Bai tap phan UD hinh hoc cua tich phan kép

Tinh dién tich mién D gi®i han boi

1. x=y?-2y, Xx+y=0

2.y?=10x+25, y?=-6x+9

3.y=Inx, x=y+1, y=-1

4.y=4x-X?, y=2X>-5X

5.y?=4-4x, x*+y?=4 (phia ngoai parabol)

Giai:
Nhac lai cOng thrc  S(D)= gy dxdy

D




Bai tap phan UD hinh hoc cua tich phan kép

1. Ta tim can tich phan theo dy bang cach khir x tir
2 phwong trinh 2 mat

x=y2-2y=-y (1) <> y>-y=0 < y=0, y=1

Tw do suy ra Osy=I, ta lay nguwoc lai phwong trinh
1 de duoc tiep can doéi voi tich phan theo dx

y2-2y <X < -y

Vay : = . \
Y - s(D1)= §dy § dx = o (v - y')dy =

0 yZ- 2y 0

6



Bai tdp phan UD hinh hoc cua tich phan kép

2. Khtr x tr 2 phuwong trinh da cho

(- 25)- S(9- y) (1) U y - 15
10 6
Suy ra can tich phan theo dy, twong tw nhuw trén, ta

thay vao phwong trinh (1) dé c6 can tich phan theo dx

Vay .
1 2
\/— —(9-y ) \/—
e o , 16415
S(D2)= , N —(120- 8y )dy =

30 3



Bai tdp phan UD hinh hoc cua tich phan kép

3. Ta sé& vé mién D, dé xac dinh can tich phan

0 e’

1 -
S(D,) = (‘)dyb d X \6\'
-1 y+1 A//
1 1 1 /
S(b,)= —- —
2 e

4. Tim giao diém 2 dwdng gidi han D
A4X-X2=2%-5X <> 0=3x%-9x <> x=0, x=3
Suy ra : 0=x <3 <> 0 <3x2-9Xx < 4x-x2 <2x2-5x

3 2x%- 5x

(‘)dx

0 4%X- X

S(D,) = o dy =27/2

2



Bai tdp phan UD hinh hoc cua tich phan kép

5. Tim giao diém cda 2 dwdng da cho
4-4x=4-x? < x?-4x=0 < x=0, x=4 (Loai vi y?=4-4x<0)
Ta vé hinh dé cé can tich phan theo dx |

2 Va-y°

S(D,) = d x

09 o

-2 2
1-y/
4

7N'

— ]
V\__/

8
S(D.)= 2p - —

~
S

N



Bai tap phan UD hinh hoc cua tich phan kép

Bai 1: Tinh thé tich vat thé qi&i han bdi 2 mét

1.V . X2+y2+7°=2, z2=x2+y?, 220
2.\V,: Xx2+y24+72=4, x2+y2=2x, phan trong hinh tru
3.V, X2+y?=1, x%+z%=1

3a. V. y?+z2-x°=0, x=6-y?-z?

Ta sé& tim hinh chiéu cla vat thé xuong mét phang
z=0 (x=0, ) bang cach khtr z ( kKhr x, ) ttr 2
phwong trinh 2 mat tao nén vat thée




Bai tAp phan UD hinh hoc cla tich phan kép
1. 22 = 2-X2-y?=X2+y? > 1= X?+y?
Nhw vay, hinh chiéu ctia V1 xuéng mp z=0 la hinh tron

X?+y?2 <1 <> x?+y? <2-x%-y?. (Lam ngwoc lai v&i pt trén)
Tlre 14 ta cling xac dinh dwgc mat nam trén, nam dudi
trong mién V,.
Vay : V, = 00 [(2 - X - y2)- (x2 + y2)]dxdy

e
Vi mién lay tich phan Ia hinh tron c6 tam la gbc toa
dd nén ta sé ddi bién tp trén sang toa dd cwc bang
cach dat x=rcosq, y=rsing

2p 1 1
P

2

4

V, = (‘)dj O r(2 - 2r2)dr: 2p(r2- %r )

0 0 0




Bai tap phan UD hinh hoc cuda tich phan kép

a

2.0

O<p=<2m O=sr<l



Bai tdp phan UD hinh hoc cua tich phan kép

2. Trong 2 mat da cho c6 1 mat tru kin nén hinh
chiéu chinh 1a hinh tron x2+y2<2x

2 mat con lai 1a nlra dwong va nlra &m clia mat cau.
Vi ca 2 mat da cho déu nhan z=0 la mat doi xirng
nén ta sé tinh thé tich nlra phia trén va nhan déi

