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I. Ly thuyét co ban vé ing dung tich phan tinh dién tich

Y nghia hinh hoc cua tich phan xac dinh la co s& dé xay dung cac céng thic tinh
dién tich hinh phang. Néu ham sé f(x) lién tuc va khdng am trén doan [a; b], thi
tich phan 2,0 f(x) dx chinh la dién tich S cGa hinh thang cong giéi han béi d6

thi ham s6 y = f(x), truc Ox va hai dudng thang x = a, x = b.

Tu dé, ta téng quat hda cho cac truong hgp phic tap hon.

Il. Cac dang toan tinh dién tich hinh phang

Dang 1: Hinh phang giéi han béi do thi y = f(x), truc hoanh (y=0), va

hai duong thang x =a, x=b

Day la dang bai co ban nhét, ap dung truc ti€py nghia hinh hoc cuta tich phan.

« Cong thic téng quat:s = [_P [f(x)| dx

e Giai thich: Vi dién tich khéng thé am, ta phai lay gia tri tuyét déi cia ham sé
f(x). D€ tinh tich-phan nay, ta can xét dau cua f(x) trén doan [a, b] dé pha
dau gia tri tuyét doi.

Phuong phap giai:

1. Giadi phuong trinh f(x) = 0 trén doan [a, b] dé tim cac nghiém c., c (néu

10 Coren

co).
2. Chia doan [a, b] thanh cac doan nhd hon dua trén cac nghiém vua tim.

3. Trén modi doan nhd, f(x) sé khéng déi dau. Ta xét dau va pha tri tuyét déi.
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4. Tinh téng cac tich phan trén ting doan nhd.
Vi du minh hoa:

1. Vi du 1: Tinh dién tich hinh phang gidi han bai d6 thi ham s6y = x2 - 4, truc
Ox, va hai dudng thang x = 0, x = 3.

2. Giai:
Ap dung c6ng thic: S = fo3 |x2 - 4| dx.
Xét dau f(x) = x2-4 trén [0, 3]. Taco f(x) = 0 & x = 2 hoacx = -2. Trén doan
[0, 3], chi cé nghiém x = 2.

o Trén [0, 2], f(x) = 0 nén |x2- 4| = -(x2-4) = 4 -x2,

o Trén [2, 3], f(x) = 0 nén |x%2 - 4] = x? - 4.

Do do, ta tach tich phan:
S = foz (4 - x2) dx + f23 (x2 - 4) dx
S = [4x - x¥/3] |2 + [x*/3 - 4x] |,
S=((8-8/3)-0)+ ((9-12)-(8/3=8)) =16/3 + 7/3 = 23/3 (dvdt).
3. Vi du 2: Tinh dién tich hinh phang gidi han béi dé thi y = cos(x), truc Ox, x =
Ovax=r.
4. Giai:
S = [, |cos(x)| dx.
Trén [0, ], phuong trinh cos(x) = 0 c6 nghiém x = /2.

o Trén [0, /2], cos(x) = 0.
o Trén [/2, n], cos(x) < 0.
S = 10“/2 cos(x) dx + [ " -cos(x) dx
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S = [sin(x)] |,V2 - [sin(x)] [t

S = (sin(r/2) - sin(0)) - (sin(m) - sin(1/2)) = (1 -0) - (0 - 1) = 2 (dvdt).
Dang 2: Hinh phang giéi han béi hai doé thi y = f(x), y = g(x) va hai
duong thangx=a, x=b
Pay la trudng hop téng quéat hon, dién tich hinh phang la phan nam gilra hai d6
thi.
« Céng thic téng quat:S = fab If(x) - g(x)| dx
e Giai thich: Dién tich duoc tinh bang tich phan cta "khodng cach" giita hai
ham so f(x) va g(x). Ta lay gia tri tuyét doi cta hiéu hai ham dé ddm bao dién
tich luén duong.
Phuong phap giai:
1. Lap hiéu h(x) = f(x) - g(x).
2. Giai phuong trinh h(x) = 0 dé tim cac giao diém trén [a, b].
3. Xét dau cula h(x) trén cac khoang con dé€ pha dau gia tri tuyét doi.
4. Tinh tich phan.
Vi du minh hoa:
1. Vi du 1: Tinh dién tich hinh phang gi¢i han bdi d6 thiy = x2vay = -x + 2, va
hai dudng thang x = 0, x = 1.
2. Giai:
S = fol |X2 - (-x + 2)| dx = jol |x2 + x - 2| dx.

