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TO CHUC CHO HQC SINH LOP 12 TIEP CAN BAI TOAN
PHONG THU'C TIEN VE UNG DUNG TiCH PHAN
PE TiNH THE TiCH CAC KHOI TRON XOAY

DUONG H’U TONG', TRAN TRi TAM™

TOM TAT
Trong chwong trinh toan 12, c¢6 hai cach tiép cdn bai toan tinh thé tich V céac khai
tron xoay: Dwya vao cong thizc trong hinh hoc, dwa vao cdng thic trong gidi tich. Sach giao
khoa Gidi tich 12 hi¢n hanh gidi thiéu cho hoc sinh tiép cdn bai toan tinh thé tich céac khoi
tron xoay dwa trén céng cu tich phan. Tuy nhién, hoat déng giai toan chi gan lien vai tinh
thé tich cac khoi tron xoay khi quay hinh phang gigi han boi cac duwong cong cho truoéc
phuong trinh ma khong thdng qua giai mgt bai toén thuc tien vé ung dung tich phdin dé
tinh thé tich cac khai tron xoay. Dé khac phuc diroc han ché nay, bai bao to chizc cho hoc
sinh lop 12 tiep cgn bai toan phong thuc tien vé ung dung tich phdn dé tinh thé tich cua
thung ruou va tinh khoi luong qua dura hau.
Tir khoa: tinh thé tich khdi tron xoay, tng dung cua tich phan, bai toan phong thuc
tién.
ABSTRACT

Helping students in class 12 to approach imitatively real problems
of applying integrals in calculating the volume of the block of revolution

In mathematical curriculum 12, there are two approaches to the volume V of the
block of revolution: based on the formula V in geometry and based on the formula V in the
calculus. The current calculus textbook 12 introduces students to the volume V of the block
of revolution based on the integral tools. However, activities of solving problems are only
associated with the volume V of the block of revolution when plane figures are turned and
limited by curves with the given equations, so they are not related to real problems of
applications of integrals to calculate the volume of the block of revolution. To overcome
this limitation, the paper helps students in class 12 to approach imitatively real problems
of applying integrals in calculating the volume of a barrel of wine and a watermelon.

Keywords: calculate the volume of the block of revolution, applications of integrals,
imitatively real problems.

1.  Patvandé

Trong toén hoc, mot khéi niém hay mot cong thirc thuong xuét hién gén lién véi
hoat dong giai toan va tng dung cta cac hoat dong ay. Thé nhung, sach gido khoa
(SGK) Giai tich 12 khong dé xuat cac kiéu nhiém vu gan lien véi bai toan phong thuc
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tidn vé ung dung tich phéan dé tinh thé tich cac khdi tron xoay, trong do bai toan phong
thiec tién 14 bai toan ma cac dé kién, cac bién, cac yéu cau, cac cau héi, cac moi quan
hé... khong phdi & cac yéu té cua thyc tién “thic” ma chi 1a s md phong cua thuec
tién nay. Piéu nay lam cho hoc sinh (HS) chwa thiy ddy du dwoc tng dung cua tich
phan dé tinh thé tich cac khdi tron xoay c6 trong thyc tidn. Muc dich chinh cua bai bao
la xay dung tinh hubng dua vao bai toan phong thuc tién vé (rng dung cua tich phan dé
tinh thé tich cac khéi tron xoay cho HS I6p 12 giai quyét.

2. Khung Ii thuyét tham chiéu

Pé xay dyng tinh hudng day hoc, chiing tdi sir dung mét sé khai niém quan trong
trong li thuyét tinh huong do G.Brousseau dat nén mong.
2.1. Bién didactic

Mot ho cac bai toan c6 thé duoc sinh ra tir mot tinh hudng bang viéc thay doi
nhirng gia tri caa mot so6 bien. Cac bién nay, dén luot no, lai lam thay doi nhirng dac
trung cua cac chién lugc giai (46 khé khan, tinh hop thuc, su phic tap...). Ching s& 1a
bien didactic néu bang cach tac dong lén chung, nguoi ta cd thé tao nén nhiing thich
nghi va nhitng diéu tiét cua viéc hoc tap.

G.Brousseau goi bién didactic 1a nhiing bién c6 thé lam thay d6i dic trung cia
nhiing chién luoc giai hay cau tra 10i cia HS va giéo vién (GV) cé thé thuc hién viéc
lua chon cac gia tri cua bién (tham khao Bessot A. va céc tac gia, nam, tr. 145).

