__R 23607 —a .

3.360°

Xéthamsé f(@) =a’N360° —a vei (0° < <360°).
2 2
Taco f'(a)=2a~360°-a® - @ = a(2.360 o ) .

J360% — &2 J360% — o2

a=0
(a)=0= < a=12076 do (0° <o <360°
f'(@) L{ = 41206 ( )
Bang bién thién:
sl 120./6 360
f(a) + 0 -

Vay max (a)= f (120J/6) = ¥ max khi va chi khi & =1207/6

(0:360)

Mot chiéc mii bang vai vai kich thuéc nhu hinh v&. Biét rang mot m® vai co gia 120000 dong.
Hoi so tien (Iam tron dén hang nghin) mua vai (khong tinh vién, mép, phan thira) d¢ may mi la
bao nhiéu?
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A. 19000 dong. B. 18000 dong. C. 17000 dong. D. 16000 dong.
Loi giai
ChomA
+ Dién tich ciia phan vanh mii: S, = 718 — 78 = 2607 (cm”).
¢ Dién tich xung quanh ctia hinh nén cut:
* Goi (N) 1a hinh non ¢ dinh S va ban kinh 1a JB =8cm , va (N, )1a hinh nén ¢ dinh S va
ban kinh /4 =6cm . S, 1a dién tich xung quanh ctia hinh nén cut; S, 1a dién tich xung quanh
cua hinh nén (N); S, 1a di¢n tich xung quanh cta hinh nén (N, ).

S

OXéttamgiécSJBc()ﬂ:ﬁ:i@ St —3<:>
SJ JB 4 15+S8I 4

o Suyra SA=+SI” + [4> =~/45" +6> =3229 em
va SB=~/SJ? +JB? =60 +8> = 4/229 em
*Taco S, =Sy —Sy = JB.SB—mIASA=7(8.44229~63y229) =144/2297 (e’

* Dién tich cia day mil: S, = 76> =367 (cm?).
* Tong dién tich vai can c6 dé 1am chiéc cai mii d6 (khong tinh vién, mép, phan thira) 1a:

§ =548, +S, = (14229 + 296)7 (cm?) = L 22190;2296)7r )
o 144229 +2 ‘
Vay 56 tién cin mua v la < > i PO 120000 ~ 19145,81225 ddng.

Mot cudn dé can hinh try c6 duong kinh 44,9 cm. Trong thoi gian dién ra AFF cup 2018, ngudi
ta da st dung dé in cac bang ron, khéu hiéu cb vii cho d6i tuyén Viét Nam, do d6 duong kinh
ctia cudn dé can con lai 12 12,5 cm. Biét do day cta tam dé can 14 0,06 cm, hay tinh chiéu dai L
clia tam d¢ can da str dung? (1am tron dén hang don vi).

A. L=24395¢cm . B. L=97377cm . C. L=848cm. D. L=7749cm.

Trang 127



Cau 10:

Loi giai
CHOmA , ‘ ,
Ta c6 moi lan st dung mdt vong dé can thi ban kinh ctia cudn dé can giam di s6 cm 1a: 0,06¢cm
Ban kinh lic ddu 1a 22,45 cm, ban kinh lac sau 14 6,25 cm. S vong dé can di ban di la:
(22,45 - 6,25)
0,06
Chu vi mot vong dé can ban kinh 7 1a chiéu dai cua vong dé can d6. N6 bang: L =2nr,.

=270

Chiéu dai L cua tAm dé can da st dung bang L=1L +L, +...+ Ly, véi L, 1a do dai vong dau
tién cta cudn dé can, ban kinh la r =22,45cm . L ciing chinh la chu vi cia dudng tron ban
kinh# =22,45cm = L, =27.1,. Vong thlr 2, ban kinh gidm di 0,06cm do d6 no6 s€ c6 ban kinh
b@ing r,=22,45-0,06=22,39cm, L,clng chinh la chu vi cia duong tron ban kinh
r,=22,39cm = L, =2r.r,.

Suyra L =275 4277, + ...+ 271y = 270 (K 41y +.cc4 Ty )

70
Trong do n,rn,...r,, la mot cép sb cong ¢O6 u, =22,45;d =-0,06, suy ra
Uy =U, +269d =22,45-269.0,06 = 6,25+ 0,06 =6,31cm
(r1 +r270)><270 B (22,45+6,31)270

2 2
Suyra L=27.3882,6=24395cm.

Mot cong ty A du kién lam mot duong bng thoat nude thai hinh try dai 1(km), dudng kinh

=3882,6 cm

Tong 1 +7, +.ct 7y =

trong ctia 6ng (khong ké 16p bé tong) bang l(m) , 46 day cua 16p bé tong bang 10(cm). Biét
rang cir mot mét khdi bé tong phai dung 8 bao xi mang. S6 bao xi ming cong ty A phai ding
dé xay dung dudng dng thoat nudc 1a
A. 2765. B. 2262. C. 5278. D. 3000.

Loi giai
Chon'A

0,1m

Dudng kinh cta duong dng thodt nuée 1a (1+0,1.2) =1,2(m)

Thé tich ctia duong éng thoat nude 1a ¥ = zr’h = 7.(0,6).1000 = 3607 (m’*).
Thé tich cua khdi tru khong chira bé tong (phan rong) 1a

V,=ar’l = 7.(0,5) .1000 = 2507 (m’).
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Cau 11:

Cau 12:

Thé tich phan bé tong 1a V, =V ¥, =360z - 2507 =1107(m’).

Viy s6 bao Xi mang cong ty,A can phai ding dé xay dung dudng 6ng 1a 1107.8 = 2765 (bao).

Ong An muon lam mét chiéc thung hinh tru khong day tir nguyén li€u 1a manh ton hinh tam
gidc déu ABC c6 canh bang 3(m). Ong muén cat manh ton hinh chit nhat MNPQ tir manh
ton nguyén liéu (véi M, N thudc canh BC; P, QO tuong ung thudc canh AC va AB) dé tao

thanh hinh tru ¢6 chiéu cao bang MQ .
P
\ @
N C

A
Thé tich 16n nhat cua chiéc thuing ma Ong An c6 thé 1am duoc 13
N 6000003 (). B 500000+/3 (o). C. 700000+/3 (). D. 800000+/3 (em?).

B M

B cm’ ). —————(cm
T T T T
Loi giai
Chon B
A
0 P
B” M I N °C
30043

Goi I latrung diém BC. Suyra I 1a trung diém MN va Al= cm.

2
bat MN = PQ =x (cm), (0<x<300).

MO BQ AB-A4 Y| P
Ta cé: —Q=—Q= Q=1— Q=l——Q :>MQ=£(300—x).
Al BA AB AB BC 2
x

Goi R laban kinh cia tru = R =2— .
T
2
Thé tich cta khéi tru 1a: 7, = ;r(ij ﬁ(soo —x)= ﬁ(—f +300x°)
2r) 2 87

Xét f(x) =£(—x3 +300x2) v6i 0<x<300.

f(x) =£(—3x2 +600x), f'(x)=0 @[

8

x=0
x=200

. 5000003
Khidosuyra V= xg(l)%io)f(x) = £(200) Sl—
Mot c6 gido du dinh xay dung bé boi di dong cho hoc sinh ngheo mién ndi tr 15 tAm ton cb

kich thudc 1mx20m (biét gia 1m* ton 1a 100000 dong) bang 2 cach:
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Cich I: Go tam ton ban dau thanh 1 hinh try nhu hinh 1.

Cdch 2: Chia chieu dai tam ton thanh 4 phan r6i go tam ton thanh 1 hinh hdp chit nhat nhu hinh
2.

Biét sau khi x4y xong bé theo dy dinh, mic nude chi dd dén 0,8m va gia nudce cho don vi sy
nghiép 12 9955dong / m® . Chi phi trong tay thay hiéu truong 1a 2,2 triéu dong. Hoi cb gido s&
chon cach 1am nao dé khong vuot qua kinh phi (gia st chi tinh dén cac chi phi theo dit kién
trong bai todn).

i - - 3
Hinh 1 20m
Im
Hinh 2 t t '
Im : : |
6m dm 6m  4m |~
A. Ca 2 cach nhu nhau B. Khong chon cach nao
C.Cach 1 D. Cach 2
Loi giai
Chon'D
O cach 1:
20m> — 2.000.000
, 10 . 10Y’ ;
Taco 20=27nr=>r=—=V,  =h7<r =0,87.| —| =25,46m
V4 T
Do d6 tong tién & phuong 4n 2 1a 25,46.9955 +20.100000 = 2.253.454

Cau 13:

O céch 2:

1m* — 100.000

20m* — 2.000.000

Taco VvV, =0,8.6.4=192m’

Do d6 tong tién & phuong 4n 1 1a 19,2.9955+20.100000 = 2.191.136.

Vay ¢6 nén chon cach 2.
Mot chi€c coc hinh tru c6 ban kinh day bang 6 cm va chiéu cao ~Acm bén trong c6 mét khoi 1ap

, . . 2. 2
phuong canh 6cm nhu hinh minh hea. Khi d6 nudc vao coc, khoi lap phuong s€ noi 3 the tich

ctia n6 1én trén mat nudc (mit trén khoi 1ap phuong song song véi mat nudce). Biét lugng nudce
d6 vao cdc l1a 1296(cm3) dé mat trén cua khdi 1ap phuong ngang bang véi miéng cdc khi né

ndi 1én. Tinh chiéu cao % cia cdc hinh tru (ly 7 =3,14).
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A. hzﬁ(cm). B.
157

ChgniA

Thé tich lugng nude d6 vao coc 1a ¥, =1296cm’ .

Thé tich khdi 1ap phuong chim trong nudc 1a V,=6x6x2=T72cm’.

Khi mit trén cta khéi 1ap phuong ngang bang véi miéng coc thi lwong nude trong coc cach

thanh trén 4cm .

Téng thé tich lwong nudc va phan khdi 1ap phuong chim trong nudc 1a:

V=3,14x6"x(h-4) =%(k—4)cm3 :

2826 2528 .
25 157

Chu 14: Mot chiéc ta tay c6 hinh dang gom 2 khoi tru (7;) va (7;) duge long vao nhau (khép kin).

Vaytaco: V=V, +V, & (h—4)=1368 = h m.
Khoi tru (7,) duge ding lam hai tay cam khi tap va khoang cach giita hai day cta khéi tru (7,)
dén hai ddy twong tmg cua khdi tru (7)) 1a bing nhau (tham khao hinh v&).

Biét thé tich ciia khéi ta tay ¥ =23507(cm’). Tinh tong dién tich S céc bé mit cia chiée ta

tay.
h; = 10cm
T g
(Ty) L \\ """""""" '
L At I :E"
T
e EEELEEEEE CEEr T 3l et 2 EEL L L e L '
ER = R RV
; - R 1S
: Lt N L e een [ v
T T T  hy =60em T ”
A. §=(300+10032) 7 (cm). B. §=(750+10052) 7(cm).
C. §=(754+100V2) 7 (cm). D. §=(758+10032)z(cm).

Lai gidi
Chion|B

Goi 7, r, lan luot 1a ban kinh déy cta hai khoi tru (7)) va (7).
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Cau 15:

V,,V, lan luot 1a thé tich cua hai khéi tru (7;) va (7).

Taco: d, =30cm =1, =15cm

V.=rr’h —zr,’.10 = 22507 - 1077,

V, =nr’h, =601,

V=V,+V, < 23507 =2250 — 1077, + 6077," = 1, = V2em.

Vay tong dién tich céc bé mit S =27.15.10+274/2.50+27.15" = (750+100\E )zz(cm).

Mot cong ty X san xudt bon chira xang dau hinh tru ¢ thé tich thuc 90m° . Bé quang ba LOGO
cla cong ty, nguoi ta son mot phan mat xung quanh cua hinh try dé trang tri (tham khao hinh
v€). Biét moi mét vuong bé mdt luong son tiéu hao la 0,3 1it. Cong ty X can bao nhiéu lit son
(1am tron deén hang phan tram) dé trang tri mgt bon chira xang dau? Biéet khi do dugc day cung
AB =6m va gbc ACB=135".

|

RPN PO

T
===

A. 34,1(1). D. 104,68(1).

clignlc

Xét dudng tron ddy tim O, ta cd goc A0B =90°. Tir d6 suy ra ban kinh = 04 =32

Ta c6: d§ dai cung nho /,, = Sﬁx% va khbi tru co thé tich V = zr’h = h =57

Dién tich xung quanh ctia mét cansonla S = 3\/5.%.1 =104, 68(m2)
Vay s0 lit son can dung: 104,68x 0,3 =31,4/it.
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Cau 16:

Ciu 17:

Ong Binh mua mét khiic gb ¢6 hinh dang 13 mot phan ctia khdi try ¢ kich thudc nhu hinh vé.
Bict rang gia ciia 1 m? gb c6 gia la 3200000 dong. Hoi s6 tién ma dng Binh phai tra dé mua
khuc go 1a bao nhiéu? (so tién dwroc lam tron dén hang nghin dong)

72cm

120cm

A. 982000 dong. B. 120000 dong. C. 1270000 dong.  D. 408000 dong.

Loi gidi
chon'p

7icm

120cm

C

RSl

‘ B
Goi R 1a ban kinh duong tron day ciia khéi tru nén R 13 ban kinh cta duong tron ngoai tiép
tam giac ABC .

AC 0,72 63
R = - = - 0 = (m)
2sinB  2sin120 25
2 2 2 -
—cosdoc =R -AC 1 doc-2
2R 2 3

Goi S, la dién tich cua hinh quat ¢6 cung la ABC.

< 1 1 , . — 7R’ 3R’
Dién tich mit day cua khac gb: S, =S, —S,,c :EozR2 _ERz sin 40C =" V3 (mz).

3 4

2 2

Thé tich cita khuc gb: V' =8, = (”5 ‘/§4R ].1,2(}713) :

S tién ong Binh dung dé mua khuc gb: T = V.3200000 = 407543 = 408000 dong.

