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DANG 22.  KHOITRU

€  KIEN THUC CAN NHO

Khai niém: Hinh tru tron xoay.

Khi quay hinh chit nhat ABCD xung quanh dudng thing chita mot canh, ching han canh AB thi
duong gap khiic ABC'D tao thanh maot hinh, hinh d6 duge goi 1a hinh tru tron xoay hay goi tat 1
hinh tru.

Duong thang AB dudc goi la truc.

Doan thang C'D dudc goi la dudng sinh.

Do dai doan thang AB = CD = h dugc goi 1a chiéu cao ciia hinh tru.

Hinh tron tam A, ban kinh » = AD va hinh tron tam B, ban kinh » = BC dugc goi la hai day cta
hinh tru.

Khéi tru tron xoay, goi tat 1a khéi try, 1a phan khong gian giéi han béi hinh tru tron xoay ké ci
hinh tru.

x Cong thiic tinh dién tich ctia hinh tru va thé tich cta khédi tru:

Cho hinh tru c6 chiéu cao 1a h va ban kinh day bang r.

Dién tich xung quanh cta hinh tru: S;q = 27rh.

Dién tich toan phan cta hinh tru:

Thé tich khéi tru: V = B - h = 7r2h.

€> BAITAP MAU

Vi du 1. (DE MINH HOA BDG 2019-2020) Cho hinh tru c¢6 ban kinh day bang 3. Biét rang
khi cét hinh tru da cho béi mot mit phang qua truc, thiét dien thu duge 1a mot hinh vuong.
Dién tich xung quanh ctia hinh tru da cho bang

(A)18n. (B)367. (C)54r. (D)27r.

L&i giai.
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Phan tich huéng dan giai

1. DANG TOAN: Day la dang toan tim cac yéu t6 ctia hinh tru.

2. HUONG CIAT:

B1: Theo gia thiét ta c6 r = 3. Vi thiét dién 1a hinh vuong nén do dai duong cao 1a i = 2r = 6.
B2: Dién tich xung quanh ctia hinh tru: Sy, = 271l = 36m7.

LOI GIAI CHI TIET

Theo gi thiét ta c6 r = 3.
Vi thiét dién 1a hinh vuoéng nén do dai duong cao 1a h = 2r = 6.
Dién tich xung quanh cta hinh tru: Sy, = 27rh = 367.

Chon phuong an

v
P

v
X

€)  BAITAP TUONG Ty VA THAT TRIEN

Cau 1. Cit mot khéi tru béi mot mit phing qua truc ta duge thiét dién 1a hinh chit nhat ABCD
c6 AB va CD thudc hai day ctia khéi tru. Biét AB = 4a, BC' = 3a. Thé tich ctia khéi tru da cho
bang

@ 127a®. 16ma®. @ Arad. @8%@3.

L&i giai.

v
X
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Theo gia thiét ta c6 r = ATB = 2a.

D6 dai duong cao la h = BC = 3a.

Thé tich khéi tru: V = 7r2h = 7(2a)?3a = 127a®.
Chon phuong an @

Cau 2. Cho hinh chit nhat ABCD c6 AB = 2BC' = 2a. Tinh thé tich khéi tron xoay khi quay hinh
phang ABCD quanh truc AB.

@27m3. 1ma®. @47ra3. @87ra3.

L&i giai.

Theo gié thiét ta c6 r = BC = a.

D6 dai duong cao la h = AB = 2a.

Thé tich khéi tru: V = 7r2h = 7 - a? - 2a = 27a’.
Chon phuong an @

Cau 3. Cét hinh tru (7) bing mot mat phang di qua truc duge thiét dién 13 mot hinh chit nhat
c6 dien tich bang 30cm? va chu vi bang 26cm. Biét chiéu dai ctia hinh chit nhat 16n hon duong kinh
mit day clia hinh tru (7). Dién tich toan phan ctia hinh tru (7)) 1a
@237T (cmz). QSTW (ch). @ 69% (ch). @697r (cm2).
Li giai.
Goi r la ban kinh mat day, h 1a duong cao ctia hinh truy.
Thiét dieén 1a hinh chi nhat c6 kich thuée 1a 2r va h.
Hinh chit nhat c6 dién tich bang 30em? va chu vi bang 26em nén co:
{2rh =30 r= 3