Xét dau h(x) = x2 + x - 2 trén [0, 1]. h(x) cé nghiém x = 1 va x = -2,
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Trén doan [0, 1], h(x) = 0 (vi du thr x = 0.5, ta c6 0.25 + 0.5 -2 0).
Vay [X2 + x-2| =-(x2+ x-2) =-x>-Xx+ 2.
S = Jot (%2 - x +2) dx = [-x3 - x2/2 + 2x] |,
S=(-1/3-1/2 +2)-0 = 7/6 (dvdt).
Dang 3: Hinh phang giéi han béi hai dé thiy = f(x) va y = g(x) (chua
cho can)
Trong dang nay, cac can tich phan chinh la hoanh d6 giao diém cua hai do thi.
e Cong thuc:S = fab |f(x) - g(x)| dx, trong dé a, b la hai nghiém lién tiép
nhé nhat va |én nhat clia phuong trinh f(x) = g(x).
Phuong phap giai:
1. Lap phuong trinh hoanh d6 giao di€ém: f(x) = g(x).
2. Gidi phuong trinh dé tim tat cad cadc nghiém XT) Koy ey X
3. Can tich phan sé la nghiém nhé nhat va nghiém 16n nhat (néu hinh phang la
mot mién kin duy nhat). Néu cé nhiéu hon 2 nghiém, hinh phang cé thé dugc

chia thanh nhiéu phan.

4. Ap dung céng thic nhu Dang 2. Trén moi khoang gilta hai nghiém lién tiép,
hiéu f(x) - g(x) thuang khéng déi dau.

Vi du minh hoa:

1. Vi du 1: Tinh dién tich hinh phang gi6i han bai Parabol (P): y = x2 - 4x + 3 va

duong thang d:y = x - 1.
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2. Giai:
Phuong trinh hoanh do giao diém: x2-4x + 3 =x-1ex2-5x+4=0e Xx =
1 hoac x = 4.
Vay hai can tich phanlaa=1, b = 4.
Dién tich S = [, *|(x? - 4x + 3) - (x - 1)] dx = [,* [x? - 5x + 4| dx.
Trén khoang (1, 4), tam thic x2 - 5x + 4 0.
S = f14-(x2-5x + 4) dx = f14 (-x2 + 5x - 4) dx
S = [-x¥3 + 5x%/2 - 4x] | #
S=(64/3+40-16)-(-1/3 + 5/2-4) = 9/2 (dvdt).
3. Vi du 2: Tinh dién tich hinh phang giGi han bgi dé thiy =x3vay = x.
4. Giai:
Phuong trinh hoanh d6 giao diém: x3=xe x3-x=0e x(x2-1) =0« x = -1,
x=0,x=1.
Hinh phang nay gém hai phan déi xiing nhau qua géc toa do, trén cac doan
[-1, 0] va [O, 1].
S = f_ll |x3 - x| dx = f_lo |x3 - x| dx + fol |x3 - x| dx.

o Trén (-1, 0), x3 - x > 0.

o Trén (0, 1), x3-x 0.

S = f_lo (x3 - x) dx + 101 (x - x3) dx

S = [x44-x?/2] | |0 + [x?/2 - x4/4] |,

S=(0-(1/4-1/2)) + ((1/2-1/4)-0)=1/4 + 1/4 = 1/2 (dvdt).
Dang 4: Tinh dién tich theo biény

Poi khi, viéc bi€u dién x theo y va tinh tich phan theo dy sé don gidn hon.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang > /7



e Cong thuc: Hinh phang gidi han bdi x = g(y), truc tung (x=0),y =c,y =d

cé diéntich la s = [ 9 |g(y)]| dy.

e Cdng thuc téng quat: Hinh phang gidi han bai x = 9,(Y), x=9,(y), y=¢cy

=dcodiéntichlas = [ 9 |g,(y) - g,(y)| dy.
Vi du minh hoa:

1. Vi du 1: Tinh dién tich hinh phang gi6i han bai dé thi (P): y2 = 4x va duong
thang d: y = 2x - 4.
2. Giai:
Chuyén cadc ham vé dang x theo y: (P): x = y?/4 va d: x = (y+4)/2.
Phuong trinh tung do giao diém: y2/4 = (y+4)/2 © y2 =2y + 8 ® y2-2y -8 =
0«y=-2hoacy = 4.
Vay can tich phanlac=-2,d = 4.
S = 1_24 [(y+4)/2 - y?/4| dy.
Trén (-2, 4), (y+4)/2 > y?/4.
S=1,%(y/2 +2-y%4) dy
S = [y%/4 + 2y - y312] | ;¢

S=(4+8-64/12)-(1-4 + 8/12) = 9 (dvdt).

Ill. Luu y quan trong khi gidi toan

e Vé dé thi: Luén phac thao doé thi (néu cé thé) dé hinh dung ré hinh phang
can tinh. Diéu nay gidp xac dinh ddng ham nao nam trén, ham nao nam dudi

va cac can tich phan, tranh sai sét khi pha dau gié tri tuyét doi.
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e Si dung tinh déi xing: Néu hinh phang cé tinh déi xing (qua truc Ox, Oy
hodc gbc toa dd), ta co thé tinh dién tich moét nra réi nhan déi dé phép tinh
don gian hon.

« Ki€ém tra bang may tinh cam tay: D6i v4i bai todn trac nghiém, c6 thé
dung chirc nang tinh tich phan cla may tinh dé thi va kiém tra lai két qua

mot cach nhanh chonag.
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