Duy 4n cong trinh cdng thoat nude cua cong ty Sewer.cop. Chil dau tu can san suat 1200 chiéc
cong dan nudc nhu nhau c6 dang hinh try tir bé tong. Mdi chiée cong c6 chiéu dai 1m, ban kinh
bén trong bang 40 cm va do day cua bé tong bang 10cm (xem hinh minh hoa). Néu gia bé tong
1a 480.000 ddng/ m’ thi dé xan suat dugc 1200 chiéc cong nhu trén thi chi dau tu phai tén bao
nhiéu tién bé tong? (56 tién lam tron dén hang nghin dong )
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Cau 18:

A. 162860000dng.  B. 289529000 dong. C. 452389000 déng. D. 741919000 ddng.
Loi giai

Chign'A

Goi ¥, 1a thé tich cuia hinh tru c6 ddy la dudng tron 16n, ¥, la thé tich ctia khéi tru co day la

duong tron nho.

Vi=zRh=r(0,1+0,4) .1=0,257(m’).

V,=7R’h=r(0,4).1=0,16z(m’).

Thé tich bé tong ctia mot chiéc cong: V =V, -V, =0, 097r(m3) .

S6 tién T =1.1200.480.000 =162860163,2 ~162.860.000 dong.

Lon bia Ha Noi ¢6 hinh try con cbec udng bia thi ¢6 hinh n6n cut (nhu hinh v& dudi day). Khi
ot bia tir lon ra coc thi chiéu cao A cua phan bia con lai trong lon va chiéu cao cua phan bia co

trong cdc 14 nhu nhau. Hoi khi d6 chiéu cao A cua bia trong lon gin nhét 13 s6 nao sau day?
A. 8,58 cm. B. 14,2 cm. C. 7,5 cm. D. 9,18 cm.

Loi giai
Goi phan nudc trong coc 1a non cut ¢ ban kinh day dudi bang 2, ban kinh day trén bang 7.
Khi d6 thé tich bia trong cbc la: V, = %h(r2 +2r+4).
Thé tich bia rét ra tir lon 1a: ¥, = z32(15—h) =1357 -97h .
Phén bia trong cdc bang phan bia rot ra tir lon bia nén ta cé:
V=V, 1357 -97h =%h(r2 +2r+4) < h(r* +2r+31)=405 (1).

., r 15+h 30+2h
Laicéd: — = ==
2 15 15

Q).

2
Thay vao (1) vao (2) ta dugc: h((”;%j +230;f52h+31]:405

N h(900+120h+4h2 +900+60h+6975) =91125
& 4h* +180h% +8775h—91125=0 < h =8,58
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% Dang 7 : Mit cau ngoai ti€p khdi da dién

Cau l:

Cau 2:

Cho hinh chdp S.4BC c6 day 1a tam giac déu canh bang « . Canh bén S4 vudng goc véi day,
mit cdu ngoai tiép hinh chop S.ABC c6 dién tich 1a 27a>. Tinh thé tich khdi chop S.4BC

theo a .

a2

A. .

3 3
B.a\/g. C.“\/g. D. .
12 4 4

a*\2

12

Loi giai

Chon A

a2

Goi R 14 ban kinh mit cdu ngoai tiép hinh chép S.4BC,tacé 47R* =27a> =R =

Goi O 1a tim ctia ddy ABC, dung duong thing d 1 (ABC) tai O, dung duong trung tryc cia
SA cat d tai I thi I 13 tAm mit cau ngoai tiép hinh chop S.ABC = R =14 va SA=20I .

BC a3
2sind 3

a2\/§ 1

- CO Syupe = T4 Vay Vs upc :g'SA‘SAABC =

nén OI =~/14* — 04> =%.

2 3
Do d6 SA= 1av6 @3 _av2.
3 3 4 12
Cho hinh chop tir giac S.ABCD c¢6 day ABCD 1a hinh chit nhat AB =60 cm,BC =80 cm
canh bén S4 vudng gdc mit phang day (ABCD) va SA=175 ¢cm, Mat phing (a) diqua 4 va

vuong goc véi SC cit SB, SC, SD lan luot tai cac diém K,H,I.Piém E,F lan luot thudc

Trong tam giac ABC c6 OA4 =

a6
3
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cac doan théng SA, AC thoa SE =27 em, AF =36 c¢m . Tim ti sb cua dién tich S’ ctia mat cau
ngoai tiép hinh da dién FAKHIE va dién tich § clia mit cau ngoai tiép hinh chép S.ABCD .

A S DS B 214 c. -4 p. 220
S 625 S 625 s 25 S 625
Loi giai
Chon B
S

~
N
N\

-
~
[N

B 80 C
BC 1 AB CD 1 AD
Tacéd = BC 1 SB; =CD 1 SD
BC 154 CD 1 54
SBC =90°
Goi Ola trung diém SC : SDC =90° = Mit cau ngoai tiép hinh chép S.4ABCD c6 tim O
SAC =90°
2 2 2
duong kinh SC. R =%= sd +AQB *BC =1275 (cm)
Mit phing (a) di qua A va vudng goc voi SC cit SB, SC, SD lan luot tai cac diém
K,H,I.
AK 1 SB Al L CD
= AK | KH ; = Al L IH
AK 1 BC Al 1L SC

2 2
Trong tam giac vuong SAC , dudong cao AH : SH.SC = SA* :ﬁ: SA2 _ 75 : :i
SC SC° 125 25
Mit khac 2L 2279 . AF_36 _ 9
S4 75 25 AC 100 25

EF//AC EH 1 84
= =
HF //SA HF 1 AC
Goi O'la trung diém AH : AKH = AIH = AEH = AFH =90° = Mit cau ngoai tiép hinh da
dién FAKHIE c6 tam O’ duong kinh AH .
_AH NAE?+ AF? 48> +36°
2 2 2

S" 4r(RY (R) 144

=R

=30 (cm)

S 4R’ R? 625
Cau3: Cho hinh chop S.4BC ¢6 SB=SC =2a, ASB=ASC=90", BSC =60, goc giita (SBC) va
d4dy (ABC) bang 30°. Tinh dién tich mét cau ngoai tiép hinh chép
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Cau 4:

2 2 2 2
A 437a ‘ B. 287a C. 197a D. 257a ‘

3 3 3 3
Loi giai

Chon C
A d

Theo gid thiét ta c6 SBC la tam gidc déu canh 2a va S4 L SC, SA L SB nén SA L (SBC).
Goi M la trung diém cia BC = BC L (SAM ) = ((4BC),(SBC)| = ASM =30

Gia str O 1a tAm mat cu ngoai tiép hinh chép S.4BC . Vi O cach déu cac dinh cua hinh chép
nén O la giao diém cua truc dudng tron ngoai tiep tam gidc SBC ( duong thang 4 vudng goc
voi (SBC) tai trong tam G clia (SBC)) va duong trung truc Actia AS trong mit phing

(s4M).

SM =&2\/§=a\/§, SA=SM.tan30° =a .

Xét tam giac SIO: c6 10=5G = 2";/3 va S]:%
2 2
nén R =0S =IS? +0rI z\/[gj +(2a3\/§J :a\/j‘
_19za®

2
Viy dién tich mat caula: S=47zR* = 47[( a\éﬁJ 3
Cho khbi chop S.ABCD c6 day ABCD 1a hinh chit nhéat, AB = a3 , AD =a, SA vuong gbc
voi mit déy va mat phang (SBC)tao véi ddy mot goc 45°. Tinh thé tich ¥ cta khi clu ngoai
tiép khdi chop S.ABCD .

77

A. V=T77ra3. B. Vzﬂa3 C.V="7ra’. D. Vzﬂﬂf.

6 24
Loi giai
Chon A
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Cau 5:

SA L (ABCD)= SA L BC.Ma BC 1 BA=> BC 1 (S4B).
Do d6 goc giita(SBC) va day la goc SBA=45°.
Ta co6 tam giac SAB vudng cantai 4 nén SA= AB = a3 ;

AC =+3a*+a* =2a= SC = 4a2+3a2=a\/7.

Vi BC 1 (S4B) nén BC L SB. Tuong ty ta clingc6 CD L SD.

Vi cac diém A4,B,D cung nhin SC dudi mdt goc vudng nén cac diém S,A4,B,C,D cung thudc
mat cau duong kinh SC . ) . ) )

Thé  tich 14 cia  khoi cau  ngoai  tiép  khoi  chop S.ABCD la:

y4 (&ji”(ﬁjﬂﬁ

2 3 2 6
Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang vudng tai 4 va B v61 AB=BC =1,
AD=2. Canh bén S4=1 va S4 vudng géc v6i mit phang ddy. Goi E 1a trung diém AD.
Dién tich S, cta mat cau ngoai tiép hinh chép S.CDE 1a
A. S, . =5r. B. S, =37. C.S, =llx. D.S, =2r.

Loi giai
Chon C

bat AB=BC=a,AD=2a,SA=a v6i a=1.

Goi H la trung diém ciia CD va d 1a duong thing di qua H va vudng goc voi day. Goi 1 va
R 1a tdm va ban kinh mdt cau ngoai tiép hinh chép S.CDE. Suy ra [ thudc 4. Bat IH = x.
Trong mp (ASIH ) ké duong thang di qua / va song song v6i AH cit AS tai K.

Ta thiy tir gidc ABCE 1a hinh vudng vi AE// BC, AE = BC = AB = a, ABC = 90°

— CED =90°,CE =a = CD =~JCE* + DE* = av/2 .
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2
Ta ¢6 ID2=IH2+HD2=x2+%.
Mait khac vi AE = CE = ED =a = AACD vuongtai C = CD L AC.
2

Khi d6 IS® = IK* + KS* = AH* + KS* = AC* + CH® + KS’ :2a2+%+(a—x)2.

2 2
Suy ra: x* +—=2a* +—+(a—x)’ PN
2 2 2

2 2
Vay ban kinh mat cau ngoai tiép hinh chép S.CDE 1a R=1ID =, /9%+% = a1l .

2
=S8, =47R* =11za’ =11r.
Cho hinh chop S.4BC c6 SA L (ABC), AB=a, AC =2a,BAC=30°Goi B,C' ln luot 1a

hinh chiéu vuéng goc ctia A trén canh SB, SC . Tinh dién tich xung quanh ctia mat cau di qua
cac diém 4,B,C, B',C'.

A.S,=(3-2)za’. B.s, =24ra’.

C. 5, =(20-8V3)za’.D. 5, =4(3-v2) 7’
Loi gidi

Chon'C

Xét hai tam giac vuong SAC, SAB

| 84%> = SB.SB’
Taco 5

SA4° = SC.SC'

Vay hinh chép 4.BCB'C' véi ddy BCB'C’ ¢6 dudng tron ngoai tiép nén hinh chop d6 c6 mat cau
ngoai tiep.
Goi AD 1a duong kinh duong tron ngoai tiép tam giac ABC, khi 46 CD L AC, mat khac
CD 1 S4,suyra CD L (SAC).Vay CD L AC".
Theo gia thiét, AC' L SCnén AC' L C'D
Tuong ty nhu trén ta c6 ABD =90°, AB'D =90°. Viy AD 1a dudng kinh cua mat cau di qua
cac diém 4,B,C, B, C".
Ban kinh R cia mit cdu d6 ciing chinh 1a ban kinh dudng tron ngoai tiép tam giac 4BC, do

do .BC =2R
sin A
Mait khac

BC? = AB®+ AC® ~24B.AC.cos A = BC = Ja’ +(2a)’ —2a.2a.c0s30° =y5-23.a

= SB.SB'=SC.SC'. Suy ra B,C, B',C" cung thugc mdt duong tron.
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BC _~5-243 _ 52

2sind  2.sin30°
2
Viy S, =47k = 4.ﬂ(\/5—2\/§a) = (20-8V3)7.a"

Cho hinh chép S.ABCD c¢6 day la hinh vuéng tai 4 va B, AB=BC=a va AD =2a,
SA L (ABCD) va SA=2a.Goi E 14 trung diém ciia AD.Ké EK L SD tai K. Tinh thé tich
ctia khéi cau ngoai tiép tr dién SABK .

Tacod R=

A. 67a’. B. \J6ra'. C. @mf. D. 3za’.

Loi giai

Chon'B

Goi I 1a trung diém cta SC .
Trong ASAC:SC =,[(2a)’ +(av2) =av6.

) {BCLAB

Taco = BC 1l (SAB) = BC 1L SB = ASBC vuong tai B.

Ta co

CE 1 AD
: = CE 1(S4D)= CE L SD.

. SD 1 EK .
Lai co =5D L (CEK) = SD 1 CK = ASKC vuong tai K.
SD 1 CE

Nhu vay cac tam giac SBC, SAC, SKC nhin canh SC mot géc 90° nén tdm mat cau ngoai
tiép hinh chop SBCK 1a trung diém / cua SC.

SC a6

Dodé R=—=
2 2

Cho hinh chop S.ABCD ¢6 day ABCD 14 hinh vudng, S4 L (ABCD). Biét géc giita hai mit
phing (S4D) va (SBC) bang 60° va thé tich khdi chép S.4BCD bing 3v3a’. Dién tich mat
cau ngoai tiép hinh chop S.ABCD bing

27\/5 3 27\/_ 3
. ) Ta . .

C. 274", D. ——
2

=V, —iﬂR3 x/_7m

A. 27xa’.

Loi giai
ChomA
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Cau 9:

Ta c6 ((SAD);(SBC))=BSA=60°.

bat AB=x,suyra SA= 48 r_x

tan ASB  tan60° /3

XX
V333

=3\/§a3 o xP =274 < x=3a.

