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TOM TAT

Ngay nay, \&i sw tro gi ip ca mot s phan mém toan hoc cé nhidu hinh vé truc quan
sinh dong. Viéc day va hoc toan tré nén hiéu qué hon.Vi thé, muc tiéu bai bao la viét chuong
trinh tinh dién tich hinh phang va thé tich vat thé tron xoay dwoc gi¢i han béi cac duwdng cong y
=f(x), y = 9(x), x = @, X = b v&i a < b trén phadn mém toan hoc Maple. D&c biét, véi bai toan tinh
thé tich vat thé tron xoay sinh ra khi quay hinh phang quanh truc Oy, gidi bang phwong phap
bao tru. T& d6, van dung giai mot sb dang toan trén, nham hd tro day va hoc toan dién tich, thé
tich.

ABSTRACT

Nowadays, with the help of some mathematical softwares, many shapes have become
lively and visual. This makes the teaching and studying of maths much more effective. This
article is aimed to present a new approach in solving the approximation area and volume of
revolution problems limited by curves: y = f(x), y = g(X), x = a, x = b with a<b. Especially, with
the help of the Maple Software, the volume of revolution made while rotating around vertical
axis is solved by the boundary functions. This program is then applied to the solution of some
mathematical forms, supporting the area and volume studying and teaching.

1. Co s6 1y thuyét (Xem tai liéu tham khdo [3])

1.1. Tinh dién tich hinh phing gidi han béi hai dwong cong
Dién tich hinh phing duoc giéi han boi cac duong y = f(x), y = g(x), X = a, x = b,(a<b)
b

5= 1/ () =g lax (@)

a

1.2.Thé tich khéi tron xoay
1.2.1. Phwong phdp cdt ldt dé tinh thé tich

* Thé tich vat thé tron xoay duoc giéi han boi cac duong y =f(x), y =0, x = a, x
= b, sinh ra khi quay quanh truc Ox.

b
sz 2o [ £(x) Pdx (12)

a
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* Thé tich vat thé tron xoay dugc gidi han bdi cac duong y =f(x), y = g(x), x =

a, X = b, sinh ra khi quay quanh truc Ox.

b
p=r| £ () = & (0)]ar 19
a
1.2.2. Phuwong phdp bao try dé tinh thé tich
* Thé tich vat thé tron xoay dugc gidi han bdi cac duong y =f(x), y=0, x = a,
X = Db, sinh ra khi quay quanh Oy
b
sz 270 x| | (x)| de (1.4)
a
* Thé tich vat thé tron xoay duogc gidi han bai cac duong y =f(x), y = g(x), X = a, X = b,
sinh ra khi quay quanh Oy

b
y=[ 271l 17(x) = g(x)]dx (15)

2. Chwong trinh viét trén MAPLE
2.1. Gidi thi¢u Maple

Maple 12 hé thong tinh toan trén cac biéu thirc dai sb va minh hoa toan hoc manh
mé cta cong ty Warterloo Maple Inc. Cung cip nhiéu cong cu truc quan, cac goi Enh
gan lién véi toan hoc phd thong va dai hoc. Maple con 1a mot ngon ngir 1ap trinh hudng
thu tuc (procedure). Tha tuc duogc thuc hién bﬁng cach dong goi mot day cac 1énh xur 1i
cling mdt cong viée vao trong mot thu tuc (procedure) duy nhit, sau d 6 ta chi can goi
tha tuc nay va Maple tu dong thuc hién cac 1énh c6 trong thu tuc d6 mot cach tun tu va
sau do tra lai két qua cudi cung.