2.2. Chién lwgc co sé va chién lwoc t6i wu

Pung trudc mot van dé duoc dat ra trong tinh hudng day hoc, HS c6 thé c6 mot
chién lugc tim cau tra 16i. Nhung cau tra lo1 ban dau nay co thé khong phai la cai ma
GV muén giang day. Khi d6, chién luoc tim cau tra 10i duoc goi la “chién lugc co sd”.
Hién nhién, chién lugc co sd lién quan dén nhitng kién thic ci, cho phép HS ¢6 mot
hiéu biét ban dau vé bai toan dit ra.

Chién lugc co s¢ phai nhanh chéng to ra khiém khuyét hoic khong hiéu qua.
Piéu nay bugc HS phai tién hanh nhiing diéu tiét, nhitng sira ddi trong hé théng kién
thirc caa minh. HS déu phai ludng Iy khi chon cac quyét dinh. Mong muon cua GV la
HS chuyen tur chién lugce co sd dén chién lugc toi wu. Thong thuong, chién lugc toi vu
nay chira dung kién thirc mgi ma GV muon gidi thiéu cho cac em (tham khao Bessot
A. va céc tac gia, nam 2009, tr. 197).

2.3. Phan tich tién nghigm va phéan tich hgu nghigm

Phan tich tién nghiém la thiét 1ap mot mé hinh du kién vé thuc té (tinh hudng Sa
gan lién véi doi tugng tri thuc dang nghién ctru). Khi phan tich tién nghiém, nguoi ta
thuong tim cach xac dinh céc yéu to:

- Céc bién didactic c6 thé tac dong trong Sa, nhiing chién luoc hay cau tra 15i co
thé xuat hién va anh huong cua bién trén chién lugc.
- Nhiing céi c6 thé quan sat duoc, minh chirng cac chién luoc hay cau tra loi.
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- Nhiing kién thirc 4n dang sau nhitng chién luge do, nghia 1a nhitng kién thuc
mam mong cho sy nay sinh cac chién lugc.

- Nhiing kién thuc c6 thé nay sinh va cac lua chon gia tri caa bién tao ra diéu kién
nay sinh do.

Phan tich hau nghiém l1a dung lai tinh hudng thuc té Sp xay ra thuc su khi trié’n
khai thyc nghiém tinh huong Sa. Trong d6, diém mau chot Ia thuc hién sy phan tich doi
chiing gitta nhitng cai da dy kién trong phan tich tién nghiém véi nhitng dix liéu va moi
quan h¢ gitra cac dir liéu thu thap duoc khi trien khai tinh huong thyc nghiém, nghia 1a
su d6i chung gitra tinh hudng Sa va tinh hudng thuc nghiém Sp xay ra trong thuc té
thuc nghiém (tham khao Bessot A. va cac tac gia, nam 2009, tr. 207).

3. Thuc nghiém suw pham
3.1. Péi tweng thuc nghiém

Déi twong thuc nghiém 1a hoc sinh 16p 12TN Truong trung hoc phd théng Tay
Do, huyén Long My, tinh Hau Giang. Lép c6 35 HS tham gia khao sét, 16p nay cé hoc
lyc trung binh - kha va cac em d& dugc hoc xong cong thirc ing dung tich phan dé tinh
thé tich khdi tron xoay.

3.2. Cong cu dé to chirc thuc nghiém va kich ban
a. Cong cu dé to chirc thuc nghiém

HS duoc t6 chuc tiép can nhitng bai toan phong thuc tidn vé tinh thé tich khdi
tron xoay nhu sau:

Bai toan 1. Tinh thé tich thiing rirou

Cita hang rieou Ciia anh Hung ¢é dat mua tir co sé san xudt 7 thing rweou kich
thudc nhu nhau, thung c¢6 hinh dang khéi tron xoay véi duong sinh dang parabol, mdi
thing ruou ¢6 ban kinh & hai mat 1a 30 cm va & giira 12 40 ¢m, chiéu dai thung ruou 1a
100cm. Biét rang: thiing chtra dy ruou va gia mdi lit ruou 14 hai muoi nghin déng. Hoi
s6 tién rwou ma ctra hang cua anh Hung phai tra cho co s& san xut ruou 1a bao nhiéu?