& 2 (Vi chiéu dai ctia hinh chi nhat 16n hon duong kinh mat day).
2(2T+h):26 h=10

: TR 3 3\ 2
Dién tich toan phan cta hinh tru Sy, = 27rh + 2mr? = 21 - 5 10 + 27 - (5) = —.
Chon phuong an @

Cau 4. Biét thiét dien qua truc ctia mot hinh tru 13 hinh vuong canh «. Dién tich toan phan ciia
hinh tru da cho bang

@2#@2. 37;&2. @4#&2. @37ra2.
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Loi giai.
Theo gia thiét ta c6 r = g.
D6 dai duong cao la h = a.
. N . L. a a\2 3ma?
Dién tich toan phan ctia khoi tru Sy, = 27rh + 2m1? = 27r§a + 27 <§> =

Chon phuong an

Cau 5. Cho hinh tru c6 dién tich xung quanh bang 507 va do dai duong sinh bang duong kinh
cua duong tron day. Tinh ban kinh r ciia duong tron day.

@r:5—\2/§. r:5. @7"25\2%. @rzSﬁ.

L&i giai.

Theo gia thiét ta c¢6 dien tich xung quanh Sy, = 27rh = 507 < rh = 25.
Do dai duong sinh bang duong kinh ctia duong tron diy nén [ = 2r.
Duong sinh va duong cao ctia hinh tru bang nhau nén: h =1 = 2r.

25 5v/2

Suy ra: rh:25<:)r-2r:25<:>7“2:?(:>r: 5
Chon phuong an (A)

Cau 6. Cho hinh tru (7)) c6 dieén tich xung quanh bang 24cm?, ban kinh dudng tron day bang
4cm. Tinh thé tich ctia khéi tru (7).
@ 24em3. 12em3. @ 48cm3. @860m3.
Loi giai.
Ta co: qu:27rrh:24<:>7rrh:12:>V:7r7“2h:7r7“h-r:48.
Chon phuong an @

Cau 7. Cat mot hinh tru bang mit phiang (a) vuong goéc véi mat day, ta duge thiét dien 1a mot

v
P

v
X

hinh vuong c6 dién tich bing 16. Biét khoang cach tit tam day hinh tru dén mat phing («) bing
3. Tin}512thé tich khéi tru.
&)= (B)52r. (©)13r. (D)2v/37.

L&i giai.

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

Goi 0,0 la hai tam cia mat day.
Thiét dién 1a hinh vuong ABBA v6i A, B thuoc mat diy chia tam O; A, B thudoc mat day chia
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tam O.

Goi I 1a hinh chiéu ctia O 1én mit phang (ABBA).

Thiét dién 14 mot hinh vuong c6 dién tich bang 16 = Canh hinh vudng bang 4.
Khoang cach tit tam O day hinh tru dén mat phang (a) bing 3 = OI = 3.

Ta c¢6: OA = VIA2 + 102 = /22 + 32 = /13.

Thé tich khéi tru: V = mr2h = 7(v/13)%4 = 527.

Chon phuong an

Cau 8. Mot hinh tru cé chiéu cao bang 5v/3. Cit mot hinh try bing mat phing song song véi

truc, va cach truc mot khoang bang 1, thiét dien thu duge c¢6 dieén tich bang 30. Dién tich xung
quanh ctia hinh try da cho bang

(A)10V/3n. (B)5v/397. (©)20/3n. (D)10v/397.

Li gii.

;f_:.:_. U:J

N L

Goi 0,0 la hai tam ctia mat day.

Thiét dién 1a hinh chit nhat ABBA véi A, B thuoc miat day chita tam O; A, B thuoc mat day chita
tam O.

Goi I 1a hinh chiéu ctia O lén mit phing (ABBA).

Hinh tru c6 chiéu cao bang 5v/3 = AA = 5/3.

Mét phang song song véi truc, va cach truc mot khoang bing 1 = OI = 1.

Thiét dien thu duge c6 dién tich bang 30 = AB - AA = 30

& AB-5V3 =30 AB = 2V/3.

Ta c6: OA =VIA2 + 102 = \/(V/3)2 +12 = 2.

Dién tich xung quanh cta hinh tru: S, = 27nrh =27 -2- 5v/3 = 20v/37.