2.2. Mgt s6 ham diing trong chwong trinh (xem tai liéu tham khao [1])
2.3. Khai bao tha tuc
procedure_name:=proc(parameter_sequence)

[local local_sequence]

[global global_sequence]

[options options_sequence] statements_sequence;end;
Ghi chi: DBé xubng dong nhan Shift + Enter

2.4. Chwong trinh tinh dign tich va thé tich
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>hinhphang := module ()
option package; export sapxeptang, dientich, thetich;
sapxeptang := proc (danhsach::list) # Thu tuc sdp xép
local tam, i, j, A, n; A := danhsach; n := nops(danhsach);
for i to n-1 do for j from i+1 to n do
if is(A[j] < A[i]) then tam := A[i]; A[i] := A[j]; A[j] := tam end if
end do;end do; return A;end proc;
dientich := proc () # Thu tuc tinh dién tich
localt, g,a, b, f, g;
f:= readstat("Nhap f(x) = "); g:= readstat("Nhap g(x) = "); a:= readstat("Nhap a= <<neu
khong co Enter bo qua>> ");b := readstat("Nhap b =<<neu khong co Enter bo qua>>");
with(Student[Calculus1]); with(plots);print("---------------- BAI GIAI--------------- ),
if a<>NULL and b <> NULL then
print("Dien tich hinh phang gioi han boi cac duong °);
printCy =f, 'y =g, X =a, X =Db); print("Do thi cac duong cong’);
print(plot([f, g], x =-10.. 10, y = -10.. 10, color = [red, green)));
print("Vay dien tich la: S="Int(abs(f-g), x = a.. b) = int(abs(f-g), x = a.. b)) end if;
ifa=NULL and b = NULL then
print("Dien tich hinh phang gioi han boi cac duong °); print(y” =f, 'y =g);
print("Toa do giao diem cua hai duong cong (C1) va (C2)");print(f-g = 0);
print("suy ra nghiem’, solve({f = g}, {x}));print("Do thi cac duong cong’);
print(plot([f, g], x =-3.. 3, -5.. 5));t := solve(f = g, X); q := sapxeptang([t]);
print("Vay dien tich la: S="Int(abs(f-g),x = q[1]..q[nops(q)])=int(abs(f-g),x = q[1]..
g[nops(g)]));end if;end proc;
thetich := proc () #Thi tuc tinh thé tichlocal t, g, a, b, f, g;
f := readstat("Nhap f(x) ="); g := readstat("Nhap g(x) ="); a := readstat("Nhap a = <neu
khong co Enter bo qua>> ");b := readstat("Nhap b = <<neu khong co Enter bo qua>>");

with(Student[Calculus1]); with(plots);print("----------- BAI GIAI-------- );
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if a<>NULL and b <> NULL then print("Hinh phang gioi han boi cac duong °);
printCy" =f, 'y =g, X =a, X =h); print('Do thi cac duong cong’);

print(plot([f,g],.x = -10..10, y = -10..10,color = [red,green]));print('Vat the khi quay
quanh truc Ox"); print(VolumeOfRevolution(f, g, a.. b, output = plot));

printCThe tich vat the Kkhi quay quanh truc Ox can tim la);
print("VV="VolumeOfRevolution(f, g, a.. b, output = integral) = VolumeOfRevolution(f,
g, a.. b)); print("Vat the sinh ra khi quay quanh truc Oy");
print(VolumeOfRevolution(f,g,a..b,"axis'='vertical’,'distancefromaxis'=0, 'output'="plot’));
print("The tich vat the khi quay quanh truc Oy can tim la:’);
print("VV="VolumeOfRevolution(f,g,a..b,'axis' = ‘vertical','distancefromaxis'= 0,output =
integral)=VolumeOfRevolution(f, g, a.. b, 'axis' = 'vertical','distancefromaxis' = 0));

else print("Hinh phang gioi han boi cac duong °); print(y” =f, 'y =q);

print("'Toa do giao diem cua hai duong cong (C1) va (C2));print(f-g = 0);print(‘suy ra
nghiem’,solve({f= g},{x}));print(plot([f, g], x =-10..10, y =-10..10,color=[red, green]));
t ;= solve(f = g, X); q := sapxeptang([t]);print("Vat the khi quay quanh truc Ox");
print(VolumeOfRevolution(f, g, q[1].. g[nops(q)], output = plot));