Hinh 1. Bay thung ruou
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Bai toan 2. Tinh khoi lwong qud duwa hdu
Qua dua hiu ¢6 hinh dang khdi tron xoay véi duong sinh dang elip véi chiéu dai

la 28cm va chiéu rong 25cm. Hoi qua dwa hau ning bao nhiéu kg, biét ring
1dm* ~ 0,95kg 2

Hinh 2. Qud dira hdu

b. Kich ban
Thoi gian thuc nghiém 1a 90 pht, thuc nghiém dugc thiét ké theo 5 pha nhu sau:
Pha 1. (Lam viéc ca lop, 20 phdt). GV 6n tap lai kién thic vé: Cach xac dinh
phuong trinh parabol, elip, cong thuc tinh thé tich khoi tron xoay khi quay hinh phang
xung quanh truc Ox, Oy.

Muc tiéu: Pha 1 gitp cac em thuan lgi hon trong viéc 1ap phuong trinh parabol,
elip, tinh thé tich cac khoi tron xoay.

Pha 2. (Lam viéc theo nhdm, c6 su can thi¢p cua GV, 15 phut).

L6p hoc chia thanh 5 nhém. GV phét cho HS phiéu s6 1 chira ni dung bai toan 1
cho mdi nhdm, nhiém vu ctia nhom la chuyén doi tir bai toan phong thuc tién thanh bai
toan toan hoc, tirc 1a nhom xac dinh duoc phuong trinh céc dudng tao ra hinh phang.

Muc tidu: Giai quyét bai toan phong thuc tién 1a cach 1am kha mai so véi HS
THPT, HS c6 thé gap kho khan khi chuyén bai toan phong thyc tién thanh bai toan toan
hoc, do d6 ¢ pha 2 nay GV cho HS lam viéc theo nhom dé cac em cung nhau giai quyet
bai toan va c6 su can thiép cua GV (néu can thiét).

Pha 3. (Lam viéc theo nhom, 15 phut).

Lép hoc van chia thanh 5 nhém. HS tiép tuc 1am viéc trén phiéu sé 1, nhiém vu
cua nhom la giai quyét bai toan toan hoc, tra vé két qua thuc tién tirc 1a nhom tinh dwgc
thé tich khdi tron xoay va két luan theo yéu cau.

Muc tiéu: Trong pha 3, cac em giai quyét bai toan co su cong tac tir cac ban trong
nhom. Giai doan nay tao co hdi cho cac em bao vé chinh kién caa minh. Tuy nhién, cac
em ciing c6 thé thdy duoc nhan dinh ciaa minh chua chinh xac néu dugc ban khac thuyét
phuc bang nhiing ching ci hop Ii. O pha 3 ndy GV hoan toan khéng can thiép, ching toi
muén cac nhom ty giai quyét va thé hién su tién bo cua cac nhém so vai pha 2.
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Pha 4. (Hop thirc hoa, tong két, 15 phat).

Lép hoc van dugc chia thanh 5 nhdm. Cac nhdm cling sira bai vai GV. Mai nhém
dua ra nhan xét, phat biéu. Cac nhdm khac nhan xét. GV 1a nguoi nhan xét, danh gia
sau cung.

Muc tiéu: Pha 4 la su nhan xét, danh gia cac két qua c6 dugc tir pha 2, pha 3
nhung c6 su can thi¢p tir GV (rat han ché). N6 cho phép ghi nhan lai nhitng gi quan
trong, cac yeu t6 ma cac em co thé hoc tap thong qua bai toan phong thuc tién. HS
dugc mong muon dé biét van dung tich phan dé tinh thé tich khoi tron xoay c6 trong
thuc té.

Pha 5. (HS lam bai ca nhan, 25 phut).

T chirc cho cac em lam bai c& nhan véi tinh hudng giai bai toan 2. HS lam bai
trén gidy do gido vién photo c6 in sin noi dung bai toan (phiéu sb 2).

Muc tiéu: Ching tdi mudn biét xem két qua ma cac em lam bai toan 2 nhu thé
nao khi chiing t6i da gidi thiéu va giai quyet xong bai toan 1. Qua do, ching t61 danh
gla duoc kha ning cua c& nhan HS trong tiép can va giai quyét bai toan phong thuc
tién.

3.3. Phan tich tién nghigm hai bai toan
a. Muyc tiéu bai toan

Hai bai toan duoc thiét ké véi mong mudn cho HS tiép can bai toan phong thuc
tién vé ung dung tich phan dé tich thé tich khoi tron xoay. Ngoai ra, chling téi ciing tao
co hoi cho HS 6n lai kién thirc vé: phuong trinh parabol, elip, tinh tich phan.

b. Cac bién didactic

Bién V1: Tinh d6i xtng cua vét thuc té: co tim d6i xang hay khong?

