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Tong hop kién thuc vé Thé tich khéi tron xoay
quanh truc Oy

Trong chuong trinh Giai tich 16p 12, bai toan tinh thé tich khoi tron xoay la mot
dang todn Ung dung quan trong cla tich phan. Bén canh viéc quay hinh phang
quanh truc Ox, viéc quay hinh phang quanh truc Oy cling thudng xuat hién
trong cac bai ki€m tra va dé thi. Tai liéu nay sé téng hop day du cac céng thuic

va phuong phap giadi quyét dang toan nay.

I. Nguyén tac chung khi tinh thé tich khéi tron xoay quanh

truc Oy

Diém khéc biét co ban nhat so vdi bai todn quay quanh truc Ox la:

e Bién sd: Moi ham s6 phai dugc bi€u dién theo bién vy, tic la cdé dang x =
g(y).

e Can tich phan: Can cua tich phan la cac gia tri trén truc Oy, tGc latvy = a

dény = b.

Ching ta sé sir dung phuong phap chia nhé vat thé thanh cac I4t mdng (dia tron
hoac vanh khan) vudng goc véi truc Oy va tinh téng thé tich cda chidng bang

tich phan.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang1/8



Il. Cac truong hop cu thé
1. Truong hop 1: Hinh phang (H) giéi han béi doé thi ham sé x = g(y),
truc Oy (x=0), va hai duong thangy =a,y = b (a b)

Day la truong hgp co bdn nhat, con dugc goi la Phuong phap dia (Disk
Method).
Cong thuc
Khi quay hinh phang (H) quanh truc Oy, ta dugc mét khéi tron xoay cd thé tich

V dugc tinh bdi cong thuc:

vV =m[_Plg(y)? dy
Giai thich

e Ta xét mot [at cat mong cda khai tron xoay tai mot gid tri y bat ky, 1at cat
nay vudng géc véi truc Oy va cd bé day la dy.

Lat cat nay cé dang moét hinh dia tron véi ban kinh Ia R = |g(y)]. Do ta

thuong xét g(y) = 0 trong mién tinh toan, nén R = g(y).

Dién tich cua dia tron nay la S(y) = nR? = n[g(y)]?.

Thé tich clda 13t cat (hinh tru mdng) la dV = S(y)dy = n[g(y)]3dy.

L3y tich phantlry = a dén y = b, ta dugc téng thé tich cta toan bd khoi tron
Xoay.
Vi du minh hoa

Vi du 1: Tinh thé& tich khéi tron xoay tao thanh khi quay hinh phang giéi han bai

duong cong x = Vy, truc Oy, va hai dudng thang y = 1, y = 4 quanh truc Oy.
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Phéan tich:

e Ham s6 da @ dang x = g(y) = Vy.

e Cantichphanlay=1vay = 4.

e Ap dung truc tiép cong thic.

Bai gidi:
Thé tich khoi tron xoay can tinh la:

V=n/*(yrdy=n*ydy

V =1 [y?/2] |14 =1 (42/2 - 12/2) = n (16/2 - 1/2) = n (15/2) = 7.5m (dvtt).

Vi du 2: Cho hinh phang (H) giGi han bdi dé thi ham sé y = x3, truc Oy va

duong thang y = 8. Tinh thé tich vat thé tron xoay khi-quay (H) quanh truc Oy.

Phan tich:

e Ham s6 dang ¢ dang y = f(x) = x3. Ta can chuyén vé dang x = g(y). Tuy =
X3, suy ra x = 3y,

e Can dudi la giao di€m cla do thi vGi truc Oy, ticlay = 0. Cantrénlay = 8.

e Ap dung céng thuc.

Bai gidi:

1/3 /3

Ta céy=x3 & x = y/3. vay g(y) = y!
Thé tich khéi tron xoay can tinh la:

V =T f08 (y1/3)2 dy = n f08 y2/3 dy

V=1 [y(2/3 + 1) /(2/3 + 1)] |08 __ [y5/3 / (5/3)] |08 =1 [3/5 * y5/3] |08
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V = (3n/5) * (813 - 0°/3) = (3m/5) * ((23)°/3) = (3w/5) * (25) = (3nw/5) * 32 =

96m/5 (dvtt).
2. Truong hop 2: Hinh phang (H) giéi han béi hai do thi x = gi(y) va x =
gz(y), va hai duong thangy =a,y = b (a b)

Truong hgp nay sir dung Phuong phap vanh khan (Washer Method). Gia st

trong doan [a, b], ta c6 0 = gi(y) = ga(y).
Cong thuc
Khi quay hinh phang (H) quanh truc Oy, ta dugc mét khéi tron xoay cé thé tich

V dugc tinh bdi cong thuc:

V=mn [P ([g2(y)] - [91(y)]?) dy
Gidi thich

e Khi quay quanh truc Oy, dudng cong "xa truc Oy hon" la x = gz2(y) sé tao ra

mot khoi tron xoay co thé tich Ién hon (Vz). Dudng cong "gan truc Oy hon" la

X = gi(y) sé& tao ra mot khoi tron xoay c6 thé tich nhd hon (Va).
e Thé tich cla khoi tron xoay can tim chinh la hiéu V = Vz - Vi,
e Vo =1 [ Plgay) dy
e V1= [ Plgiuy)l* dy
e Suy ra V.= Va- Vi =1 [_P ([ga(y)]? - [ga(y)]?) dy.

e V& mat hinh hoc, moéi Iat cat méng vubéng goc vai truc Oy cé dang mot hinh
vanh khan, véi ban kinh I16n R = g2(y) va ban kinh nho r = gi(y). Dién tich

vanh khan la S(y) = n(R? - r?) = n([g2(y)]* - [91(y)]?).

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 4/8



Vi du minh hoa

Vi du 1: Tinh thé tich khdi tron xoay tao thanh khi quay hinh phang gigi han bai

hai duong cong X = y? va x = 2y quanh truc Oy.
Phan tich:

e Tim cén tich phan bang cach giadi phuong trinh hoanh d6 giao diém (theo
biény):y2 =2y ey2-2y =0 y(y-2) =0.Vayy = 0 hoacy =2.Can la [0,
2].

e Xét trong khoang (0, 2), chony =1.Tacd: x =12 =1va x = 2*¥1 = 2. Vay 2y

> y2 trong khodng nay.
e Do dod, gz2(y) = 2y (duong ngoai) va gi(y) = y? (dudng trong).
Bai gidi:
Thé tich khoi tron xoay can tinh la:
V= 2 [(2y)% - (y?)2] dy =1/ (4y? - y*) dy
V = [4y3/3 - y3/5] |,? = [(4*23/3 - 25/5) - (0)]
V =mn(32/3 -32/5) = n(160/15 - 96/15) = 64n/15 (dvtt).

Vi du 2: Tinh thé tich vat thé& tron xoay sinh ra khi quay hinh phang gigi han bdi

cac duongy = x2,y = 4, x = 0 quanh truc Oy.
Phan tich:

e DAy la mot céch dién dat khac cta Truong hgp 1. Hinh phang dugc gidi han

bdi x = Vy (do x = 0), x = 0 (truc Oy), y = 0 (giao diém) va y = 4.
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e Ta c4 th& xem day la trudng hop 2 véi gz(y) = Vy va gi(y) = 0.
Bai gidi:

Chuyén ham s6 vé dang x theo y: y = x2 = x = Vy (vi x = 0).

Ap dung céng thuc trudng hop 1:

V=mn,4 vy dy=mnjs,tydy

V =1 [y?/2] |o4 = 11 (42/2 - 02/2) = 8m (dvtt).
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I1l. BAdng so sanh phuong phap tinh thé tich quay quanh

Ox va Oy

Tiéu chi Quay quanh truc Ox Quay quanh truc Oy

Tich phan theo bién x. Tich phan theo bién y.

Bién va Ham sé Ham s6 cé dang y = f(x) Ham s6 cé dang x = g(y)

La cac gia tri trén truc La cac gia tri trén truc Oy,
Can tich phan ]
Ox,tux=adénx=b. tuhy=adény=bh.

Phuong phap dia
(Gigi han bdi 1 dudng  V =n fab [f(x)]2 dx V=n fab [g(y)]? dy

cong va truc quay)

Phuong phap vanh

V=1 P (i) - V=1 (lga(y)] -
khan

[f1(x)]?) dx [91(y)]?) dy
(Gi6i han bdi 2 duong

(f2(x) la duong ngoai) (g2(y) la duong ngoai)

cong)

IV. Cac budc giai bai todn téng quat
1. Xac dinh truc quay: Doc ky dé bai dé€ xac dinh truc quay la Oy.

2. Vé hinh (néu can): Phac thao hinh phang dé xac dinh dudng nao nam

ngoai, dudng nao nam trong va xac dinh can tich phan.
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3. Bi€u dién ham sé theo bién y: Dua tat ca cac phuong trinh dudng cong vé
dang x = g(y).

4. Xac dinh can tich phan: Tim céc gid triy = a, y = b bang cach giai
phuaong trinh hoanh d6 giao diém (theo bién y) hoac tl&r gid thiét dé bai.

5. Lua chon va ap dung cong thuc:
o N&u hinh phang gidi han bdi 1 dudng cong va truc Oy, dung cdng thic

phuong phap dia.

o Néu hinh phang gidi han badi 2 dudng cong, dung céng thic phuong phép

vanh khan.

6. Tinh tich phan va két luan: Thuc hién phép tinh tich phan dé tim ra két

qud cudbi cung.
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