2

Thé tich khéi ch6p V; e = %SABCD S = %.x

x3
33
Goi I latrung diém SC, suy ra I 1a tim mit cau ngoai tiép hinh chop S.4BCD .
Suy ra Rz%zévSAz +AC? =¥a.
Dién tich mat cau S =47R*> =277a*.
Cho hinh chép c6 AC=a,AB= a\/g, BAC=150" va SA4 vudng goc voi mit phang day. Goi
M, N lan luot 1a hinh chiéu vuong goc cia A trén SB va SC.Thé tich khoi cau ngoai tiép
hinh chdép 4-BCNM bang

P _ 3 A
Laico Vs pep = 3+/3a* nén

3 3 3 3
A 4\/77ra ' B. 28\/77ra . C. 20\/§7ra . D. 44\/ﬁ7ra .
3 3 3 3
Loi giai
Chon'B

Trong mp(ABC), goi A va A’ lan luot 14 trung truc cta céc doan thing AB va AC.
Goi I 1a giao diém cua A va A'.
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Cau 10:

)

i nén A L (AMB), ma tam gidc AMB vudng tai M suy ra A la truc duong tron

AL SA
ngoai tiép tam giac AMB
ColeA=IA=IB=IM
Chimg minh tuong ty ta dugc A’ 13 truc dudng tron ngoai tiép tam giac ANC .
Do d6 I4=IN =IC
Tuvasuyra IA=IB=IM = IN = IC = I la tAm mit cau ngoai tiép hinh chop 4.BCNM voi
ban kinh R=14
Mit khéc trong tam giac ABC, I 1a giao diém cua hai duong trung tryc nén 7 1a tdm dudng

{ALAB

tron ngoai tiép tam giac ABC .

Ap dung dinh 1y sin trong tam gidc ABC

_ BC  AB+AC?-24B-AC-cosBAC 1 _Fa
2sin BAC 2sin BAC 2sin150°

_ 28y77d’
—3

R=14

. ooy . 4
Vay thé tich khoi cau ngoai tiép hinh chop 4-BCNM 1a V = EHR3

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang a . Puong thang S4 = a2
vudng géc véi ddy (ABCD). Goi M la trung diém SC, mit phing () di qua hai diém 4 va
M déng thoi song song voi BD cit SB,SD lan luot tai E,F . Dién tich mit cau di qua nam
diém S,A,E,M,F la:

A. dra’ . B. 7a’. C.2ra’. D. 87a’.
Chon'C
N
77777 o
D

(a)//BD , o
Tacod = BD//EF . Goi [ la giao diém cua AM va SO

(SBD) () =FE

D@ thdy 7 1a trong tim tam giac SAC
SE_S 2 sp-25p=SF.sp=25p? =3(SA2 +A4D*)=24a" = SF.SD =S4’

SD SO 3 3 3 3

Xét tam gidc vudng SAD va SF.SD = SA* = AF 1a dudng cao cua tam giac = AF 1 SF,
chung minh tuong ty ta c6 = AE 1L SB

Tam gidc S4 = AC = a~/2 nén AM vira 1a trung tuyén vira 1a duong cao ciia tam giac
SAC = AM 1 SM
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Cau 11:

Cau 12:

AF 1 SF
Taco {AE L SE  nén mit cau di qua nam diém S, 4, E, M, F cotam la trung diém cua
AM 1. SM

SA va ban kinh R=%=§

Vay dién tich mat cau: S =47R* =27a’

Cho hinh chép S.4BCD c6 SAB la tam gidc déu, nam trong mit phang vudng goc voi day va
c6 dién tich bang NE) , ddy ABCD 1a hinh thang can c6 BC//AD va AC=3,4AD = J13. Tinh
dién tich mat ciu ngoai tiép hinh chép S.4BCD .

A 5, =2% .

—_— mc Bo mc

c.s -7 D.s, -7
27 9
Loi giai
Chon'A

AB=2
Taco Sy, = V3= A4B=2.Ma {AC=3  suyratam gidc AACD vuéng tai C.

AD=413
Goi E,H lan luot la trung diém AD, AB. Vi (SAB) L (ABCD)=> SH L (ABCD).
Goi G latrong tim ASAB, («) 1a mit phang di qua S, H,E. T E ké dudng thang d song
song véi SH ,tir G ké d' song song v6i HE . Tathdy d,d'c(a). O=dnd' nhu viy O la
tam mat cau ngoai tiep hinh chép S.4BCD .

2 h /
Ban kinh mdt ciu ngoai tiép SABCD 1a R=,[r’ +7r; _AB . Tacod 3 L R= yl29
4 ) J13 6

P2
=S =4zR’ =4377Z.
Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat. Tam gidc S4B nam trong mit phang
vudng goc voi mat phing (ABCD). Biét rang AB =2a, CB=a~/5va ASB = 60°. Tinh dién
tich ctia khéi cau ngoai tiép hinh chop S.4BCD .
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Cau 13:

297a’

2
_3lza C. S=107a". D. S= .

_ 3za’

A. S S

2 B. 3 3
Loi giai

Chon'B

Goi R,,R, 1a ban kinh dudng tron ngoai tiép hinh chir nhat ABCD va fam gidc (SAB). Goi R
1a ban kinh mat ciu ngoai tiép hinh chép S.4BCD .
Khidé R = AC=~\aa* 154 =% va g —u-—AB ___2a _2a

2 2 2 2sin ASB  2sin60° /3
Goi 1,0 la thm dudng tron ngoai tiép tam gidc (S4B) va hinh chit nhat 4BCD, H 1a trung

diém AB. Tu 1,0 v& céc dudng thing vudng goc véi cac mit (SAB) va(ABCD), cac dudng
thing nay cat nhau tai K thi K 13 tim mit cau ngoai tiép hinh chép. Vi hinh chép da cho c6
mit bén (SAB) vuong goc v6i ddy (4BCD) nén ban kinh mat cau hinh chép S.ABCD nén ta
c6: R = AK> = HK> - AH® = HO* + HI* = AH* =R* + R — AB" 9a” 4a” . _3la°

4 4 3 12
31za’

Dién tich ciia khbi ciu ngoai tiép hinh chop da cho 1a: S =47R* =
Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh bang a, mit bén SAB la tam giac
can tai S va nam trong mdt phang vudng goc voi mat phang day. Tinh thé tich V7 cta khoi cau
ngoai tiép hinh chop da cho biét ASB =120°.

3 3 3 5
A.V:S\/l_ﬂ_ B.V:4\/§7m ' C.V=57m ' D.V:13\/%7m '
- 54 27 3 27

Loi giai
Chon'A
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Cau 14:

Goi H latrung diém AB, do (SAB) L (ABC), tam giac ABC déu va tam giac SAB cantai S
nén SH 1 (A4BC) va CH L(S4B).

Goi I va N latam dudng tron ngoai tiép cac tam gidc ABC va tam giac SAB.

Duyng duong thang Ix//SH va Ny//CH thi Ix L (ABC) va Ny L(SAB) nén Ix 1a tryc cla
duong tron ngoai tiép tam gidc ABC va Jy la truc duong tron ngoai tiép tam giac SAB. Khi
d6 Ixn Ny =0 thi O 1a tAim mat cau ngoai tiép hinh chop.

TacéONz]Hz%.R g SASBAB _AB_aV3

(54B)
4.;.SA.SB.sin120° 33

2 2 3 3
Vay R=S0:,la—+a— =£a nén VzierSZiﬁ \/Ea :57m\/E.
3 12 6 3 3 6 54

Cho hinh chép S.4BCD c6 mit bén (SAB) vudng goc v6i ddy ABCD. Biétrang AB=2a va
duodng tron ngoai tiép day ABCD c6 ban kinh bang x va duong tron ngoai tiép tam gidc SAB
c6 ban kinh 13 y sao cho théa man x+2y=3a. Ban kinh mat cau ngoai ti€ép hinh chép
S.ABCD dat gia tri nho nhat bang

2a 4q a\/g a
A, —. —. C. —. D. —.
=5 B- 75 4 2
Loi giai
Chon'A

Cong thirc ban kinh mét ciu ngoai tiép hinh chop c6 mat bén vudng goc véi day:

AB’ 2a)’
Rs 4scp = \/RjBCD +R§SAB _T = \/xz +y2 —% =\/x2 +y2 —-a’. (1)

Ap dung BPT Bunhiacopxki:

90" = (x+2y)’ <(P+27)(¥ +)7)=5(x" +)7 ) = x> + ) 2%' )

2
Thé (2) vao (1), ta dugc: R jep =X +3* —a’ > %—az =%.

3a
_Jy X=—"

X
Dau "=" xay ra khi 1 2 = .
6a
x+2y=3a y:?
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Cau 15:

Cau 16:

Suy ra gia tri nho nhat cta ban kinh mét cau ngoai ti€p hinh chép S.ABCD l1a: R ;. = T‘; .

Cho tir dién ABCD c¢6 AB=BC=AC=BD=2a, AD=a3; hai mit phing (ACD) va
(BCD) vudng goc v6i nhau. Dién tich mét cau ngoai tiép tir dién ABCD bang

2 2 2 2
A 64ra ' B. drra _ C. 167a _ D. 64ra _
27 27 9 9
Loi giai
ChonD
A
C D
B

Goi I 1a trung diém ciia CD. Do BC = BD nén BI L CD. Theo bai ra (ACD) L (BCD) nén
BI 1 (ACD).

Xét cac tam giadc vuong AIB va DIB c6: Bl chung va AB =BD =2a nén hai tam giac do
bang nhau, suy ra A/ =D .Do d6 tam giac ACD vuodng tai 4. Suy ra tAm mat cau ngoai ti€p
ta dién 4ABCD thugc duong thang BI .

Tam mat cau ngoai ti€p t&r dién 4BCD chinh la tAm dudng tron ngoai ti€p tam giac BCD

Ap dung dinh li Pitago ta c6 CD = AC*> + AD* =a+/7.

Sy =/P(p—BC)(p—CD)(p-BD) = 307

Dién tich ABCD 13 4 (cong thic Hé-rong)
_BC+CD+DB

2

BCCD.DB _4a

Bén kinh ngoai tiép tam giac BCD 1a R = .
4S50 3

. . 4
Do d6 ban kinh mat cau ngoai tiép tit di€én ABCD la: R= ?a

2
Vay dién tich mat cau ngoai tiép tr dién ABCD 1a S =4nR’ = Sara”
Cho hinh chép S.ABCD c6 day l1a hinh vudng canh 4, tam gidc SBC vudng can tai S va nam
trong mit phang vudng goc véi mit phang day. Goi H 1a trung diém canh BC. Tinh ban kinh
mat cau ngoai tiép hinh chop S.BHD.

a3 a2 a7 T

. B. . C. . D. .
2 2 4 = 4
Loi giai

ChonD
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Cau 17:

Goi O 1a tAm duong tron ngoai tiép tam gidc BHD va M 1a trung diém doan thang SH .

Qua O dung duong thing d vudng goc véi mit phiang day, khi d6 d 14 truc cia dudng tron
ngoai tiép tam giac BHD.

Trong mit phing (SH ,d ) , dung duong thing d' 1 trung truc cta doan thing SH .

Goi I 1a giao diém ciia hai duong thang d va d'.

Tacé I ed nén IB=IH =ID (1). Dongthdi I ed’ nén IS =IH (2).

Tu 1 suy ra IB=IH=ID=1S hay I 13 tAm mit cau ngoai tiép hinh chop S.BHD.
HD=~CH’ +CD* = ,/ ; BD=av2.
_ HB.HD. BD
Taco S e —
M =400

a5
HB.HD.BD HB.HD.BD HD.BD a2 _a\10
ASuwr 4 lppep  2CD 2a 4
- HB.
1 1 a a\/m

Xét tam giac SMI vudng tai M : SM ZESHZZBC:Z; MI =0H = 2

Do d6 OH =

2 2

4 4

) . . 11
Vay ban kinh mat cau ngoai tiép hinh chop S.BHD bang a\i_ .
Cho hinh chép S.ABC c6 ddy ABC latam giac can tai 4, mdt bén (SBC) vudng goc vi mat
phing (ABC) va SA=SB=AB=AC=a; SC = av2. Dién tich mit cau ngoai tiép hinh chop
S.ABC bang
A. ma’. B. 3za’. C. 107za’. D. 4ra”.
Loi giai
Chon'D
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Cau 18:

bat BC=x (x>0).
Ké SH 1 BC, (H € BC) = SH 1 (4BC).

Ma S4=SB—= HA=HB.
Goi E la trung diém AB, M 1a trung diém BC.

2 2
Tacé ABHE dong dang ABAM , suy ra ﬁzﬁz BH = BABE _a —~CH=x-L.
BA  BM BM X b
4
Trong tam giac vuong SBH c6: SH®> = SB* - HB* =a’ —a—z.
x

4 2\?
Trong tam gic vudng SHC cé: SC* =SH*> + HC® = 2a° =a’ —a—2+(x—a—] =x=a3.
X X

Do SB=a;SC za\/E;BCz a\/g = ASBC vuong tai S.
. . AM 1 BC \ \ \ LA
Mait khac =AM 1 (SBC ) , suy ra AM 1a truc duong tron ngoai tiép ASBC .
AM 1 SH
Ké mit phang trung truc (P) cia SA cit AM tai I va SA tai N. Khi do:

IA=IB=1C=1S=R

2
Xét hai tam giac dong dang AANI va AAMS ta co: AL _ AN = Al = AN.AS _ A5
AS  AM AM  2.AM
r r <. A Y4 N AS2 a2
Bén kinh mat cau ngoai tiép S.ABC 1a R = = =a
2.4M 5 @
2

Vay dién tich mat cau la: S, = Ar.R* =4na’.

Cho khdi chép S.ABCD c¢6 ABCD 1a hinh thang vuéng tai A va B véi
AD =2A4B =2BC =2a. Bict rang tam giac S4B deu va nam trong mat phang vuong goc vaoi
day. Cho G la trong tam tam gidc S4B . Tu do tinh ban kinh mat cau ngoai tiép tir dién
D.SGC.

2 3 2 5

A —. B. —. C. —. D. .