Bién V2: Tinh d6i xung ciia dudng sinh: duong sinh ¢6 truc dbi xing hay khong?
c. Nhang chién luroc c6 thé
- S1: Quay hinh phing xung quanh truc Ox. Trong do:

+ S11: Bé thung rugu nam ngang, chon hé truc toa d6 Oxy sao cho O tring tam
mit day cua thung ruou, lap phuong trinh parabol, &p dung cdng thuc tinh thé tich khi
tron xoay khi quay hinh phing xung quanh truc Ox, suy ra két qua.

+S12: Pé thung rugu ngang, chon hé truc toa do Oxy sao cho O trung tdm ddi
xing cua thung ruou, lap phuong trinh parabol, &p dung cong thirc tinh thé tich khdi
tron xoay khi quay hinh phing xung quanh truc Ox, suy ra két qua.

+ S13: Bé qua dura nam ngang, chon hé truc toa dd Oxy sao cho O triing tm cua
qua dua (O nam chinh gitra qua dua), 1ap phuong trinh elip ¢d truc I6n a =14, truc nho
b=12,5, 4p dung cong thic tinh thé tich khdi tron xoay khi quay hinh phing gigi han
bai elip xung quanh truc OX, suy ra két qua.

- S2: Quay hinh phing xung quanh truc Oy. Trong do:

48



TAP CHi KHOA HOC BHSP TPHCM Dwong Hitu Tong va tgk

+ S21: Pé thung rugu dtng, chon hé truc toa do Oxy sao cho O trung tdm mat
day cta thung ruou, 1ap phuong trinh parabol, ap dung cdng thuc tinh thé tich khoi tron
xoay khi quay hinh phiang xung quanh truc Oy, suy ra két qua.

+ S22: Pé thung ruou ding, chon hé truc toa do Oxy sao cho O trung tdm cua
thung ruou (O nam chinh giira thung ruou), lap phuong trinh parabol, ap dung cong
thirc tinh thé tich khéi tron xoay khi quay hinh phing xung quanh truc Oy, suy ra két
qua.

+ S23: bé qua dua dung, chon hé truc toa do6 Oxy sao cho O trung tam cua qua
dwa (O nam chinh giita qua dwa), 1ap phuong trinh elip ¢ truc Ién a =14, truc nho
b=12,5, p dung cong thic tinh thé tich khdi tron xoay khi quay hinh phing gisi han
bai elip xung quanh truc Oy, suy ra két qua.

d. Anh huéng cac gid tri cua bién duoc chon dén céc chién liroc
Bdang 1. Gia tri cua bién dwoc lua chon trong bai toan 1 va bai toan 2
Bai toan V1 V2
Bai toan 1

. C6 tam ddi xing Puong sinh ¢6 truc ddi xing
(Thung ruwgu)

Bai toan 2
(Qua dwa héu)

Gia trj “co tam ddi xang” cua bién V1 trong ca 2 bai toan tao diéu kién thuan lgi
cho HS tién hanh chon hé truc toa do Oxy, lap phuong trinh va tinh thé tich cac khoi
tron xoay Vi chon gié tri nay bai toan s€ roi vao cac truong hop dac biét, nguoi giai sé
dé dang giai quyét bai toan. Do do, gia tri nay dem dén thuan loi cho chién lugc S12,
S13, S22, S23.

Bién V2 nhan gié tri “dudng sinh c6 truc ddi xtng ” dem dén thuan lgi cho céc
chién lugc S12, S13. Ngoai ra, né con gay rat nhiéu kho khin cho HS nhu: phai ddi
bién tir x sang bién y, khong quen quan sat hinh anh ciing nhu lam viéc véi dbi tuong 12
bién y. Do d6 chién luoc S2 bi han ché phan nao va gép phan tao co hoi cho nhém
chién lwgc S1 xuét hién.

C6 tam ddi xiing Puong sinh ¢6 truc ddi xing

e. Nhiing quan sat c6 thé
Nhieng 1oi gidi c6 thé doi véi bai toan 1: (Tinh thé tich thing rugu)
- Ung vai cac bién da chon, ta cé chién luoc S11 va huéng giai bai toan 1 c6 thé
quan sat dugc nhu sau:

+ Ta s& dé thung ruou nam ngang dé thuan loi trong viéc tinh toan. Chon hé truc
toa do Oxy sao cho O trung tdm mat day cua thung ruou, tir dé bai ta co hinh vé sau.
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Hinh 3

+ Ta can tim phuong trinh parabol ¢6 dinh 1(50;40) va di qua diém A(0;30).
+ Goi parabol (P) c6 dang y =ax* +bx+c

—b 2
P _59 __ h=2
oa b=-100a 5
1(50:40) € (P) <> 140=a2500+b50+¢ < c=30
A0;30) € (P) c=30 -1

a=—
250
XZ

+ Vi (P) c6 dinh 1a diém 1(50;40) va di qua diém A(0;30) nén ta cd hé:

y=——-+ 5 x +30 (P) (phuong trinh duong sinh).