Chon phuong an @

Cau 9. Cho AABB la thiét dién song song véi truc OO ctia hinh tru (A, B thuoc dudng tron tam
0). Cho biét AB =4, AA = 3 va thé tich ctia hinh tru bing V = 24x. Khoang cach d tit O dén mit
phéng (AABB) la

(A)d = 1. B)d=2. (Cd=3 (D)d = 4.

Lai giai.
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Goi I 1a hinh chiéu ctia O lén mit phing ABBA.
Ta c6: AB=4,AA = 3.
Thé tich khoi tru: V = mr?h = mr23 =241 & r = 2f
Ta c6: OA? = TA%2 4 10? & OI = VOA2 — TAZ = \/(2V/2)2 —22 = 2.
Vay khoang cach d tit O dén mat phing (ABBA) bang 2.
Chon phuong an

Cau 10. Cho mot hinh try tron xoay va hinh vuong ABCD canh a c6 hai dinh lién tiép A, B ndm
tréen duong tron day thi nhat ctia hinh try, hai dinh con lai ndm trén duong tron day thit hai
clia hinh try. Mat phing (ABCD) tao véi ddy hinh tru goc 45°. Tinh dién tich xung quanh hinh
tru.

2 2 3 2 3 2 2
@qu: 7ra5\/_. qu 7TCL\/_ @qu 7TCL\/— @qu:ﬂa;/?

Loi giai.

Goi M, N, I lan luct 1 trung diém ctia AB,C'D,00. Dé chitng minh M, N, I thing hang.
Goc gitta (ABCD) va mat day la goc OMI = 45°.

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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Ta c6: JM:g,dodo()M:m:“Tﬁ.
Suyrah:OO:aTQVéJr:OC:af.

a6a\/§_7ra2\/§
4 2 2 7

Dién tich xung quanh cta hinh tru: S, = 27rh =27 -
Chon phuong an @

Cau 11. Cho mot khdi tru c6 ban kinh day » = a va chiéu cao h = 2a. Mat phang (P) song song
véi truc OO ciia khoi tru chia khoi tru thanh 2 phan, goi V4 1a thé tich phan khéi tru chita truc
00, V, la thé tich phan con lai ctia khoi tru. Tinh ti s6 %, biét rang (P) cach OO mot khodng

av/2

bang 5
3m+ 2 3m—2 3m+3 3m—3
@7?—2' 7r—2' ©7r—2' @7?—2‘

Loi giai.

Goi (Hi) 1a phan khoéi tru chita truc OO; (Hsy) 1a phan con lai ctia khoi truy.

Goi ABBA la thiét dien do mit phang (P) khoi tru.

Goi I 1a hinh chiéu ctia O lén mit phang ABBA.

Thé tich khéi tru: V = mr2h = ma?2a = 27a®.

Ta c6: (P) cach OO mot khodng bang GT\@ = Ol = GT\/?.

() -2
2 ) 27

Ta c6: OA?2 =TA2 4+ 10? & IA =+OA2 —0I2 = \/a2 —
Suy ra tam giac OI A vuodng can tai I = TOA = 45° = AOB = 90°.

2 2
Dién tich hinh quat AOB la ma- 90 _ e
360 4

. . 1
Dién tich tam giac AOB la §a2.

2
. p < . . s . 1 —2
Suy ra dién tich hinh vién phan tng véi (Hs) la % 2=

4

Dién tich hinh vién phan tng v6i (Hy) 1a ma? —

4
N P N W 3 2 -2 3 2
Vi (Hp) va (Hz) c6 cung chieu cao nen — = T . e
Vo 4 4 m™—2
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Chon phuong an (A)

Cau 12. Mot khéi tru c6 thé tich bang 6. Néu giit nguyéen chiéu cao va tang ban kinh day cta
khoi tru dé gap 3 lan thi theé tich ctia khoi tru méi bang bao nhieu?

(A)54r. (B)162r. (C)27n. (D)18r.

Loi giai.
Goi ;79 lan Iugt 14 ban kinh ctia mat day hinh tru truée va sau khi tang ban kinh day
1
:T2:3T1:r—1:—.
7“% 3 )
. Vi mrth r1 1

Ta c6: — = :(—) =—= V5 =9V = 54r.