ENG) V2 V2 J3
Loi giai

ChonA
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O

K

Nhin xét: Ta thdy khong c6 mit phing ndo cua ti dién D.SGC nim trong mit phing
(ABCD) nén khong thé ding dugc cong thirc tinh nhanh dua trén cac truong hop dic biét.
Hudng lam: xét khéi chop D.SGA ; q ’

Lay J la trung diém S4, [ 1a trung diém AD. Ta nhan thay S.DGC va S.GAD chung mat
phang (SDG). (1)

GA> ﬁ

UG 3
Goi O latam mat cau ngoai tiép S.GAD

f AD?
Reop = (RGAS )2 +T =

:>0G:OD:0A:i

3

o] (i) -

Suy ra lang tru COI.BKA tao thanh m¢t lang try diing

1 2
= AK=0I=—;0C=BK =—
NE NE
= C e mit cau ngoai tiép S.GAD (2)
\ \ 2
Tir (1) va (2) suy ra R sp6ey = Rseap :E-

: AC . .2
Cau 19: Cho hinh thang 4BCD vuodng tai 4 va Dcd AB=AD =7= 1. Goi M 1la trung diém CH

véi DH 1 AC . Tim ban kinh mit ciu ngoai tiép khdi da dién S.BDM . Biét ring ASAD déu va
nam trong mat phang vuoéng goc voi day.
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Cau 20:

>

12 12 12 12
Loi giai

]

2

Ta co: Bsz/E;ch CD =i:>HM =MC:i;DH: DC.DA :i
AC 5 5 Ac 5

= DM =~/DH* + HM* :&;BM:@;

J5 5
Nhan thdy: BM* + MD* = BD* = ABMD vudng tai M .
Mat khac:
TS ETE o ABY 1 (4DY [7
BMD = BAD =90 = R, = Rygpy = Ry 4 :\/(TJ +RSAD2 :\/Z"‘(fJ = E

Cho khdi chdp S.ABCD c6 canh SD thay dbi va cac canh con lai déu bang « . Khi thé tich
khoi chop S.ABCD 16n nhat, hay tinh ban kinh mat cau ngoai tiép khoi chop S.BCD .

A.&. D.&.
4 6

Chon'B

bat SD =x.

Do AB=BC=CD=DA=a nén ABCD la hinh thoi = AC L BD.

Trang 150



Cau 21:

Goi I = AC NBD = I latrung diém ciia AC va BD.
Taco ABAC = ASAC nén SI = BI

= ST =BI =ID = ASBD vuodngtai S.

Do §S4=SC = SI 1L AC.

Mit khac BD 1L AC nén AC L (SBD).

1 1 1
S.ABCD VA sap T Vc SBD — 3 AI‘SSBD +§C]'SSBD = §AC‘SSBD .

=7
Tacd BI—EBD——\/SD2 +SB* = —\/x +a’

— AC =241 =2J AB* —=BI* =[3a* —x* .

1 1
Sy =—SB.SD =—ax
SBD 2 2

3

Vo =t - < R A
' 6 6

2 4

a6
-

A 3 c 2 2 2
Dau "=" xayrakhi x" =3a" —-x" < x =

e, e, X . a
Suy ra Vg -, ¢O gid tri 16n nhat khi x = -

a6 a6

Khi x=——thi CI = AI——

2 4
Do ASBD vuodng tai S nén / la tdm duong tron ngoai ti€p tam giac SBD.
Ma CI L (SBD) nén CI la tryc dudng tron ngoai tiép tam gide SBD.
Goi O 1a tam dudng tron ngoai tiép ACBD = OB=0D =0C =R.
CBCD.BD _CBCD.BD __aa__ a6

= R=
ASpep 4.1CI.BD “\/_ 3

Ma ACBD cantai C nén O e CI = OS =0B=0D
= 0S =0B=0D =0C = O latam mat cau ngoai tiep khoi chop S.BCD .

a\f

Suy ra ban kinh mat cau ngoai tiép khéi chép S.BCD 1a R =

Cho hinh chép S.ABCD c¢6 day ABCD la hinh chit nhat, AB =a, AD =2a tam gidc SAB
deu va nam trong mat phang vudng goc voi day. Goi M, N lan luot 1a trung diém cac canh

2
AD,DC. Goi S= ra m (m;n)zl; m,neN 1a dién tich khdi cdu ngoai tiép hinh chop
S.DMN . Khi d6, gia tri biéu thuc P=m+2n 1a
A. 40. B. 46. C. 50. D. 72.
Loi giai
ChonlA

Goi I 1a trung diém ctia MN . Suy ra I 1a tim duong tron ngoai tiép tam gidc DMN.
d 1a duong thang qua / va vudng goc voi mit ddy.

E 1a hinh chiéu cia / 1én 4B.

O 1a tAm mat cau ngoai tiép t&r dién S.DMN . K 1a hinh chiéu cua O 1én SH.
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bat Ol =x.

1 a\/g

2
Taco DI:EMN:T = OD* = ID* + OI* :51i6+x2

SK=SH—x:&—x;KO=HI; El= .
2 2 2

9> o’ _ 374*

AM +HN _3a

HI? =El*+HE*="—+" =
4 16 16

2 2 2
Suy ra SOzzSKerKOz:(a\/g—xJ ;374 _Ha —aB3x+x%.

2 16 16
Vi O 1a tAm mit cau ngoai tiép nén:
’ 2 11a+/3
SO=D0 < SO* =DO* =29 _, 3x+xz=51i6+x2 S x= f2\/_

s . 102
= ban kinh khoi cau ngoai ti€p hinh chép S.DMN 1la R=0D = av10 .

Vay dién tich khdi cau ngoai tiép hinh chop S.DMN 1a

347a* - {m =34

S=4rR* = = P=m+2n=40.

n=3
Cau 22: Cho khdi chép S.4BCD c6 day la hinh vuong, tam giac S4B déu va nam trong mit phang
vuong goc v6i day. Mat cau ngoai tiép khdi chop S.ABCD co dién tich 3367r(cm2). Goi

my21

d= ,(m;n) =1; m,n e N la khoang cach gilra hai duong théng SAva BD. Khi @6, gia tri
n
biéu thitc P =2m—3n la
A. 12, B. 6. C. 4. D. 3.
Loi giai
Chon'D
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Cau 23:

Goi M 1a trung diém ctia AB . Do tam gidc SAB déu va nam trong mit phang vudng goc véi
diay = SM L (ABCD).

Goi O = AC nBD = O 1a tim duong tron ngoai tiép hinh vuéng ABCD va OM L (S4B).

d 1a duong thang qua O va vudng goc véi (ABCD) = d 1a truc duong tron ngoai tiép hinh
vuong ABCD.

Goi G 1a trong tAm tam gidc SAB, A la dudng thing qua G va vudng goc véi (SAB)= A la
truc duong tron ngoai ti€::p tam giéq SAB.

Goi I =d N A = mat cau ngoai tiép khoi chop S.ABCD coétdmla / vaban kinh R =ST.

Ta c6, dién tich mit cau ngoai tiép khéi chop S.ABCD la 3367z(cm2)

= 47R* = 3367r(cm2) < R= 2ﬁ(cm).

Pt 4B=x (cm) :GIz%;SGz%.

Trong tam gidc vudng SGI vudng tai G nén SI* =SG* +GI> = AB=x=12 (cm).

Dung hinh binh hanh ADBE . Ta c6

d(S4,BD)=d(BD,(SAE)) =d(B,(SAE))=2d (M (SAE)).

Trong (ABCD) ké MK L AE, K € AE k¢ MH 1 SK,H € SK = MH =d (M ,(SAE)).
SM .MK

JSM? + MK

Ta c6 SM=%=6\/§, MK =

MH =

X

42 =332 = d(M,(SAE))= MH =——.

12421 {m=12
7 =

=P=2m-3n=3.

Vay khoang cach gitta S4 va BD la
n=

Cho hinh chép tam giac déu S.4BC c¢o I 1 tim mit cau ngoai tiép. Biét ban kinh mit cau

. . 5 . ‘
ngoai ti€p nay bang s lan khoang cach tr S dén (ABC ) Tinh ti s0 gilta canh bén va canh

day cta hinh chop.
NEEC B2, c. Y10, p. 8.
- 6 3 2 3

Loi giai
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Goi H latrong tdm tam giac ABC .
Vi S.ABC 1a chép tam gidc déunén SH L(A4BC) va I €SH .

3 . 3
Cho ABC la tam giac déu vdi canh bang a. Ta co: AH =§.
2

Goi D latrung diém coa SA4.Tacé ID LS4 va SI _S545D _ 54 .

SH  2SH
2
Theo dé bai SI:ESH <:>§SH _ 54 <:>§SH2 =S4’ <:>§(SA2 —AHZ) =S4’
6 6 2SH 3 3
o Zsar =2 4w @SA:\/E.AH: a30.
3 3 2 6
a30
S4 6 J30
Suyra —= =—.
a 6

Céu 24: Cho hinh chép S.ABC c6 cac canh bén bang nhau va ddy 1a tam gidc ABC vudng tai 4. Biét
BC =2a , mit cau tam ngoai tiép hinh chop. Tinh chiéu cao cua hinh chop khi dién tich mat
cau nho nhat.

a a 4
. = = . a. . —a.
A\/5 B\/5 C D. -
Loi gidi
Chon C
S

Goi H 1a trung diém cua BC . Khi d6 HA=HB=HC va SA=SB=SC .
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Cau 25:

Cau 26:

Suyra SH L (ABC), I € SH va ban kinh mit cau ngoai tiép hinh chop 1a R=SI .
Dién tich mit cau S,, =47R* . Nhu vdy S, nho nhitkhi R nho nhat.

2
Goi D 1a trung diém cua SB.Tacé ID L SB va R=SI = SB.SD = 5B )
SH 28H
2 2 2
RoSH +HB 1o @ |5,
2SH 2 SH

2

Suyra R, =a khi SH=—— < SH =a.
SH

Cho khéi chop S.ABC cé ddy 1a tam gisc ABC vuéng can, AB=BC=av2 va
SA4 =SB =SC . Biét goc giira canh bén SB va mit phing day (4BC) bing 30° . Tinh ban kinh
R clia mit cau ngoai tiép hinh chép S.4BC theo a .

243 43

A.R=T3a. B.R=4\/§a. C.R=T3a. D.R=2\Ba.

Loi giai
Chom'A

S

Goi O 1a trung diém cua AC .
. [0A=0B=0C
Taco
SA=S8B=SC
Goi M 1a trung diém cta SB, trong mp(SBO) dung duong trung truc d cua SB va cit truc
SO tai diém I = IS=IB=IA=1IC.
Vay mit cdu (S) tdm 7, ban kinh R = IS ngoai tiép hinh chop S.4BC .

a3 SO 23 .

Taco AC=2a=0OB=a va SO=0Bxtan30’ =—— SB=— - =
3 sin30 3
Mat khic: ASMI @ ASOB =S 5L _, oy _ SM.5B _W3
SO~ SB R

Cho khéi chép S.ABCD ¢ day la hinh thoi 4BCD tam O, SO 1(4BCD). Biét

= SO L(ABC). Tir dé ta suy ra SB.(4BC)| = (SB,0B) = SBO =30

BD=a3; ABC=60" va SBLSD. Goi E la diém trén canh SB sao cho EB=2ES . Tinh
dién tich xung quanh S cta mit cau ngoai tiép hinh chop E.ABC theo a.

A. Szlﬂaz. B. S =i7m2. C. S=37a’. D. Szzﬁaz.
3 - 3 4
Loi gidi
Chon'B
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Cau 27:

S
()

af a3

Ta c6: ASBD vuong can tai S = SB=—— va SO =

B

Ké EG//SO= EG L (4BCD) :>EG_§SO_ =

a\3

Vi AABC déuva G la trong tim AABC = GA=GB=GC = =
A w A A L1 a\/g YRR .
Vay mit cau (S) tdm G, bankinh R = EG = = ngoai tiép hinh chop E.ABC .

Tacé: S, = 4z R =i7ra2.
3
Cho hinh choép déu S.ABC ,canh bén S4=5, O 1a tAm mait cau ngoai tiép hinh chop. Biét dién
5 . . 625 . .
tich mat cau ngoai tiép hinh chép bang Tﬁ, khoang cach tir tim O dén mat phang (SBC )

bang:

75473 5 75473 c 75473 o 7571
= 584 ° T 580 T 586 T 580
Loi gidi

Chon A

S

Goi M 1a trung diém caa BC, I 1a trong tm tam giac ABC, do hinh chop S.4BC 1a hinh
chop déu nén SI L (ABC). Goi N 1a trung diém cua SA, k¢ NOLSI (OeSI) ta c6
OS =04=0B=0C nén O la tAm mit cau ngoai tiép hinh chop. Goi H 1a hinh chiéu cia O
1én SM .
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Cau 28:

. |BCLAM
Taco
BC L SI

nén OH L (SBC) hay khoang cach tir O dén mit phing (SBC) bang OH .

= BC L (SAM ) ma OH —(SAM ) suy ra OH L BC mjtkhéc OH 1 SM

Dién tich mit cau S =47R’> =47.80° theo dau bai dién tich mit ciu bﬁng

suy ra
4750 =62ﬂ®50=%5_
‘N 2
Taco ASNO @ ASIA = S0 =N v ra sy = SASN _S4 4
SA SI SO 280
Tam gidc SIA vudng tai I suyra Al = NSA? —SI? =3 , I trong tim tam gidc ABC nén ta c6
m=tar=3
272

73
Tam giac SIM vuéng tai I nén SM =~/SI° + IM* zg.

25 3
Tacs ASHO @ Asiv = O 250 o o _SOIM _ 83 _TNT3
ML SM SM 73 584
2

Cho hinh chép déu S.ABCD c¢6 AB=4.Goi O la tAm cua day va SO=4; hai diém M,N
1an luot 14 trung diém ciia S4, BC . Tinh thé tich khéi cAu ngoai tiép khoi da dién CDMN .
A. 8742 . B. 876 . C. 873 D. 87 .

Loi giai

Chon B

Goi J la trung diém DN . Suy ra J la tim dudng tron ngoai tiép tam giac DCN va
DJ = % =5.

; SO
Goi H latrung diém cua 40 = MH // SO, MH=7=2_

2 2
H-dj-af-Lav+ap-Lae-1ap Lap o o 4B AD
2 2 4 4 2 16

—5= HJ=+/5.