+ Ta can tim thé tich khéi tron xoay dugc tao thanh khi quay hinh phang giéi han
2
y=——-+—-%x+30
250 5
y=0
x=0
x =100

bai cac duong:

quanh truc Ox.

+ Bay gio ta &p dung cdng thuc tinh thé tich khéi tron xoay:

b 100 2
+ﬂmtmhv=njymx=njcni—+3x+3m%m
) 250 ' 5
100 4
=7 J‘(X——Lx3 LA +900)dx
) 62500 3125 125
5 4 100
X X 1T s g00x)
312500 12500 375

— 425162(cm°) = 425162(1)
0
+ Suy ra, s6 tién ma ctra hang ciia anh Hung phai tra cho co s¢ san xuat ruou a:
425,162.20000.7=59522680 (ddng).
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- Ung véi céc bién da chon, ta c6 chién lwoc S12 va huéng giai bai toan 1 c¢d thé
quan sat dugc nhu sau:

+ Ta s& dé thung ruou nam ngang dé thuan loi trong viéc tinh toan. Chon hé truc
toa do Oxy sao cho O trung véi tam doi xing cua thung rugu tir d¢ bai ta vé hinh va
chon toa d6 dinh I, diém B.

+ Ta can tim phuong trinh parabol ¢é dinh 1(0;40) va qua diém B(50;30)
+ Goi parabol (P) c6 dang y =ax® +bx+c
+ Vi (P) c6 dinh 1a diém 1(0;40) va di qua diém B(50;30) nén ta cé hé:

-b b
O - = O =
2a 2a b=0
1(0;40) e (P) < 40=c <4 c=40
B(50:30) e (P)  |30=a2500+b.50+40 a= 2‘_510

2

=y= —2X—50 +40(P) (phuong trinh canh thung rugu).

+ Ta can tim thé tich khéi tron xoay dugc tao thanh khi quay hinh phang giéi han

XZ

y=-2_ 440
250

boi cac dudng: y=0 quanh truc Ox.

X =-50

x =50

+ Bay gio ta &p dung cdng thuc tinh thé tich khéi tron xoay:

2

b 50
+ Thétich V =z [ y’dx =7 | (—2"—50+40)2dx
a -50

j( X' X2 +1600)dx
62500 250

5 50
X" 80 s 1600x) =425162(cm®) = 425162(1)
312500 750

=7(

-50
+ Suy ra, s6 tién ma ctra hang ciia anh Hung phai tra cho co s¢ san xuat ruou Ia:
425,162.20000.7=59522680 (ddng).

- Ung vai cac bién da chon, ta cé chién luoc S21 va hudéng giai bai toan 1 c6 thé
quan sat dugc nhu sau:

+ Ta sé dé thung rugu ding. Chon hé truc toa d6 Oxy sao cho O trung tdm mat
day cua thung ruou, tir dé bai ta v& hinh va chon toa do dinh I, diem A.
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+ Ta can tim phuong trinh parabol ¢é dinh 1(40;50) va di qua diém A(30;0)
+ Goi parabol (P) c6 dang x =ay* +by+c

+ Vi (P) ¢6 dinh 1a diém 1(40;50) va di qua diém A(30; 0) nén ta c6 hé

—b 2
—=50 - _ b==
oa b=-100a 5
1(40;50) € (P) < <40=2a.2500+hb.50+Cc <4 c=30
-1
A(30:0) e (P c=30 =——
(30;0) € (P) 550

2

250 + c y+30 (P) (phuong trinh duong sinh)

o Y

2
+—y+30
250 y
X= O
y=0
y =100

+ Ta can tim thé tich khéi tron xoay dugc tao thanh khi quay hinh phang giéi han
2

bai cac duong:

quanh truc Oy.