Vo WTgh ro 9 2 ! m

Chon phuong an @

Cau 13. Khi san xuat vd lon sita bo c¢6 hinh tru véi thé tich bang V, nha thiét ké luon dit muc
tieu sao cho chi phi nguyén liéu lam vo lon sita bo 1a it nhat, tic 1a dién tich toan phan ctia hinh
tru nhé nhat. Mudn thé tich khoi tru dé bang V va dién tich toan phan hinh tru 1a nhé nhat thi
chiéu cao h ctia lon sita bo bang bao nhiéu?

@h:@. h:i/g. @h:i/g. @h:i/i:‘g.

Loi giai.

Ta co: V:7T1“2h:>r:\/1.
mh

Dién tich toan phan ctia lon sita la

2
S(h) = 2nrh + 2nr? :27r\/1h+27r \/K = 2\/7TVh—|-2K.
mh mh h

Bai toan quy vé tim GTNN ctia ham s6: S(h) = 2v/aVh + 2%(h > 0).
S(h)_Q_er_2K__er_ﬁ

vV 2V TV 4Vv? 5 4V 4V
= _— _— = — = — h: e _
S(h)=0< N ladn i < h —© \/W

Bang bién thién ctia ham s6 S(h) = 2v7Vh + 2%(]1 > 0)

h 0 8 % +o00
S'(h) -

0 +
S(h) \ /

. . 414
Tu bang bién thién suy ra S(h) dat gia tri nho nhat khi h = {/ —V
™
Chon phuong an @

Cau 14. Khi san xuat vé lon sita bo c¢6 hinh tru véi thé tich bang V, nha thiét ké luon dit muc
tieu sao cho chi phi nguyén liéu lam vo lon sita bo 1a it nhat, tic 1a dién tich toan phan ctia hinh

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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tru nhé nhat. Mudn thé tich khoi tru do bang V va dien tich toan phan hinh tru 1a nhé nhat thi
ban kinh diy r ctia lon stta bo bang bao nhiéu?
LV LV Vv ]V
@=L ®r -/~ @=L o=/~
Loi giai.
Goi r(r > 0) la ban kinh day cua lon sita.
Khi do V=mr?h=h=—;.
. 7T7’2
Dién tich toan phan ctia lon stta la

V 2V
S(r) = 2xrh 4 2mr? = 2mr—5 4 2mr? = — 4 272
r r
2V

Bai toan quy vé tim GTNN ctia ham s6: S(r) = — + 27r2(r > 0).
2V
S(r)= -t 47,
2V A%
S(r):0<:>47rr:r—2<:>r: \/2—
p p 2
Bang bién thien ctia ham s6 S(r) —V +2m2(r > 0)
r 0 3 % +00
S'(r) —
5(r) \ /

Tit bang bién thien suy ra S(r) dat gi4 tri nhé nhét khi r = { 21

s
Chon phuong an @

Cau 15. Mot nha may san xuat can thiét ké mot thiing son dang hinh tru c6 nap day véi dung
tich 1000cm?. Ban kinh clia ndp day dé nha san xuat tiét kiem nguyéen vat lieu nhat bang

@r = 10§/§cm. r = {/ @cm. @r = 10\/§cm. @7“ =1/ iﬂcm.

Loi giai.
Goi r(r > 0) la ban kinh day cta lon sita.
Khi d6 V =nr?h = h = —.
. 7T7”2
Dién tich toan phan ctia lon stta la
V 2V
S(r) = 2nrh + 27r? = 27r— +27Tr = 4 272,
r T

N £ 2
Bai toan quy ve tim GTNN ctia ham so6: S(r) = —V + 27m72(r > 0).

S(r) = —ﬁ + 47

5
1
S()—O<:>47rr——<:> \/ \/000 /200

Bang bién thién ctia ham s6 S(r ) = — —I— 22 (r > 0)
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Tit bang bién thien suy ra S(r) dat gia tri nhd nhat khi r — {/ 22 em.
s
Chon phuong an

Cau 16. Mit phang chita truc ciia mot hinh tru cit hinh tru theo mot thiét dién c6 chu vi bang
12 cm. Tim gié tri 16n nhat cta thé tich khéi tru tuong ng.

@87 (cm2). 327T (ch). @ 167 (ch). @647 (cm2).
Loi gidi.
Ta c6: V =nrh=r = \/Z

mh

Goi r (cm) 1a ban kinh day, h (cm) 1a dudng cao ctia hinh tru.
Thiét dien 1a hinh chit nhat c6 hai canh 1a 2r va h.
Ta co:dr+12h =12 2r+h=6< h=6—2r.
Thé tich ctia khoi tru: V = 7r2h = 7r2(6 — 2r) < 7 (

r4+r4+6—2r\3
3 ) = 8.