Goi I 1a tAm mit cAu ngoai tiép tir dién CDMN = 1J//SO, IC=ID=IN = IM .
Goi P 1a hinh chiéu ctia / 1én MH .
Gia st P thudc doan MH . Ta co:
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Cau 29:

IM? = ID* & IP*+ PM* = 1J* +JD* & JH* +(MH —1J)’ = 1J* +JD* .
= IJ=1= HP=1<MH (théa man). Khi d6: R=1ID=~/6 .
(Truong hop P khong thudc doan MH | 1am twong tu nhu trén ta thiy khong tim duoc diém P
thoa man).

. s 4 4
Vay thé tich khdi cAu cin tim 1a V = gﬂR3 = 57[6\/6 =876 .
Cho hinh chép S.4BC c6 day 1laAABC déu, dudng cao SHv6i H nam trong AABC va
BC =2SH , (SBC) tao vGi mit phang (ABC) mot goc 60°. Biét rang c6 mot diém O nam
trén duong cao SH sao cho d(O;AB) = d(O;AC) = d(O;(SBC)) =1. Tinh thé tich khdi ciu
ngoai tiép hinh chop da cho.

2
A 2567 g 1257 c. 5007 p. 3437
81 162 81 = 48

Loi giai
Chon D

S

A
C
E
B
(0]

Gia st E,F 1a chan duong vudng goc ha tr O xubng A4B,AC. Khi d6 ta co
HE 1 AB,HF 1 AC.Do OE =OF =1 nén HE = HF . Do d6 AH la phan giac cua goc BAC

Khi d6 AH N BC =D 14 trung diém ctia BC.
Do BC L AD= BC L (SAD).Ké OK L SD thi OK L(SBC).Dodé OK =1 va SDA=60°.
it AB=BC =CA=2a(a>0) thi SH = a, HD = a.cot 60° :%.
Do d6 AD=a\3=3HD nén H la tm tam giac déu ABC = S.ABC 1a hinh chép tam giac
déuva E,F 1atrung diém 4B, AC .

OK
sin30°

Mait khéc trong tam gidc SOK ¢6: SO = =2.Do ADEF déucé OH L (DFE) nén

OE=0F=0D=1=K=D.
2

Khi d6 ADSO vudng tai D vacoé DH L SO . Tudé DH* = HS.HO @%za@—a)

.<:>a=§.:>AB=3,SH=§.
2 2
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Cau 30:

2
Goi R 14 ban kinh mit ciu ngoai tiép hinh chop S.4BC thi R= 3 = Z

28SH 4

3

Vm/(;:i”-[zj =ﬁ7z.
3 \4 48

Cho hinh chép S.4BC c6 4B =2a,BC =a, SBA = 90°, ABC = SCB = 60° . Biét rang khoang

cach tir 4 dén mat phing (SBC) bang #Véi diém C va hinh chiéu cia diém A 1én mit

phang (SBC) cung phia véi duong thing SB . Khi d6, ban kinh mét cau ngoai tiép S.4BC 1a

2 2 2 2
A 11za B. 117a C. 437a D. Tra
2 4 12 2
Loi giai
Chon'A

Dau tién ta dit SC = x va chuan héacho a=1=> 4B =2,BC =1

Dung dinh 1i Cosin, suy ra d6 dai AC = JAB® + BC? —2AB.BC.cos60° =+/3 . Suy ra tam giac
AABC vuéng tai C vi AB*> = AC* + BC’

Ta lai c6: SB=1SC?+CB* ~2.SC.CB.cos SCB =/x* —x +1

2.6

Goi H la hinh chiéu ciia 4 1én mit phang (SBC). Suyra AH L BC va AH ==

Lai c6: BC L AC= BC L (AHC)= BC L CH

Tir d6 ta suy ra SCH =150° = SH =+/SC? + CH? —=2SC.CH.cos150" = ,|x* +x+%

Do tam giac ASHA vuong tai H va ASABvudng tai B, nén suy ra ta co:

NA

SA* =SH” + AH? = AB* + SB* C{TJ +x2+x+§=22+x2—x+1<:>x=1
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Cau 31:

Ta nhan thiy SC = BC =1 va SCB = 60" nén suy ra ASCB déu = R(SCB) = %

HE =\ HC? + CE* =2HC.CE.cos120° =1.
Ké IK L AH vadat HK =El =y.Tacéd: I4> =IC* < IK* +KA> = IE* + EC*

2
<:>HE2+(AH—y)2:y2+l<:>1+ &—y :y2+l<:>y=HK=ﬂ
3 3 3 12
Suy raR, . =IA= \/EHZ +(AH - HK)' = i = 8., =47 (Rs )’ U7 vay
‘ 202 ‘ 2
_lzd’
cau 2

Cho hinh chép §.4BC c6 didy ABC la tam giac vudng cén tai dinh B. Biét AB=BC = a3 ,
SAB =SCB =90° va khoang céch tir 4 dén mit phing (SBC) bing a+/2 . Tinh dién tich mat

cau ngoai tiép hinh chop S.4BC .
A. 127a°. B. l67a’. C. 87a’. D. 27a’.
Loi giai

Chon A

YB
Ta c6 SAB = SCB =90° hay A, C nhin SB dudi mdt goc vudng.
Suyra S, A, B, C cung ndi tiép mit cau duong kinh SB.
Goi D 1a hinh chiéu cta S trén (ABCD).
. | AB LS4 . |BCLSC
Taco = AB 1 AD va = BCLCD.

D BC 1. SD
Tam gidc ABC vudng can tai B suy ra ABCD la hinh vuong.
Trong ASCH ,ké DH 1 SC (H e SC).

Tacé BC L SD va BC L SC nén BC L DH . Suyra DH 1 (SBC) hay d(D,(SBC))=DH.
Taco AD //(SBC) suyra d(4,(SBC))=d(D,(SBC))=DH =a2.

L S
DH* DC* SD?
SB =+SC* + BC* =94 +3a* =2a+/3 .

= SD=a6; SC=\SD* + CD? =6a* +3a* =3a;

5 . SB
Khi d6 ban kinh mdt cau ngoai ti€p hinh chép S.4ABC la: R= B =a3.

Viy dién tich mat ciu béng S=4zR* =127a".
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Ciau 32: Cho hinh chop S.ABC c6 day la tam giac vudng tai A, AB=a, AC =2a. Mat bén (SAB),

5 ‘ ) . 8 2
(SCA4) lan luot 1a cac tam giac vudng tai B, C. Biet thé tich khoi chop S.4BC bang §a3 :
Bén kinh mit cu ngoai tiép hinh chop S.4BC?

A. R=a\2. B.R=a. g.R=37"‘. D.R=%.
Loi giai
Chon'C
S
A
H

Goi H la hinh chiéu cia S trén mit phing (4BC)thi SH 1a dudng cao cta hinh chép.
Mit khac thé tich khbi chop S.4ABC bang %f nén ta co %%AB.SH =§a3 & SH =2a.
D@ thiy nam diém 4, B, H, C, S cung thudc mit cau ngoai tiép hinh chop S.4BC.

Mit khac 4, B, H, C cung thuoc mot mit phang nén tr gidc 4BHC ndi tiép dudng tron.

— — BC 5
Ma BAC =90° = BHC =90° :>HM=T=§:SM= HM? + SH* =

av21
5

Ap dung cong thirc duong trung tuyén ta cé:

2 2 2 2 2 2 2
SM2=SB +SC°  BC :SB +SC =SM2+BC _13a W)
2 4 2 4 2
2 2 2 2 2
R ocp CAHSC S g A HSCT gy
2 4 2
2 2 2 2 2
R =pr =24 ;SB —Sf R =8 g3
2 2 2 2 2 2 2 2 2
Tir (1), (2). (3) a c6 AR @ +SB Jr4a +SC :5i+SB +SC :5a Jr13(1 — 04’
2 2 2 2 2 2
:R=3—a.
2
Ciau 33: Cho hinh chép S.4BC cé day la tam gidc 4ABC vuong tai C, AB =2a, la\C’:SOO, SCz%.

Goi M la trung diém AB, hinh chiéu ciia S 1én mit phang (4BC) tring véi trong tam ciia
ABCM . Khi d6 mit cau ngoai tiép S.4BC c6 ban kinh 13
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Cau 34:

C.R=

a\35 a\37 a\39 a43
. : . - .

Loi giai

RS AN R
/ ] \
// | : \
g 2 ! ! \
/"// ul | : \'\.
Pz My |
A K=" o b s »B
\\ 4';\"\[[
\\ w
‘ J I
\
N
%
C

Tam giac ABC vudng tai C,AB=2a, BAC =30° nén ABCM 13 tam gidc déu canh bang a

DCHZMZ&:SH:WZJ(&)C(&I:a

372 3 B 3

Goi d la dudng thing qua M va vudng goc véi (ABC) suy ra tim O cua mat cau ngoai tiép

khdi chop S.ABC thude d va théa man O4° = OS? =04 =08
& (OM + MA)" =(0M + MH +HS)

< OM +20M.MA+MA =OM +MH +HS +20M.MH +20M.HS + 2MH HS

—_—— I, a 3 3 aY 2 a37
<:>2OM.HS:—§a ©0M=€<:>OA=\/0M +AM* & 04 = s +a” ©04= 5

a~'37

6 - N ?
Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong tam O’ canh bang a . Puong thiang
SA=a~2 va SAL(ABCD). Goi M la trung diém SC, mit phing («) qua AM song song
v6i BD cat SB, SD lan luot tai E,F . Tinh dién tich mat cau ngoai tiép khdi chop S.AEMF.
A. 2ra’. B. 4r7a’. C. na’. D. 87za’.
Loi giai

Vay R=

Chon A
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Cau 35:

= EF// BD.

(a)//BD
Ta co
(SBD)N(a)=FE
Tam giac SAC tacd SA=AC = a2 va M 1a trung diém SC nén AM 1 SC = ASMA vudng
tai M.
Goi O 1a trung diém cua S4, suy ra OM =04 =0S (1).
Goi I 1a giao diém ciia AM va SO
Suy ra / la trong tdm tam giac SAC.
SE_S 2 sp=25p= SF.SD=25D? =3(SA2 +AD*)=2a’ = SF. SD =S4,
SD SO 3 3 3 3
Tam gidc SAD vudng tai A c6 SF. SD=SA>nén AF la duong cao cuia tam giac
= AF 1 SD = ASFAvuong tai F = OF =08 =04 (2).

Tuogng tu co
S—Ezizg:SEzgSB:SE.SngSBZ =2(SA2 +AB2)=2a2 = SE. SB=SA4".
SB SO 3 3 3 3

Tam gidc SAB vudng tai A c6 SE. SB = SA*> nén AE la dudng cao clia tam gidc
= AE | SB=>ASEA vudng tai E = OE =04 =0S (3).
Tir (1),(2),(3) suyra OE =04 =0S = OF =OM

\ . . A 2
Vay, mat cau ngoai tiép khoi chop S.AEMF c6tam O, ban kinh R = S? = a\2/7'
J2)
Dién tich mit cau ngoai tiép khdi chép S.AEMF 1a S =4zR* = 47{612 j =2ra’.

Trong mit phang (a) cho hai tia Ox,0y, goc xOy=60". Trén tia Ozvudng goc voéi mit
phing (a)tai O, lay diém S sao cho SO =a.Goi M,Nla cac diém lan lugt di dong trén hai
tia Ox,0y sao cho OM +ON =a(a>0va M,N khic O). Goi H,K lan lugt 1a hinh chiéu
cua O trén hai canh SM,SN . Khi M, N di dong trén hai tia Ox, Oy mit cau ngoai tiép da dién
MNHOK c6 dién tich nhé nhat bang bao nhiéu?

2 2

dra . B. 7a’. C.2ra". D. ra
3 3
Loi giai

A.

Chon'D
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Cau 36:

Ta goi: OI la dudng kinh ctia dudng tron ngoai tiép ciia tam gidac OMN
Khi d6, ta c6: IML OM tai M va INLON tai N (goc ndi tiép chan nira dudng tron)
= OM1 = ONI =90° (1)

SOL MI IM1 (SOM AT — SNT = 00°
a { ;(SO 1 (OMN)) nén suy ra ( ) _, | SMI = SNT =90
SO L NI INL (SON) OH1 MI,OK1 NI
. ..., |oHLSM OHL(SMI) — _— .
Ma mat khac: n y = OHI =OKI =90° (2)
OK1 SN OK L (SN])
Tu (1) va (2), véi 4 diém M,H,K,N cung nhin doan thfmg OI dudi goc vudng, suy ra
R (MNOHK) ™ N
Nhu vay suy ra mat cu ngoai tiép da dién MNHOK c6 dién tich nhé nhat khi O nhé nhét
, MN MN MN
Taco: 2R = =

AOMN ™

——— = =R =—
sin MON sin60" "3
MN=JOM *+ ON *~2.0M ON cos60’

2 2 2
= MN’=(OM +ON)’ ~OM.ON > a* —(Mj :az—[“j 3a

"R

AOMN Y MNOHK B \/—

= MN _,

Suy ra mit cau ngoai tlep da dién MNHOK c6 dién tich nho nhat bang

2
7m
S .
min (2\/_j

Cho hinh chop tir gide S.4BCD c¢6 day ABCD la hinh chit nhat, SA L(A4BCD) va
SA=a,AB=2a, gbc gitta (SBD)va (ABCD)bédng 30°. Goi I,H,K lan luot 1a hinh chiéu
cia A trén SB,SC,SD. Ban kinh mait cau di qua cac diém A4,B,C,D,I1,H,K la

1
A. R=2a. B'R:Ea' C.R=a. D. R=4a.

Loi giai
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Cau 37:

ChonA

BC 1 4B
Ta c6 = BC L (SAB)= BC L AI (1)
BC 1 84

Al 1. SB
{AI 1 BC
Chirng minh tuong tu tacé6 4K L CK (3)

Ma theo gia thiét ta c6 ADC = AHC = ABC = 90" (4)

Tu (1), (2), (3), (4) suy ra cac diém B,D, [, H,K cung nhin AC dudi mgt goc vudng.
Vay cac diém A4,B,C,D,I,H,K nam trén mit cau duong kinh AC.