+ Bay gio ta &p dung cdng thuc tinh thé tich khéi tron xoay

100

2
+ Thétich V = njxdy nj(——+ y +30)2dy

_ y
”I(szsoo 3125y

ki 900)d
125y +900)dy

y y4 100
—y°+900
(312500 12500 375 y’ )

=425162(cm®) = 425162(1)
0

+ Suy ra, so tien ma ctra hang cua anh Hung phai tra cho co so san xuat rugu la

425,162.20000.7=59522680 (dong)

- Ung véi céc bién da chon, ta c6 chién lwoc S22 va huéng giai bai toan 1 ¢d thé
quan sat dugc nhu sau:

+ Ta s& dé thung rugu ding. Chon hé truc toa do Oxy sao cho O trung véi tam
doi xirng cua thung ruou tur dé bai, ta vé hinh va chon toa o dinh 1, diém A, B

+ Ta can tim phuong trinh parabola c6 dinh 1(0;40) va qua diém A(30;50)
+ Goi parabol (P) c6 dang x = ay” +by +c

+ Vi (P) c6 dinh 1a diém 1(0;40) va di qua diém A(30;50) nén ta c6 hé
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-b b
O —_— = O =
2a 2a b=0
1(40,0) e (P) < 40=c <4 c=40
A(3050) € (P) |30 =a2500+b50+40 a= 2‘_510

2

= X= —2y—50 +40 (P) (phuong trinh duong sinh).

+ Ta can tim thé tich khéi tron xoay dugc tao thanh khi quay hinh phang giéi han

2

x=-2J 140

250

bai cac duong: x=0 quanh tryc Oy.
y=-50

y =50

+ Bay gio ta &p dung cdng thic tinh thé tich khéi tron xoay:

b 50 2
+ Thétich V = z[ x*dx =7 | (—2y—50+40)2dy
a -50

1600)d
I (62500 250y +1600)dy
5 50
Y80 s 1600y)| = 425162(cm®) = 425162(1)
312500 750 ’

-50

+ Suy ra, s6 tién ma ctra hang ciia anh Hung phai tra cho co s¢ san xuat ruou Ia:
425,162.20000.7=59522680 (ddng).

Nhieng 1oi gidi c6 thé doi véi bai toan 2: (Tinh khéi lwong qua dwa hau)

- Ung vai cac bién da chon, ta cé chién luoc S13 va hudéng giai bai toan 2 c6 thé

quan sat dugc nhu sau:

+ Ta s& dé qua dwa nam ngang dé thuan loi trong viéc tinh todn. Chon hé truc toa
d6 Oxy sao cho O trung tdm qua dua hau va truc I6n cuaa elip nam trén truc Ox bang 28,
truc nho nam trén truc Oy bang 25.
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+ Ta biét qua dwa hau c6 dang elip trdn xoay, ta can tim phuong trinh elip trong
toa d6 2 chiéu cé do dai truc I6n 1a 28, do dai truc nho la 25.
2 2

+ Ta dung c6ng thuc: X—Z + g—z =1(a>b)
a

+ V6i a lantra truc I6n va b 1a ntra truc nho.
+ V6i cdng thirc tinh thé tich, ta can biéu din cong thic theo y? va diéu nay rat

dé dé thuc hién: —+>bl—2 =1= x’b* + y’a® = a’b?
a

2 b2 2 2
=yi=2p @ - x)
a
+ Vi a=14 va b=12,5 ta duoc:

2
2 125 > (147 — x?) =0,797(196 - x?)

=Y
+Co phuong trinh elip, ta 4p dung tich phan dé tinh thé tich

14 14
V=2r j y2dx = 27 j 0,797(196 — x*)dx
0 0

14
=2.0,797x j (196 — x2)dx
0

3 14
= 2.2,504(196% — X?) — 9161cm® = 9161dm

0
Vay khéi lwong qua dwa hau 13 9,161.0,95 ~ 8,7kg
- Ung vai cac bién da chon, ta c6 chién luoc S23 va hudéng giai bai toan 2 c6 thé
quan sat dugc nhu sau:
ot Ta s& dé qua duagl’rng. Chon hé tr}_lc toa do Oxy sa0 cho O trung tém‘qué dua
hau va truc 16n cua elip nam trén truc Oy bang 28, truc nho nam trén truc Ox bang 25.
+ Ta biét qua dua hau c6 dang elip tron xoay, ta can tim phuong trinh elip trong
toa d6 2 chiéu c6 do dai truc I6n 1a 28, do dai truc nho la 25.
2 2

+ Ta dung c6ng thuc: X—z + g—z =1(a<b)
a

+ V6i b la nira truc 16n va a la nira truc nho.
+ Vai cong thiec tinh thé tich, ta can biéu dién cong thic theo x? va diéu nay rat
dé dé thuc hién: —+g—2 =1= x°b* + y’a’ =a’h’
a

z_a2 2 2
== -y
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+Via=125 va b =14, ta duoc:

2 _125°
14°

+ C6 phuong trinh elip, ta 4p dung tich phan dé tinh thé tich

= X (14 — y*)=0,797(196 - y*)

14 14
V=2r j x2dy = 27 j 0,797(196 — y2)dy
0 0

14
=2.0,797x j (196 — y?)dy
0

3 14
— 2.2,504(196y — y?) —9161cm® = 9161dm

0
Vay khéi lugng qua dwa hiu 1a 9,161.0,95 ~8,7kg
4. Két qua va thao luan
Thyc nghiém dugc ching toi trién khai tai 16p 12TN (35 HS) Truong THPT Tay
Do, huyén Long My, tinh Hau Giang, thoi gian: vao tiét 3, tiet 4 puéi s:émg thur 5, ngay
17 thang 3 nam 2016. Cac s6 liéu dugc chdng toi thu thap bao gom két qua thao luan
cua 5 nhdm, két qua phiéu lam bai ca nhan cua 35 HS.
4.1. Pha 1. On tap lai kién thic ci
a. Cach xac dinh phuwong trinh parabol, elip
b. Cong thite thé tich khéi tron xoay khi quay hinh phang xung quanh

b b
i). Truc Ox 1a: V =7 [ y*dx i) Truc Oy 1a: V = 7 [ X*dy

4.2. Pha?2.

Bdng 2. Bang thong k& chién luoc gidi cua cac nhdm doi véi bai toan 1
Chién lugc S11 | Chién lugc S12 | Chién lugc S21 | Chién lugc S22
Bai toan 1 0 (0%) 4 (80%) 0 (0%) 1 (20%)

Pay la lan dau tién cac nhém tiép can viéc giai bai toan phong thyc tién, do d6
cac em c6 nhiéu lGng tang trong viéc xac dinh huéng giai. Ho duoc sy can thiép cua
GV cong vai kién thirc 1ap phuong trinh da duoc nhéc lai ¢ pha 1 nén cac nhom hau hét
sir dung chién lugc S12 dé tim 10i giai cho bai toan. Ngoai ra, da phan HS chon chién
lugc nay ciing co thé do cac em quen véi cach lap phuong trinh parabol ¢6 truc dbi
xing la truc Oy nén chién luoc S12 d& dang xuat hién. Sau day l1a bai 1am cua mot
nhém.
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Cdu hoéi goi y cho cde nhom:
@) Hay ldy ra 1 thimg ruou, chon hé truc toa d¢ (Oxy). thich hop, lap phwong trinh

parabol? Chi ra hinh phdng khi quay quanh truc Ox hodc Oy tao think khdi tron xoay?

Giai
O kih v .ﬁc,am‘@%alm, k. dhoe e {&’5 ,,f,Oau,j ;
W— oy - L ﬂ‘ff‘ﬁ ‘?%mnhuL (¢
; ) . M / ‘W‘\U«(UU?{) e U— ;f‘u., P} .
TLEE (p) v ob o
D%Ll/ﬂ_ﬁ—m“d Pl ,\ T ML VA S ORI S, [ T
i OO WO 5 (- R AT o BN R
; : ¢ = 4
| | | : -
| L t i ot D e Y o
SRRRL) SRR PO, (TR, sty o ' ¥ ‘7 I 2 .E_SIU'C' R o S A Ly e
¥ A T g b
CZ 40
_.._,»_..p&mbct (P 1. cBonq

)i e M d 1} oy A0 O S

< &[0

..... lLlji (fTC( rﬂoP )J;\L,y - ?,U_()u PaEH ﬁ[’“ );_Q fJ{/U,L ‘}7(‘:&» htflb:_ A/i&;ﬁ .o Te

. n\um, dmu fou. ki qum,l E”\ar.‘\‘“ {)ﬁamq.. C:’xwa Ci@ /g\cm bty I\) ...~..’~':—=?L +al
u_oﬂcw r*}mx O, s sl

i Ls £

ks ity

Ngoai ra, nhém 3 chon chién lwgc S22, chién lugc cua nhém nay c6 phan khéc
v6i 4 nhom trude d6 1a chon cach lap parabol c6 truc déi xing 1a truc Ox, véi cach
chon nay HS phai lam viéc vai @i tugng 1 bién y va phai quay hinh phing quanh truc
Oy.