printCThe tich vat the khi quay quanh truc Ox can tim la);
print(VolumeOfRevolution(f, g, q[l].. q[nops(q)], output = integral) =
VolumeOfRevolution(f,g,q[1]..q[nops(q)]));print("Vat the quay quanh truc Oy’);
print(VolumeOfRevolution(f,g,q[1]..g[nops(q)],'axis'="vertical','distancefromaxis’ = 0,
‘output’ = 'plot")); print("The tich vat the khi quay quanh truc Oy can tim la:’);

print("V ="VolumeOfRevolution(f, g, g[1]..g[nops(q)],'axis'="vertical','distancefromaxis'
= 0, output = integral) = VolumeOfRevolution(f, g, q[1].. g[nops(q)], 'axis' = 'vertical’,
'distancefromaxis’ = 0)) end if; end proc; end module;# Xong thu tuc

Ta gdp cac thu tuc vao trong thu tuc hinhphang, khi @n tinh ta goi goi 1énh
>with(hinhphang): Sau d¢ tinh dién tich ta g8 Iénh dientich();, tinh thé tich ta g5 lénh
thetich(); nhap cac ham s theo bai toan. Néu bai toan chi gigi han boi y = f(x), truc
Ox, X = a, X = b thi ta nhap ham s g(x) = 0. Hai cin a va b khong c6 thi nhan Enter.

* BAi todn : Cho hinh phing (H) dwoc giéi han béi cac duong cong y = x>, y = 2X.

a. Tinh dién tich hinh (H).
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b. Tinh thé tich vat thé sinh ra khi quay hinh (H) quanh Ox va Oy.
Thuce hién giai bai toan bang cach: >with(hinhphang):dientich();
Nhap f(x) = x* va g(x) = 2*x ta duoc két qua nhu sau:
---------------- V: Y g c) /) A—

Dien tich hinh phang gioi han boi cac duong y :x3, y=2x
Toa do giao diem cua hai duong cong (C1) va (C2) X —2x=0

suy ra nghiem, {x=0}, {x=J2}, {x=-J2}

Do thi cac duong cong

J2
Vay dien tich la: S= J |x3 —2 x| dx | =2
-2
Ta thuc hién cau b nhu sau: >with(hinhphang):thetich();
Nhap f(x) = x* va g(x) = 2*x ta duoc két qua la:

BAI GIAI
Hinh phang gioi han boi cac duong y =x3, y=2x
Toa do giao diem cua hai dung cong (C1) va (C2)
3
x —2x=0

suy ra nghiem, {x=0}, {x=y2}, {x=-J2}

Do thi hai duong cong
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10

A

10

Vat the khi quay quanh truc Ox

The Valume o Ravalvlan Argund Lhe Harlzanal Mok Bdwiaen
Tia] = u*]
and
o] - 2
anihe Inaral |24 12 240 10]

The tich vat the khi quay quanh truc Ox can tim la:
vz 64
J Tl:|x6—4x2 dx=—\/77t

21
-2
Vat the sinh ra khi quay quanh truc Oy

Tha valuma of Ravaluban Draund Lha Wadl=l Mo ks Ewaan
fja] = ]
and
] =2
ankhe Ineral F24 102 240 1r2]]

81



TAP CHi KHOA HOC VA CONG NGHE, BAI HOC DA NANG - SO 4(33).2009

The tich vat the khi quay quanh truc Oy can tim la:
J2
V= J 2Tt|x||x3—2x|dx :iﬁn
15

-2

3. Két luén
Chuong tinh tinh din tich hinh phang va thé tich vat thé tron xoay duoc gidi

han bdi mot hodc hai dudng cong, rat thuin tién khi ta thyc hién trinh bay mot bai giai
cling nhu kiém chimg két qua trong qua trinh lam toan. Nhu chung ta di biét, viéc tinh
thé tich vat thé tron xoay khi hinh phang quay quanh truc Oy la mot bai toan phirc tap
khi chuyén ham sé vé biéu thire x theo bién y. Vi bai toan dé ta dung phuong phéap bao
tru dé tinh s& hiéu qua hon.
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