T Aké AM L BD, suy ra goc giita (SBD)va (ABCD)1a goc SMA =30".

\

Ma = AI L (SCB)= AI LCI (2)

SA
Suyra AM = =a\/§ .
Y tan 30"

1 1 1 1 1 1
- + &S—=— = AD=2a3 .
AM?* AB* AD? 3a° 4a® AD?

Suyra AC=BD =~ AB* + AD* =4a.
Viy ban kinh mat cau di qua cac diém 4,B,C,D,I,H,K 1a: R= %AC =2a.

Laico

Cho hinh chop S.ABC, c6 SA vudng goc voi day, AB=3,AC = 2,B/1TC =60°. Goi M,N lan
luot 14 hinh chiéu cia 4 1én SB,SC. Tinh ban kinh R cta mit cau ngoai tiép hinh chép
A.BCNM .

V21 4

A. R="" B.R=—. C.R=1. D. R=42.

A 3 NG

ChonA
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Cau 38:

+ K¢ duong kinh 4K ctia duong tron ngoai tiép A4BC .

BK 1 4B
+ = BK L(SAB) = BK 1 AM .
BK 1S4

AM 1 SB
{AM 1 BK
+ Chl’rng’minh tuong tutaco AN L NK .
+) Ta thay M, N, B,C cung nhin doan AK dudi mot vuong. Vay 4K la duong kinh ctiia mat
cau ngoai ti‘é'p hinh choép 4A.BCNM . Do d6 bén’ kinh R clia mdt cau ngoai tiép hinh chop
A.BCNM bang ban kinh ctia duong tron ngoai tiép AABC.
Ap dung dinh 1y Césin trong AABC: BC® = AB® + AC* —=2AB.AC.cosBAC = BC =+7.

, BC BC 21
Ap dung dinh ly Sin trong AABC:——=2R = R=——= £
sin A4 2.sin4 3
Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vuong canh 2+/2, canh bén 54 vuong goc voi
mit phing ddy (4BCD). Mit phang (o) di qua A va vudng géc voi SC cit cdc canh

SB,SC,SD lan luot tai cac diém M, N, P. Tinh thé tich ¥ cua khdi cAu ngoai tiép S.MNP biét

6
NER
AV =37 B.V =% cv=2% p. V=27
3 2 3
Loi gidi

= AM 1 (SBK)= AM 1L MK .

khoang cach tir A4 dén mat phang (SBD) bang

Chon'C
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Cau 39:

SC L (a)= SC L AN = SNA=90° (1).
. [4BLBC
Laico
e
AM 1 BC
u
AM 1L SC (SC L(a))

= BC 1L (SAB)= BC L AM .

= AM 1 (SBC)=> AM 1 SB=>SMA=90° (2).

Tuong tu SPA =90° (3).

T (1), (2), (3) suy ra mt cau ngoai tiép t dién S.MNP c6 dudng kinh 1a S4 = Ban kinh

la R =&.

2

= BD 1 (S40) = (SBD) L(S40).

BD 1 84
(SBD) L (S40)
(SBD)(S40) = SO
AH 1 SO
AH < (S540)

1 _ 1 N 1

AH?*  A0*  SA4

. 4 (3) oz
Vay V(S) =§.n.(5j :7.
Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh, S4 vudng goc v6i mit phang day.
Cho mit phang (a) qua diém A4, vuong goc voi SC va cit cac canh SB,SC,SD lan luot tai
M,N,P.Goi R,R, lan luot 1a ban kinh hai khdi ciu ngoai tiép hai khéi da di¢n SAMNP va
ABCDMNP , biét R ++/2R, =3 . Gi4 trj 16n nhét cua thé tich khdi chop S.4BCD bing

12-442 2
. —\/_. C. 32 D. 8/2.

3 3
Loi giai

) {BD 140
Ta co

= AH 1 (SBD)=>d(4;(SBD))= AH =

6
V13

:>SA=3.:>R=%.

A B.

w | oo
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bat 4B = x.
Taco (a)L SC= cac diém M,N,P,B,D cung nhin doan AC dudi mot goc vudng

3 C ALk . . . 1 2
Do d6 ban kinh mat cau ngoai ticp tiép khoi da dicn ABCDMNP bang R, = > AC = %
Mt khac cac diém M, N, P cung nhin doan S4 dudi mot goc vudng S4 = ban kinh mat cau

ngoai tiep tiep khoi da dién SAMNP bang R, = ESA.

R +~2R, =3<:>%SA+x=3:SA=6—2x

1 1
Voo =5 SAS o =52(6-2x)

Xét ham s6 f(x)z%.xz.(6—2x), 0<x<3

f'(x)z%(12x—6x2):0<:>{x

X =
Bang bién thién
x 0 2 3
7 > B =
7(x) :

ey £ 8
Vay gia tri l16n nhat cua Vs o) = 3

Cau 40: Cho lang try dimg ABC.A'B'C' c6 chiéu cao bang 4, ddy ABC la tam giac can tai 4 véi
AB = AC =2; BAC =120°. Tinh thé tich mat cAu ngoai tip ling tru ABC.A'B'C’

A8 B. 327 C. @n. D. 32”‘/5.
3 =3 3
Loi giai
Chon C
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Cau 41:

Cl

AI

|
N
A
7
/7
/ |
I

—

B

Goi M, M’ 1an luot 13 trung diém caa BC va B'C’. Goi 1,1’ 1an luot 1a tim dudng tron ngoai
tiép tam giac ABC va tam giac A'B'C’. Khi d6, II' 1a tryc dudng tron ngoai tiép cac tam giac
ABC vatam gidc A'B'C’, suy ra tim mat cau 1a trung diém O cua II'.

Tacé BM = AB.sin60° =3 = BC =243

BC 23 — N 2. 0I=2=04=AOI* +I4> =2 /2.

=2JA= 4=
sin BAC 2.sin120°

‘ : L 4 4
Ban kinh mit cAu R = OA4 = 2/2 . Thé tich khéi cau 1a V = Emw (2f ) 6 ‘F

Cho khdi lang tru déu ABC.A'B'C' c¢6 canh day bang a. Khoéng cach tir diém A dén mat
phang (AB’C ') ban T\f Tinh dién tich S ctia mit cau ngoai tiép hinh ling tru da cho.
2 2
A. 167a ‘ B. 1za’ C. 177a D. 374",
3 3 3
Loi giai
Chom A

A'l L B'C'
Al 1L B'C’
Goi A'H 1a dwong cao ciia Ad'Al = A'H 1 Al = A'H 1 (AB'C")

Goi I 1a trung diém cua B'C' = { = B'C' L (44'C")
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Cau 42:

Ciu 43:

_2a\/§
NT

&_251\/3

Yy ALAH 2 " J19 iy

_\/Aflz_Aer a\/§2 2a\/§2_
)
Goi O, O' lan lugt 1a trong tam ctia AABC va AA'B'C' = OO’ 1a tryc cua hai tam giac ABC,
A'B'C’. Goi Elatrung diém cia OO’ = EA=EB=EC = EA' = EB' = EC'
Suy ra E 1a tim mit cau ngoai tiép ling tru. Ta c6, ban kinh R = [4 =+/OI* + 04*
2 a\/§ a\/g .
— va

Vi tam gidc ABC déu c6 canh bing « nén co 0A=§.T= 3

= A'H la khoang cach tir A'téi (AB'C') = A'H

Xét AA'Al vuong tai A' c6 A'H 1a dudng cao

1 1 1
= ' 2_
A'H

= +
A4 AT

OlzlAA':a
2

167a*

=R = S=47R* =

_ 2a\/§
3

Cho hinh hop chit nhat ABCD.A'B'C'D' c6 AB=a, AD=a~J3 va AC'A'=45°. Thé tich ciia
khdi cau ngoai tiép hinh hop chir nhat d6 bang

Ara’~N?2 dra’ 8ma’~?2 l67a’~2
A ZENS B. . C. : D, —2 N2
3 3 3 3
Loi giai

A aﬁ D
|\\ L7
AN /
a \ ’
B %
\ e
| \\ P
B~— < —(C
\P\ ///
IS \\\I///:/
| AR~
| Paed \ S~
//// \ \\\
A'l//,‘/ \A \\\\ ,
e B AN ‘,,”’ D
, // \\\ N
S, N _--x
i /’\/\/\ C\>\
//// /’/” \\4\ N
77 - ~ \
B’ z--" R

C 4
Goi I 1a giao diém cta AC" va A'C khi @6 I 1a trung diém cua AC' va I la tam khéi cau
ngoai tiép hinh hop chit nhat ABCD.A'B'C'D" .

A! ’
Tacod: A'C'=+a*+3a*> =2a = AC'= 1
cos

—2a\/§:>R=§=a\/§.

50
. s 3 3
Vay thé tich khéi cAu 1a: ¥ =§7Z'R3 =g7r(a\/§) - 8”“3‘/5 .
Cho hinh lang try tam gidc déu ABC.A'B'C’. Goi O' la trong tdm tam giac A'B'C’, (N) la

hinh nén ngoai tiép hinh chép O".4BC. Géc giita duong sinh cua (N) va mat day 1a o véi

tana =2, khoang cach gitra hai duong thing 4'B va C'C bang 3a . Tinh thé tich khéi cu
ngoai tiép hinh lang try 4BC.4A'B'C’.
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Cau 44:

64 256 256 s 642 .

Goi M latrung diém AB va O la trong tAm tam giac ABC .

Goi I la trung diém OO’ = I la tim mit cau ngoai tiép ling tru tam gidc déu ABC.A'B'C’.

Taco: CC'// AA' = CC'//(ABB'A’)= d (CC',A'B)=d(CC',(ABB'A'))=d (C,(ABB'A")).
N {CM 1 4B

,=CM L (ABB'A') = d(C,(ABB'A’))=CM =3a.
CM 1 A4

Mit khéc, hinh non (N) c6 mot duong sinh O'C.

Vi 00" 1 (4BC) nén (0'C,(4BC))=(0'C,0C) = 0'CO = a
Xét tam gidc vudng O'OC co:tana = o0 = 00 =2 00'=20C = 2.2CM =4a
ocC ocC 3

=0l =2a.
Xét tam giac vudng I0C c6: IC =~OC* +0I’* = 2\/§a.

. o . 3 64
Vay thé tich khoi cau ngoai ti€p hinh lang tru la: V' =— (2\/_ ) 6 ;/_ a.
Cho hinh hdp chit nhat 4BCD.A'B'C'D' c¢6 ddy ABCD la hinh vuong canh avJ2. Goi O’ 1
tAm cta ddy A4'B'C'D'. Biét khoang cach giita hai duong thing 4B va O'D bang a. Khi do,
mdt cau ngoai tiep hinh hop 4BCD.A'B'C'D’ c6 dién tich bang
Tra’

& — B. Tza’. C. ma’. D. 27a’.

Loi giai
ChonA
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Cau 45:
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Theo gia thiét 4BCD.A'B'C'D' 14 hinh hop chit nhat nén tdm / cia mat cau ngoai tiép hinh
hop la trung diém cta BD'.
Goi O latdm cia ABCD = O'O 1L (4BCD).

Vi 4B//CD = AB//(O'CD) = d(4B,0'D)=d(AB,(0'CD))=d(4,(0'CD)).
Vi O la trung diém ciia AC nén c6 d(O,(O'CD))z%d(A,(O'CD))=%d(AB,O’D):

1 aﬁ

Ké OM 1 CD = M latrung diém cta CD :>OM=§BC= .

a
>

2
Ké OHJ_O’M:>OHJ_(O’CD):>OH=d(0,(O’CD))=%.
1
Tam giac O'OM vudng tai O = > = 12— ! 2:%30’0:‘1\5-
0'0° OH° OM- a 2
Tam gidc BDD' vudng tai D ¢6 DD'=0'0 = a22 ,
BD =2a = BD' =+ BD*-DD" =¥ :>IB=%BD’=¥,

2
Viy dién tich mat cau ngoai tiép hinh hop ABCD.A'B'C'D' 1a S =4rIB* = 7&.

Cho hinh lang tru ding ABC.A'B'C' c6 ddy ABC 1a hinh tam gidc vudng tai B, canh
BC =a,BAC =30°, dudng thing A'B tao véi mit phing (ACC'4") mot goc a thoa méan

13 . ; o .
cosa :T' Goi E,F lan lugt 1a hinh chiéu vudng géc cua 4 trén A'B va A'C. Tinh ti s0

thé tich ciia khdi cau ngoai tiép ling tru ABC.4A'B'C’ va thé tich khdi cdu ngoai tiép da dién
ABCEF .

A S5 B3 c 55 .8
25 8 8 5
Loi giai
Chon C
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Tu B ké BH L AC. Vi ABC.A'B'C' 1a lang try dimg nén BH L (ACC'A") = BA'H 1a goc

V3

gitta A'B va mat phang (ACC'4") = BA'H =a . C6 cosa =§:> singr=—-.

B
Tacod AC =— ¢ =2a va AB=~AC*-BC* =a\3.

sin30°
BH.AC = AB.BC = i - ABBC _ a3
AC 2
o o ) . BH
Trong tam giac vuong A'BH ¢c6 A'B=——-=2a
sinx

Trong tam giac vuong A'AB c¢6 AA=+\A'B*—AB* =a.
Goi M, N lan luot 1a trung diém cua AC, A'C"' = M, N lan lugt 1a tim dudng tron ngoai tiép
hai ddy ABC va A'B'C'. Theo gia thiét ABC.A'B'C’ 14 lang tru ding nén tAm mit cau ngoai
tiép lang tru 1a trung diém O cua doan thang MN .
ACC'A’' la.= hinh cht nhat nén 0 la  trung diém  cua AC'
= 0C :%A’C =%\/AA'2 +AC? =%
’ < A A . ’ a\/g s A = 37 all

Do d6 mat cau tdim O ban kinh R, = - ngoai tiép lang tru 4ABC.A'B'C’.
5ra’5

6
Taco AA' L (ABC)= AA' L BC vatam gidc ABC vudngtai B nén 4B L BC
= BC J.(A'AB): BC 1 AE.

Talaic6 AE L A'B= AE 1 (A'BC)= AE L EC .
Do d6 ta ¢6 ABC = AEC = AFC =90° = ba diém B,E,F déu nim trén mat ciu duong kinh

\ s . 4
Theé tich khoi cau ngoai tiép lang tru ABC.A'B'C' 1a V|, = E”RIS = (dvtt).