V, = 2 00 \/4- X - yzdxdy

x2+y £2x

Mién lay tp 1a hinh tron di qua goc toa do nén ta doi
bién bang cach dat x=rcosg, y=rsing

&é 2C0Sj

. 2
V, = 2(‘) dj O r\/4- rdr

] r/ 0
2



Bai tap phan UD hinh hoc cua tich phan kép

-Ti/2<@<11/2 0 <r <2c0s ¢



Bai tdp phan UD hinh hoc cua tich phan kép

3. Vat thé gi®i han bdi 2 hinh tru kin nén ta co thé
chon 1 trong 2 hinh tru d6 dé chiéu xudng mat z=0
hodc y=0. Chang han, ta chon chiéu xudng mat z=0
dé hinh chiéu l1a hinh tron D: x2+y?2<1

C4 2 hinh tru tao nén V,; déu nhan ca 3 mat toa do 1a
cac mat doi xirng nén ta sé chi tinh thé tich V, phan
thng véi X, y, z 2 0 roi nhan voi 8

Khi d6, hinh chiéu chi con 1a % hinh tron véi x, y = 0
vagidihanbdi g ¢ , ¢ 1. x2

s
N A V1- xzdxdy— 8N dj A r\/l- rcos’jdr
3 00 = J o J

)

xZ+y%£1,x* 0,y° 0 0 0




Bai tap phan UD hinh hoc cua tich phan kép

", s
. -1 2 2 . ?/
V, =8y dj ( —(1- r"cos’j)®
3Ccos |
0 0
s . ,
V, = 8¢y dj ( —((1- cos’j)?- 1)
3CO0S |
0
7
. -1 . 3.
V, = 8(‘) dj ( —(sin"j - 1))
3C0Ss |

0

Ghi chu: Hinh vé cho 1/8 thé tich da c6 trong bai
giang ly thuyét



Bai tdp phan UD hinh hoc cua tich phan kép

3a.,Ta sé khtr x tir 2 ’phu’omg trinh 2 méat dé tim hinh
chiéu cua vat thé xudng mat phang Oyz

2 2
6_y2_22 :y2_|_ 2<:>36 12(y2_|_ 2)_|_ y2_|_22 :y2_|_22
[ 2L 2 _
2 _ y 4 4(1)
< y2+z2 13 y2+22+36‘0(*) A
y2t 2% =9(2)

Do diéu kién x = 0 nén ta loai trwdng hop (2), nhw vay
hinh chiéu can tim 1a hinh tron D : y2+z2<4

Tlrc 13 ta dang lay ngoai khodng 2 nghiém cla tam
thirc (*) nén ta co6 bat dang thirc twong ng

2
2249 yPtgz? —13 yitz? t3620



Bai tap phan UD hinh hoc cua tich phan kép
y2tz?2S49 y?+g° 2_13 y2tz? t3620

B 27 2
Z7ICos9 Jd?lr 6= r% 1 dr
y=rsing 0



Bai tap phan UD hinh hoc cuda tich phan kép




Bai tap phan UD hinh hoc cia tich phan kép

Bai 2: Tinh thé tich vat thé gidi han bdi cac maét

4.V ,. 2z=y?, X?+y?=4,2=0

5. Vg X2+y?=4x, z=X, z=3X

6. Vg X°=y,2=0,2=4-y

7. V4. x=y?, x=4y?, x+z=4, z=0, y=0

8. Vg: y=1+x2, z=3X, y=5, z=0

9. Vy: z=4-y?, z=y?+2, Xx=-1, X=2

10. V,o: Z=X%+Y?, 2=2X2+2Y?, y=X, Yy=X?
11. V,,: X2+z°=4, y=0, y=x, z=0, z=0

12. V150 y=X, y=2X, X=1, z=X2+y?, 7=2X>+y?




Bai tap phan UD hinh hoc cua tich phan kép

4. Trong 3 mat da cho c6 1 hinh tru kin la x?+y?=4 nén
ta dwoc hinh chiéu la hinh tron D: x?+y?<4
V&i 2 mat con lai, hién nhién 0 < '/,y?nén ta dwoc

2 . 2 .
r sin 8p
v4=(\)(\)(%y2-0)dxdy:(\)djbr Jdr:—
D

2 3

THETIZH-%4

2.04




Bai tap phan UD hinh hoc cua tich phan kép

5. Trong 3 mat da cho c6 1 hinh tru kin nén hinh chiéu
xuong mp z=0 la D: x?+y?<4x, tlrc la x=0 trong mién D
Tw do suy ra 3x2x ./

4cosj

Vi = 9o (8x- x)dxdy =y dj § r.2rcosjdr =16T

D ) r/ 0
2

THETICH-%%




Bai tdp phan UD hinh hoc cua tich phan kép

6. Trong 3 m§1t da cho cc’),1 hinh tru nhwng la tru khong
kin, hinh chiéu cua né xudng mp z=0 chi la dwdng
parabol — dwd'ng cong khoéng kin : y=x2.