Qua pha 2, chling tdi nhan thiy cac nhém d4 chuyén tir bai toan phong thuc tién
thanh bai toan toan hoc rat dé dang. Trong do, tit ca cac nhom da lap duoc bai toan
toan hoc mac di c6 1 nhém khéc véi 4 nhém con lai nhung két qua van tét va dung
nhu nhitng gi mong doi caa ching toi. Tom lai, tat ca cac nhém lam t6t pha 2 nay.

43. Pha3

Nhiém vu cac nhém a giai bai toan toan hoc va tra vé két qua thuc tién, cac chién
luoc giai duoc tiép ndi tir pha 2. O day, cac nhom phai giai tiép nhitng bai toan toén
hoc ma cac nhém vira lap, dic biét & pha nay cac nhom ty giai quyét bai toan khong c6
su can thiép cua GV. Két qua cho thdy cac nhom lam rét tot 4/5 nhém tinh thé tich khéi
tron xoay khi quay hinh phang xung quanh truc Ox va tra vé két qua thuc tién nhu
mong doi ciia chling tdi. Két qua tiéu biéu caa mot trong bon nhém nhu sau:
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b) Tinh thé tich khdi tron xoay diugc tao thanh khi quay hinh phing trén quanh céc truc
Ox hodc truc Qy? Tinh so tién rwou ma cia hang cua anh Hung phdi tra cho co sé san
xXudt ruou ?

Giai
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Bén canh d6, nhom con lai tinh thé tich khéi tron xoay khi quay hinh phiang xung
quanh truc Oy va tra vé két qua thuc tién dang dép 4n bai toan 1.
44. Pha4

Céc nhém cuing sura bai toan 1 véi GV, diéu nay ciing twong tw nhu pha hoat dong
nhom, hoat dong sira bai tap dién ra rat thuan loi. Cac nhom lan luot trinh bay két qua
bai giai caia nhdm minh, cac nhdm khéc nhan xét, gop y; hau nhu 100% cac nhom lam
dung bai tap 1, tién trinh thao luan dién ra rat nhanh dung nhu thoi gian dy kién coa
chang t6i. Qua pha 4, ching t6i c6 thé khang dinh rang da dat dwugc muc tiéu deé ra la
gidi thiéu cho HS ring cé thé ding tich phan dé giai quyét bai toan phong thyc tién.
45. Phab

Cubi tiét day, chung toi phat phleu diéu tra (chira noi dung bai toan 2) cho HS
nham kiém tra sy hiéu biét cua cac em vé viéc ng dung tich phan dé tinh khéi luong
cua qua dua hau. Sau day 1a két qua thu dugc tir cac phiéu 1am bai cua ca nhan HS.

Bdng 3. Bang thong ké cau trd loi cia HS déi véi bai toan 2

Cau tra loi Giai dugc Hiéu van d& nhung giai | Khong giai dugc
cua HS bai todn 2 chua dén ket qua bai todn 2
Tilg 32/35(91,4%) | 3/35 (8,6%) 0/35 (0%)
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Trong Bang 3 trén, ¢6 32 phiéu da hoan thanh tot va ding dap an, da s cac em six
dung chién lugc S13 dé giai, chi mot vai em sir dung chién lugc S23. Bén canh do, cé
3/35 HS (chiém 8,6%) chua ra két qua cuoi cung va két qua cua mot HS nhu sau:
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Qua bai giai cho thay HS da biét chuyén tir viéc tinh khéi luong qua dua hiu dua
vé viéc tinh thé tich khdi tron xoay (tirc 1a HS d4 chuyén duoc bai todn phong thuc tién
vé bai todn toan hoc) nhung téi khi HS giai bai toan toan hoc HS lai giai sai, trong do
nguyén nhéan 1a em nay da rat y? theo bién x chua dung (ttrc I5i ki thuat tinh toan chir
khong phai ki thuat quy trinh), dan dén liy nguyén ham sai va HS nay chua ra két qua
cua bai toan.

5.  Kétluan

Qua thyc nghiém, ching t6i nhan thiy sé dong cac em thanh cdng véi viée tmg
dung tich phan dé tinh thé tich cua thung ruou va qua dua hau. Hon nira, hau hét HS
cua 16p thuc nghiém déu biét duoc cach giai quyét bai todn phong thuc tidn va da van
dung kha hiéu qua trong pha 5. Tuy vay, c6 mot HS chua dwa ra két qua chinh xac do
bién d6i phuong trinh sai, dan dén tim nguyén ham cua ham sé khéng dung. Nhung em
nay ciing hiéu dugc sy can thiét phai chuyén bai toan phong thuc tién d4 cho vé bai
toan mg dung tich phan dé tinh thé tich khéi trdn xoay.
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