Dau bang xay ra khir =6 — 2r & r = 2.

Vay gié tri 16n nhat clia ctia thé tich khéi tru 1 8.

Chon phuong an @

Cau 17. Mot miéng ton hinh chit nhat c6 chiéu dai 10, 2dm, chiéu rong 2rdm duge uodn lai thanh
mit xung quanh ctia mot chiée thung dyng nuéc c¢6 chiéu cao 2rdm (nhu hinh vé). Biét rang chd
ghép mat 2ecm. Hoi thung dung duge bao nhiéu lit nuée?

2wdm — 2wdm

(A)20,41. B)201. (C)s01. (D)1001.
Loi giai.
Goi r lan luot 1a ban kinh mat day cta thing.

~ ) 10
Vi cho ghép mat 2cm nén ta co: 2nr = 10(dm) < r = 2—(dm).
™

Thé tich ciia thing 13 V = 72k = = (%)2 27 — 501,

Chon phuong an @

Cau 18. Mot khdi do choi gom hai khoi tru (Hy), (Hz) xép chong lén nhau, 1an lugt ¢6 ban kinh
day va chiéu cao tuong tng 1a r, hy, 72, he thoa man ry = 37 hy = 2hy (tham khé&o hinh vé&). Biét

rang thé tich ctia toan bo khéi do choi bang 30em?, thé tich ctia khéi tru (Hy) bang

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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@ 24em?. @ 15¢m3. @ 20em?. @ 10cm3.

Lai giai.

2 .. . L2 s 2. . 1
The tich khoi tru (Hy) 1a Vi = wrfhy va the tich khoi tru (Hz) 1a Vo = nrdhy = §7rr%h1
1
= VQ - §V1
Thé tich clia toan bo khéi db choi bing 30em® = Vi + Vh — 30 < gvl 30 1, = 2.

Chon phuong an (C)

Cau 19. Mot co s6 san xuat c¢6 hai bé nuée hinh try cé chiéu cao bing nhau, c¢6 ban kinh day lan
lugt bang 1m va 1,8m. Chi co sé du dinh lam mot bé nude mdéi, hinh tru c6 cling chiéu cao va co
thé tich bang tong theé tich ctia hai bé nudc trén. Ban kinh day ciia bé nuée dy dinh lam gan nhat
v6i két qua nao dudi day?
(A)2,8m. (B)2,6m. (©)2,1m. (D)2, 3m.
Loi giai.
X N . . Vi= Wr%h =xh

Ban kinh day lan lugt bang 1m va 1,8m nén the tich ctua ting be nudc la

{VQ = 7r3h = 3, 247h.
Thé tich bé nuéc méi 1a V = Vj + V, = 4, 247h.

) ? ) PR %4 4,24mh
Bén kinh ctia bé nudc méi 1a V = 7rlh < r =4/ — Sr= hﬂ = /4,24 ~ 2,06.
m m

Chon phuong an @

Cau 20. T mot tam ton hinh chit nhat kich thude h vd a, ngudi ta lam cac thung dyng nudc
hinh tru c6 chiéu cao bang h, theo hai cach sau (xem hinh minh hoa dudi day):

Cach 1: Go tam ton ban dau thanh mit xung quanh ctia thung.

Cach 2: Cat tAm ton ban dau thanh hai tam bang nhau, roi go méi tam d6 thanh mat xung quanh

U
..

cua mot thung.

N
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Ki hieu V; 1a thé tich ctia thing go dugc theo cach 1 va Vs 1a tong thé tich ciia hai thing go

duoce theo cach 2. Tinh ti s6 %

2
i 1 Vi Vi Vi
Loi giai.
Goi r1,79 lan luct 1a ban kinh clia thiing theo cach 1 va cach 2. Tong chu vi ctia dudng tron mat

N |21 =a r1
day bang a nén ta co: = 2mr) = 4dnrg = — = 2.
2-21rg = a T2
, Vi=mr?h Vv, 2
Thé tich thimg theo timg cach la ¢ |~ "' 5 oh = (2)7 =22 =4
Vo = mrsh Vo 79

Chon phuong an

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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