Do 4o, phén,cc‘)n hd cua parabol phai dwoc “day kin”
b&i giao tuyén clia 2 mét con lai la z=y-4=0, dé hinh
chiéu cua vat theé 1a D: y=x?, y=4, suy ra y<4 trong D
Con lai 2 mat, ta co y=4 < 0=<y-4

4

128
Ve = 00 ((y - 4)- 0)dxdy= ~ dxgy (y- 4)dy = o

D -2 X



Bai tap phan UD hinh hoc cuda tich phan kép

THETICH-%hE




Bai tAp phan UD hinh hoc cla tich phan kép

/. Trong 4 mat da cho co 2 mat tru cung song song voi
Oz, ¢6 hinh chiéu xudng mp z=0 la phan mp khdng kin
X=y?, X=4y?
Do dd, phan h& gitra 2 parabol phai duwoc “day kin” bdi
giao tuyén clia 2 mat con lai |a z=4-x=0, dé hinh chiéu
cla vat thé 1a D: x=y?, x=4y2, x=4, suy ra x4 trong D
Con lai 2 mat, ta cd x=4 «— 0=4-x -
V., = 00 (4 - x)dxdy = d (4 - x)dx O

D 0 \/;4

64
dy = —
15



Bai tap phan UD hinh hoc cuda tich phan kép

THETICH-%7




Bai tAp phan UD hinh hoc cla tich phan kép
8. Trong 4 mat da cho, co 1 mat tru va 1 mp cung song
song vé&i truc Oz 1a y=x2+1 va y=5, hinh chiéu cla 2
mat nay xudng mp z=0 cho mién D: y=x2+1, y=5
Mién D c6 2 phan: bén trai (’ng v&i x<0 va bén phai
(rng voi x=0 nén twong ng khoi V8 chia thanh 2
phan v&i mp z=0 Itc nam trén, Iic nam dwdi mp z=3x

V_ = 00 3xdxdy + 00 (- 3x)dxdy

8
D,x®* 0 D,x<O0

2 5 0 5
V, = (‘)dx(‘) 3xdy + (‘)dx(‘) (- 3x)dy

0 1+ x 2 -2 1+ x 2

2
V= 2y (4- x)3xdx =24

0



Bai tap phan UD hinh hoc cuda tich phan kép
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Bai tap phan UD hinh hoc cua tich phan kép

9. Trong 4 mat da cho c6 2 mat try pa(abol cung song
song voi truc Ox cho ta hinh chieéu xudng mp x=0 la
mién D: z=4-y2, 7z=2+y?2

V, = 0 (2- (- 1)dydz - (\)dy O 3dz =8

D -1 2
THETIZH-Y
0.5 -

-1.0




Bai tAp phan UD hinh hoc cla tich phan kép
10. Trong 4 mat da cho co 2 mét, tru pgrabol cung song
song voi truc Oz cho ta hinh chiéu xuéng mp z=0 la
mién D: y=x, y=x?

Vie T 80O - 2y 7). (x - y7))dxdy

1 X THETIZH-%"10

Vie = O dx(‘) (x2+ yz)dy

1=
%D — I L =%
L bl bl LN L




Bai tdp phan UD hinh hoc cua tich phan kép

11. Ta chon ntra hinh tru x?+z%=4, z=0, z=0 song song
v@i truc Oy, tire 1a hinh chiéu la D: 0=z, x?+z%<4

Vat thé V11 lai chia thanh 2 phan: phan &ng voi x>O thi
mp y=x nam trén, phan &rng v&i x<0 thi mp y=x nam
dwdi so voi mp y=0

V. = 00 xdxdz + 00 (- x)dxdy

11

D,x®* O D,x<0

% 2 p 2
: _ _ _ 16
V. = 6dj (‘)I’.I’COdeI’+ (‘)dj 6r(- rcosj )dr= —

11
3
0 0 V 0
2



Bai tap phan UD hinh hoc cuda tich phan kép
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Bai tap phan UD hinh hoc cua tich phan kép

12. Trong 5 mat da cho, cc’; 3 mat phang cung song
song v&i truc Oz, hinh chiéu cua chung xuéng mp
z=0 la tam giac D: y=x, y=2x, x=1

1 2 X

D

2 2 2 2
Vi = o0 ((@x +y )- (x +y ))dxdy= ydxy x“dy
0

X

THETICH-%"12