5 1 .
AC . Suy ra mat cau tdm M ban kinh R, = MA = EAC = a ngoai ti€p hinh da dién ABCDEF .

4ra’

Thé tich khéi cau ngoai tiép da dién 4BCDEF 1a V, = gﬂR; = (dvtt).
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£y T U V, 545
Ti s0 thé tich cua hai khoi cau 1a k=-—2 = i )
4 8

% Dang 8 : Mit ciu ndi tiép khoi chop, khoi ling tru
Cho tr dién OABC ¢6 OA=a, OB=5b, OC =c va d6i mot vudng goc voi nhau. Goi 7 1a ban

ARy S TR SN I NI T £
kinh mat cau ti€p xuc véi ca bon mat cua t dién. Gia sit a > b, a >c. Gia tri nho nhat ctia —

B

la (véi myn,p €Z).

A 3443 B.#. C.3\3. D.3+2*/§.

Chom'A

1 1 1 bc
Ké duong cao AH cia tam giac ABC nén = + = OH = ——.
OH* OB* 0OC’ NI
212 2 2 2 2
Tam gidc AOH vuong tai O c6 AH* = 04> + OH> = AH = Jab' +bc +ca’

\/b2 +c
Tam gidc OBC vudng tai O nén BC =~/b” +¢’

Do dé S, = %AH.BC =a*b + b + P .

Vay dién tich toan phan cta hinh chép 0.4BC la:

S, = Sous +Sone +Socs +Sape = %(ab+bc+ca +a?b? + b2 + )

D@ thay thé tich khéi chép 0.ABC 1a V = éabc = %S[ .

ip

»

Suy ra labc =1S e
6 3

L a_ 25, ab+be+ca+~Nah® +bc +a’
r bc bc

2 2
=3+1+%+‘/a—2+1+2—2 >1+1+1+/1+1+1=3+4/3.
C c

Trang 174




Dau "=" xay ra khi va chi khi a =b=c. Vay min(gj=3+\/§
r

Cho hinh 13p phuong ABCD.A'B'C'D' cb thé tich bang 1. Goi M,N,P,Q,R,S lan luot la
trung diém cua cac canh A'B’, A'D',DD',CD,BC, BB’ . Dién tich mat cau néi tiép khdi chop
A.MNPQORS gan véi gia tri nao nhat sau day?

A. 0,32. B. 0,13. C. 1,26. D. 0,64.

Loi giai

Chon C

Goi O 1a tam cua hinh 13p phuong.
\ . 2 5
Ta c6 MNPQRS 1a hinh luc giac déu canh bang % va O latam cua luc giac déu do;

J5

dong thoi AM:AN:AP:AQ:AR:ASZT.
Suy ra AMNPQORS 13 khéi chop luc gidc déu = 40 L (MNPQRS).

X 2 . \
Ta c6 luc giac MNPQORS 1a moét luc giac déu canh - Tuy nhién ban chat cta luc giac déu

MNPQRS 13 6 tam giac déu bang nhau chap vao nhau nén dién tich cua luc gidac MNPQORS la

(ﬁf NE

o _el2 33
MNPORS . 4 4
AC' 3
Mait khac 4AO=——= £nén tasuyra V = l'AO'SMNPQRS = i
2 2 3 8
3
SAANP =1- 2‘SAANA’ _SAD’NP = g

Do sau mit bén 1a cac tam giac déu co dién tich bang nhau nén ta suy ra
9+343

Stp =6.5, 0+ SMNPQRS = 4

Téi déy ta ap dung cong thirc ban kinh 7 ciia mit cau ndi tiép khdi chop lar =—="—.

2
Suy ra dién tich mit cau ni tiép khdi chép AMNPORS bang 4zr* = 47{3 ‘4\5] ~1.26.
Cho hinh hop ABCDA'B'C'D' c6 day 1a hinh binh hanh, 4B =a,
AD =2a, BAD =60°. Goi E,F lan luot 1a trung diém cia BC va AD . Biétring CD' L AE
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a3

AA' L DE va d (C 'D; AA' ) 5 . Khi d6, ban kinh mit cau noi tiép ti dién D'.BCD bang

A L B 4 C 4 D 4
T 431242410 = 44234410 " BH4+24100  B+2+4/10

Loi giai

Chon|B

Taco: CD' L AE ,laico AE//CF nén CD' 1 CF .
Ta c6 tiép: A4’ L DE ,laicd AA'//DD' nén DE 1 DD’ .

Taco EC = %BC =a=CD nén CDFE 1a hinh thoi.

Goi H 1a hinh chiéu cia D' trén mp(ABCD), O la giao diém cia CF va DE . Khi d6 ta
chimg minh dwoc OD L (D'DH) va OC L(D'CH) nén OD L DH; OC L CH . Vdy CODH

1a hinh chit nhat. Tam giac CDE 1a tam giac déu canh a nén OC = i ;0D = 5
Tacoé AA'//(CDD'C') = d(AA;C'D)=d(4;(CDD')) = 2d(F;(CDD )) (Vi F latrung
diém ciia AD) = 4d(0;(CDD')) (Vi O 1a trung diém ctia FC) =4d(H;(CDD)

a3 HCHD a3

= d( (CDD )) 2 . Goi K lahinh chiéu ctia H trén CD thi HK =

cD 4
d(H;(CDD')).HK
= D'H = Gl )) =2
\/HK2 ,(cDD")Y’ 4

1 L, T aZ\/g 1 , 1 a aZ 3 a3\/§
Secp :EBC.CD.smBCD: 5 = ZEDH_SBCD =37 2 "
D'C = DIH2+HC2 _ a;/g, D'D = D/H2+DH2 _ a\/B
DCH =60° = BCH =120° = BH =~/BC* + CH* ~2BC.BH .cos120° = a\? .

= BD'=D'H*+BH* =

a\/85
YR

+ AD* —2AB.AD.cos60° = a/3 .
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a’ a*30

1
Seop z\/p.(p—a).(p—b).(p—c) :Za2~ Tuong tu, Syepy :7; Spop = 3

Goi J 1a tim mait cau ndi tiép ter dién D'BCD, r 1a ban kinh mit cau noi tiép to dién tuong

1 1 1
tmg. Khi d6 Vypep, =Vipse +Vipsp Vipep T Vipep = 3 —ISppe+= 3 rSpup +§r'SD’CD +§r'SBCD‘
Ve _

Viy suy ra ban kinh mat cau néi tiép tir dién D'BCD 1a r =

a
S, 44234410
Cho hinh chép tam gidc S.4BC c6 day la AABC déu canh biang 6

Biét rang khodng cach tir diém B dén mit phang (SAC) bang 3, khodng c4ch giita hai
duong thing SB va AC bang 2 . Khi dy, ban kinh mit cau ngoai tiép cua tr dién S.4BC

c6 gi tri nam trong khoang nao sau day, biét raing SO = V21 véi 0 1a trong tam cua tam giac
AABC
A. (7:8) B. (2;3) C. (5;6) D. (4;5)

Loi giai

Chon'D

Pau tién, ta dung hinh binh hanh ABDC , khi d6 d (B;(SAC))=d (BD;(SAC))=3

Ta cling co: d(SB; AC) = d(AC;(SBD)) =2

Goi H la hinh chiéu cia S 1én mit phing (4BDC), ké HM L AC tai M , HN L BD tai N
= D¢ dang chimg minh AC L (SMN) va BD L (SMN) v6i SH < (SMN )

AB\3

Tir d6 ta suy ra d (AC; BD) = MN === =33 (%)

4 _[MELSN |ME L(SBD)
Tiép theo, ta ké:

d(AC;(SBD))=d(M;(SBD))=ME =2
NFLSM NFJ_(SAC):>( (58D))=d (M:(55D))

Cung véi d(BD-(SAc)) =d(N;(S4C))= NF =3. Goi d(S;(ABC))=h, khi d6 ta co:
sinSMN =~ \/— cot SMN =+/2 HM = SH cot SMN = h/2

— ME_2 SN \/_j SN h\/_
SinSNM = 2= _ % cot SNM = HN = SH cot SNM =

MN 33
h\/_ 63

Ma MN = HM + HN = /2 + =33 (* h=—2" =
a 3 (*) nén suy ra 2\/§+\/2_3

Goi I 1a tAm mit cau ngoai tiép tir dle;n S.ABC, dung truc (A) qua O vudng goc voi (ABC )
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Caus:

Goi K 1a hinh chiéu vuéng goc ciia S 1én truc (A). Suyra SH=O0K = h

Pau tién, d& dang suy ra 10 =~/I4* — 04> =\|R* —(R,,.)’ =~YR*~12véi R la ban kinh mat

cau ngoai tiép S.ABC. Tiép theo ta nhan thiy, do bai toan khong phu thudc vao viéc hinh
chiéu A nim ngoai hay trong dudng tron (C) nén ta cé:

SK* = SO* —OK* = IS* (10~ OK )’ @(\/E)2 — i =R —(\/R2 -12 —h)z

Giai phuong trinh trén ta thu duge (CASIO): R = z /223 21865 ~4.785(4;5)

(VDC&HSG mirc d§ 3) Cho mét vat thé dung day nudc hinh lap phuong khéng co nap. Khi
tha mot khoi cau kim loai dong chat thi thay khéi cau tiép xtic v4i tat ca cac mat cia hinh lap
phuong d6. Tinh thé tich cua khdi cau, biét rang thé tich nudc con lai trong hinh 1ap phuong 14
10. Gia str cac mat cua hinh 1ap phuwong c6 d day khong dang ké.

A 07 B.— . c.i—2 . D. o —2> .
- 6-7 24—-4rx 24 -4r 12-27x

Loi giai
Chon' A
|
J——
Rl =
A Y
A Y
71
[ ‘\
1T e ON
(1 . )
el T -1
(O] === /
\Ar ————————— Ir—
7 N ]
/ s i
/

Gia str hinh 1ap phuong c6 canh x . Khi d6 thé tich khéi 1ap phuwong 1a x°.
Ban kinh khdi cau tiép xtic véi cac mat cia khdi 1ap phuong 1a g .

3
X

6

3
. e . 4
Do d6 thé tich khoi cau tiép xtc voi cac mat cta hinh lap phuong 1a gﬂ(gj =

3
Theo d& ra ta co x* =22 =10<:>x=‘3/ 60 )
6 6—1x

Do d6 ban kinh cta khéi ciu la R =% = 3—2>
2 12-2x
3
Thé tich ctia khdi cau la: V:ier3 :iﬂ. 3 15 = 107 .
3 3 12-2x 6—r1

Mot khéi gd hinh tru tron xoay dic ngoai tiép khéi lang try dimg c6 day hinh vudng canh bang
V2 va dudng sinh bang 2 . Nguoi ta khoét tir hai dau khdi gd hai nira khdi cau ma duong tron
day ciia khoi gd 1a duong tron 16n cua mdi nira khoi cau tuong tng. Ti s6 thé tich phan con lai
ctia khdi gd va ca khdi gd ban dau 1a

A2, B.-. c 1 D. 1.
3 4 =3 2
Loi gidi
Chon'C

Theo bai toan ta c6 hinh v€ nhu sau:
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Vi day hinh lang try 13 hinh vudng canh bang V2 nén ban kinh day ctia hinh try 12 bang 1.

Thé tich cua khéi trula V =7.1°.2=27.

Vi dudng tron day cua khéi try 1a dudng tron 16n ciia mdi nira khéi cau nén ban kinh ctia mdi
nira khoi caula R=1.

3
Thé tich cta hai nira khoi cau bi khoét di 1a V,=2- l 4zl 4—”
2 3 3
Thé tich ctia phan con lai ciia khoi gd 1a V,=V-V, =2x —4?7[ = 2%
2z
Vay ti s6 thé tich can tim 1a 14 =3 - 1 .
2r 3

Cho hinh lang tru ding ABC. A'B'C" cb day 1a tam gidc vudng can canh huyén bang 2a . Biét
rang lang tru ton tai mat cau ndi tiép thi thé tich lang tru nay c6 gia tri bang bao nhiéu?

A. 20 (V2 -1). B. a’(2-42). C. 2a'(\5-2). D. &’ (V3-1).
c N Loi giai

A

!
¢ 22,57

Néu ton tai mit clu (S) noi tiép thi it nhat ban kinh mit cau (S) phai bang ban kinh duong
tron noi tiép tam giac day 1a A4BC . Cho nén ta dé dang suy ra ban kinh noi tiép mat cau (S )
la: R=a.tan22,5" =a(v2-1)

Pudng cao hinh tru bang duong kinh hinh cau: 4 =2R =2a (\/5 —1) .
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Dién tich day hinh ling try bang: § =’
Suy ra thi thé tich ling tru nay c6 gia tri bang V = S.h =24’ (\/5—1) .

Cho Mét hop dung phén hinh hép chit nhat co chiéu dai 30cm, chiéu rong Scm va chiéu cao
6cm . Nguoi ta xép thang dung vao do cac vién phan giong nhau, moi vién phan 1a mdt mot

K. r s A <\ r ’ ) 1 5 r A A A N
khoi tru c6 chiéu cao 4 = 6¢cm va ban kinh day » = Ecm. Hoi co thé xép duogc toi da bao nhiéu

vién phan?
A. 150 vién. B. 153 vién. C. 151 vién. D. 154 vién.
Loi giai
Chon'B
O O

H K

+ Vi néu xép toan bo cac hang 5 vién thi chi xép dugc 30 hang nén sé vién phan xép duogc 1a
5.30=150 (vién).

+ Con néu xép toan bod cac hang 4 vién thi ciing chi xép dugc 30 hang nén sb vién phan xép
duoc la 4.30=120 (vién).

+ Do d6 dé xép duoc nhiéu nhét ta xép ti da cac vién phin vao mot canh chiéu rong cua hop
thi dugc 5 vién, dé xép nhiéu nhat co thé thi hang tiép theo ta xép xen k& 4 vién, roi lai xen ké
hang tiép theo 5 vién nhu trén hinh v& ( xét goc nhin tir phia trén hop xudng).

+ Khi d6 ta c6: AB =+ BD* — AD* =~/2* =1 =~/3 nén

HK:AB+AH—BK:\/§+%—%:\/§.

+ Ta qui u6c xép hang 5 vién va hang 4 vién lién tiép tir dau 1a mot cap.
+ Do do ta xép 16 cap trudce thi dién tich khoang trong con lai sau khi xép 16 cdp nay la:
30-164/3 ~2,287.

+Vi KI=0K +0I = HE+0I =3 +% ~ 2,23 < 2,287 nén khoang tréng con lai sau khi xép

16 cap vira di xép cap 17 . Vay so phan nhiéu nhat 14 17.9 =153 (vién).
Y Dang 9 : Bai toan thé tich, di¢n tich max min cia mit cau, khoi cau lién quan dén khoi
chép, khoi lang tru

Trén mit phang (P) cho goc x/O\y =60°. Poan SO =a va vudng gbc voi mit phing (a). Cac
diém M ;N chuyén dong trén Ox,Oy sao cho ta luén c6: OM +ON =aq . Tinh dién tich cua
mit cau (S ) ¢6 ban kinh nhé nhat ngoai tiép tir dién SOMN
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4ra’ a C 87a’ D l67a’

= 3 3 R 3
Loi giai

ChomA

Goi H , I lan luot 1a tAm dudng tron ngoai tiép tam giac OMN va tim ban mat ciu ngoai tiép
2
. ia a
tr dién SOMN = R* =OH* +IH" = =t OH".

Ap dung dinh 1y ham s sin trong tam giac OMN ta c6 _MN =20H < OH = M
sin60° NE)

Ap dung dinh 1y ham s cosin trong tam giac OMN ta c6
MN? =OM? + ON* ~2.0M ONcosMON =OM? + ON* ~OM.ON =(OM +ON)’ ~30M.ON

2
2a2_3(0M+0N) _a
4 4
2 2 2 2 2 2
uN' >4 o304 s pr=L oL L 29
4 4 4 4 34 3

, ’ N A 5 o A ¢ , A N a
Ban kinh nho nhat ctia mat cau ngoai tiép tir dién SOMN bang ﬁ
Tinh dién tich cua mat cau (S ) c6 ban kinh nho nhat ngoai tiép tir dien SOMN 1la

A7R* = ﬂ
Trong tat ca cac hinh chép ttr giac déu noi tiép mit cau cé ban kinh bang 3, tinh thé tich ¥ cua
khdi chop c6 thé tich 16n nhat.
AV =576\2 B. V =144\6 C. V=144 D. V=576
Loi giai
Chon'D
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Cau 3:

SM _ SI

— ==
SO S4

Xét hinh chop tir gide déu S.ABCD ndi tiép mit cau ¢ tAm / va bankinh R=3.
Goi H=ACANBD, K la trung diém SC .
bat AB=x;SH =h , (x,h >O).

2
Taco HC =—— =1=8C= |+
V2 2

SK ST
- ==

Do ASKI «» ASHC = o ?=2hR = x> =12h-2h".

1 1
Dién tich day ctia hinh chép S ,, =X nén V = gh.x2 = gh(36h —2K )

3
! 1 (M) —192= ¥ <192, dAu bing xdy

Ta ¢6 lh.(36h—2hz) =—hh(36-2h)<~.
3 3 3

rakhi h=12-2h < h=4,x=16.Vay V. _=576.

max

Cho hinh chop tir gidc déu S.ABCD c6 canh déy bang 2 va ASB = o . Goi R 1a ban kinh mit
cau ngoai tiep hinh chop. Khi « thay doi, gia tri nho nhat cia R bang:
1 V2

A B. -~ C.\2. D. 242.

Loi giai

Chon'C

Goi O 1a tam ctia hinh vuéng ABCD. Ta c6 SO la tryc dudng tron ngoai tiép dy. Trong mat
phang (SA0) ké dudng trung truc cla canh SA cat SO tai 7. Ta c6 I 1a tm mit cau ngoai
tiép hinh chop, ban kinh R= ST .

Goi M 14 trung diém cta SA4, ta c6: ASMI va ASOA dong dang nén:

 SM.SA 54

- SO0 280

Ap dung dinh 1i sin cho tam giac can SAB ta c6:
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Cau 4:

SA :AB oS4 2 _ 1a;50: SAZ—AOQ:\/COSQ

5 -
sin 180°-a ) sma 2sin% sin% sin%
2 2 2 2
. a
o1 Sy 1 1 2

2 -
) ., O — —
Sln2 cosa 2\/0 sa.si 2 & 2\/0 S 1 coSsa 2\/COSC¥.(1 COSC()

Taco: cosa+(1-cosa) > 2\/cosa(1—cosa) :>122\/cosa(1—cosa) = R>2
Déu bang xdy ra khi cosa =(1-cosa) < cosa =%:>a =60°.

Vay gia tri nho nhat cia R 1a: V2.
Cho hinh ling try dimg ABCA'B'C' day la tam giac ABC v6i BAC =60°, BC=x, AA' =4.
Mit phang (BCC'B') thay doi sao cho AB+AC=2. Gié trj ciia x dé ban kinh mit cau ngoai
tiép lang tru dat gia tri nho nhét 1a:
Al B. L. c.\2. D.ﬁ.
2 2
Loi giai
ChonmA

Goi 7,1’ 1a tAm dudng tron ngoai tiép AABCva AA'B'C', O 1a trung diém cua doan II’. Ta c6
O 1a tim mat cau ngoai tiép hinh ldng try, ban kinh R=0A.
Goi r 1a ban kinh duong tron ngoai tiép AABC ta co:
BC by x\/g x
A=r= - NV RN+ 107 = | 14
2sin4  2sin 60° 3 3
Ap dung dinh i cosin cho tam giac ABC ta cé: BC? = AB> + AC* —2AB.AC cos 60°

. , _(4B+4C) )
Tacé: AB*+ AC 2#=2; (AB+ AC) 24A4B.AC = AB.AC <1
= x’>2-2c0s60° =>x>1=>R> %+4=@.Déub§ngxayrakhix:1.

Vay gia tri nho nhat cia R bang % khi x=1.
Cho khoi hdp chit nhat ABCDA'B'C'D'¢6 thé tich bang 8 va c6 chieu dai gap 2 lan chicu
rong.Khoi cau ngoai tiép hinh hop ABCDA'B'C'D'" ¢6 thé tich nhé nhat bang?
A. 36007 B. 3v507 C. 537 D. 5307
Loi giai
Chon'C
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Goi a,b,c lan luot 1a d6 dai cac canh AD; AB; AA' ciia khdi hop chit nhat ABCD.A'B'C'D' va

a=2b.

Thé tich khdi hop 1a V = ab.c=2b’c=8=b’c=4.

Bén kinh mit cdu ngoai tiép khéi hop 1a R =

Ap dung bat dang thic C6 si ta co

5  5b°

5b+c* =—+—+
2 2

\/az+bz+c2 _ \/5b2+02

2 5,5, , 2505\ 3
c 23§/5b .Eb e z3§/7(b c) =33/100.

Mit cau ngoai tiép khdi hop co ban kinh nhé nhét 1a R, =

Dau bang xay ra khi

Viy, khdi cau ngoai tiép hinh hop c6 thé tich nho nhét 1a

Trong khong gian cho tam dién vuéng O.4ABC, OC=1, OA, OB thay ddi sao cho
OA+ OB =2 . Tim gia tri nho nhat ctia dién tich mét cau ngoai tiép t& dién O.ABC ?

A. 37

ChomA

ébZZCZ

2

bVe=4 <
a=2b

B. 24r

bzzgc2

5
;=10 <
a=2b

4
a=

Y10
b= 2

6

10
c=3N0

k‘

7

8

C. —

3

Loi giai.
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JOA* + OB* + OC>

Ban kinh mit ciu ngoai tiép ta dién O.ABC 1a R= 5

bat OA=a;0B=b,a,b>0. Tacdb a+b=2<b=2—a.

JOA? +OB* +0C* \a*+1* +1 _\/az+(2—a)2+12

Taco:R=
2 2 2
J2(a-1)+3
2 2
7 ’ ~ A s A ’ [N 2 A \ \/g .
Ban kinh mat cau ngoai tiep tor dién O.ABC nho nhatlaR_, = - taia=b=1.
Gia tri nhé nhat ctia dién tich mat cau ngoai tiép t dién 0.4BC1a S =4zR2 =37

K. A I3 A or M 4 ’ Ao I3 A 5 A I3 7 .7 A
Cau7: Mot khoi cau co thé tich bang gﬂas. Tinh thé tich 7' nho nhat cta khoi chop to giac deu

ngoai tiép khdi cau.
3 3 3
A.V:%. B.V:103a . g.V=323“ . D. V=24

Loi giai
Chon'C

At &
a |\ /[ R |
\ A ‘{-\-_-/ﬁ--\—/\-d-\;-:'7‘X'/7£‘D \\
\ \\4---1—-::\4‘/:-\. _____ .\\
MN\[_ O | N3\
N B C

Khéi cau co thé tich bang gmf = ban kinh khdi cau R=a.
Gia st mat cau di cho co tim I va ngoai tiép khdi chop tir giac déu S.ABCD c6 day ABCD

1a hinh vudéng tdm O. Goi M, N lan luot 1a trung diém AB, DC. Goi E 1a tiép diém cia
SN va mat cau da cho.
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Cau 8:

bat SO =x,khido: SI=x-a va SE:,/()c—a)z—ot2 =/x?=2ax .

) IE.SO
X¢ét hai tam gidc dong dang ASEI va ASON , ta co: SE_IE = NO= = o
SO  NO SE  x—2ax
: . 1 2ax ’ 4a*x?
Thé tich khoi chop 1a V' = —x.[ J = .
3 \/xz _2ax 3()6—261)
Xéthim s /(x) =~ Taco f/(x) =2
ét ham so = 0<2a<x).Taco =—0Q7.
x—2a ( a<x) ()C—Za)2
Cho f'(x):0®x=4a.
Béng bién thién
X —mw da +w
1'(x) - 0 +
+ oo + oo
8a
324

Viy gia tri nho nhit cua thé tich 1a V' =

Mot khdi cau c6 dién tich xung quanh bang 324z . Tinh thé tich ¥ 16n nhét ctia khéi chop tir
giac déu noi tiep khoi cau.
A.576. B. 14442 . C. 144. D. 5762

Loi giai

ChomA

Khdi cau c6 dién tich xung quanh bang 3247 => ban kinh khdi cau R =9 .
Gia su mat cau da cho c6 tdim 7 va ngoai ti€p khoi chop t giac déu S.4BCD c6 day 4BCD
la hinh vuéng tam 0 canh a, (0<a<92).

Truwong hop / nim giira § va O :

AC a2 2
Ta c6 0A=7=i — O =/ 14* —O4> :1/81—%.

2

2 2 2
Lai ¢6 SO:SI+IO:9+1/81—%.Dod() Vs isen =%a2[9+,/81—%J=3a2+%a2 81—%.

bat a =t, do O<a£9\/§ nén 0<¢<162

Trang 186



, 1 ¢ B
Xét ham so f(t)=3f+§t[9+1/81—§} voi 0<1<162,tach f’(z)=3+_324 ¥

o t>108 t>108
"(t)=0 ©,8l-—=—-9 o 2 o {[t=0 o t=144.
(1) 2 12 g1-L_[ L _9
t=144
Bang bién thién
t 0 144 162
(1) + 0 o

87

Tl bang bién thién ta co ¥, =576 khi r =144 hay a =12.
Truong hgp O nam giira S va 7 : tuong ty nhu trén.
Cho hinh chop tam gidc déu §.4BC c6 canh ddy bang /3 va canh bén bang x, véi (x > 1).

Goi 7 1a thé tich khdi cau xac dinh boi miat cau ngoai tiép hinh chop §.4BC . Gia tri nho nhét
cua ¥ thudc khoang nao sau day?
A. (7;37). B. (0;1). C. (1;5). D. (57).

Loi giai

Chon'C

Goi O trong tdm tam giac 4BC , vi S.4BC la hinh chop déunén SO 1 (4BC) = SO latryc
duong tron ngoai tiép tam giac 4BC .

O mit phang (soc), dung duong trung tryc ciia doan SC, cat SC, SO lan luottai M va I .
Tacéd: IS =IC = I4=IB = R = I la tim mit cau ngoai tiép hinh chop S.4BC.

, SM ST SM .SC x’
Tacd ASMI ~ ASOC = ——=—=8I= = =R.
SO SC SO /¥ -1
5 3
2 £ X C A 1 . \ 4 5 7 X
= Theé tich khoi cau ngoai tiép hinh chép S.4BC la V=§72'R =g. - .
x =1
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2

X

VXt -1

X X =2x
, VOi 1),¢6 f'(x)=———F——; f'(x)=0 =2

mv (x>1) (x) (x2—1)\/ﬁ ['(x)=0ex

Ta c6 bang bién thién ctia ham s6 £ (x) trén khoang (1;+0) nhu sau

;. 1 2 +00

. 0 +
f(x) \ /
2.

Do d6 thé tich ¥ nho nhat khi ham s6 f'(x)= ,v6i (x > 1) dat gié trj nho nhat.

2

Xét ham s6 f(x) =

min

Vay 7. =4T”khix:2.
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