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Tong hop kién thic: Gia tri trung binh cua ham sé
va ung dung Tich phan

Trong chuong trinh Todn I6p 12, ing dung cua tich phan khdéng chi dung lai &
viéc tinh dién tich hinh phang hay thé tich khdi tron xoay ma con dugc st dung
dé gidi quyét cac bai toan thuc té, trong dé c6 bai toan tim gid tri trung binh
clia mot dai lugng bién thién lién tuc. Bai viét nay sé hé théng hda toan bo kién

thic lién quan dén cha dé nay.

1. Pinh nghia va Cong thuc tinh Gia tri trung binh cua ham

4

sO

a. Khai niém

Chilng ta da quen thudc véi khai niém trung binh cong clla mot tap hgp céc sb
roi rac (vi du: diém trung binh clia cdc mén hoc). Tuy nhién, lam thé nao dé tinh

gié tri trung binh clia mét dai lugng bién daéi lién tuc theo thoi gian, chang han

nhu nhiét d6 trong mot ngay hay van toc ciia moét chiéc xe?

Gia tri trung binh cla mo6t ham so lién tuc f(x) trén mot doan [a, b] , ky

hiéu la favg, la mot giad tri khong déi sao cho dién tich hinh chr nhat cé chiéu
cao bang favg Va chiéu réng bang (b - a) sé bang vdi dién tich cda hinh
thang cong gidi han bdi do thi ham s6 y = f(x) , truc hoanh va hai duong

thang x = a, x = b.
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b. Cong thuc

Gia tri trung binh cGia ham s6 f(x) lién tuc trén doan [a, b] duogc tinh bang
cong thuc:

favg = (17 (b-a)) * [P f(x) dx

Trong do:

e [a, b] la doan dang xét.

e (b - a) ladd daicuadoan.

o 2,0 f(x) dx latich phan xac dinh ciia ham s6 f(x) ti a .dén b.

c. Y nghia hinh hoc

Nhu d& dé cap & phan dinh nghia, cong thic nay céy nghia hinh hoc sau sac.
Tich phan 2.0 f(x) dx bi€u dién dién tich S cla hinh phang gidi han bai do
thi y = f(x) ,truc Ox, x = a, x = b .Khidd, cong thic c6 thé viét lai la f
avg (b - a) = S. DPiéunay cd nghia la ta cé thé "san bang" dién tich dudi
dudng cong thanh mét hinh chr nhat cé cung dién tich va cung canh day [ a,
b] . Chiéu cao cta hinh ch(r nhat dé chinh la gia tri trung binh clia ham s6.

Minh hoa y nghia hinh hoc cua gia tri trung binh ham sé

2. Cac dang bai tap ung dung

Dang 1: Tinh gia tri trung binh cia ham sé cho trudc

Day la dang bai tap co ban nhat, yéu cau ap dung truc ti€p cong thic da hoc.
Vi du 1:

Tinh gid tri trung binh cila ham s6 f(x) = 3x2 - 2x trén doan [1, 4] .
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Loi giai:
1. Xdcdinhcdcyéuté: a =1, b = 4, f(x) = 3x2 - 2x.

2. Tinh tich phan: 2,4 (3x2 - 2x) dx = [x3 - x2];% = (4% - 42) - (1% -

12) = (64 - 16) - (1 - 1) = 48.

3. Ap dung c6ng thic gia tri trung binh: favg =(1/ (4 - 1)) * 48 =
(1/3) * 48 = 16 .

Vay, gia tri trung binh ctia ham s6 trén doan [1, 4] la 16.

Vi du 2:

Tim gié tri trung binh clia ham sé g(x) = cos(x) trén doan [0, ?2/2] .

Loi gidi:

1. Xadcdinhcacyéutdo: a =0, b = ?2/2, g(x) = cos(x) .

2. Tinh tich phan: 2,772 cos(x) dx = [sin(x)]y?2 = sin(?/2) - sin(0)

=1-0=1.

3. Ap dung c6ng thirc gid tri trung binh: Qavg = (1 / (212 - 0)) * 1 =1/

(212) = 2/?.
Vay, gia tri trung binh clla ham so trén doan [0, ?/2] la 2/2.
Dang 2: Tim tham sé khi biét gia tri trung binh

Bai todn cho trudc gia tri trung binh va yéu cau tim tham s6 chua biét trong

ham so6 hoac trong can tich phan.
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Vi du:

Tim gia tri ca tham s6 m dé€ gia tri trung binh clla ham s6 f(x) = x2 + m

trén doan [0, 3] bang 5.

Loi giai:

1. Thiét 1ap phuong trinh theo cong théic: 5 = (1 / (3 - 0)) * 253 (x2 +
m dx.

2. Tinh tich phan vé phadi: 253 (x2 + m) dx = [x3/3 + m] o3 = (33/3 +

m3) - (0) =9 + 3m.

3. Thay két qua tich phan vao phuong trinh: 5 = (1/3) * (9 + 3nm) .

4. Giai phuong trinhtim m: 15 = 9 + 3me 6 = 3me m= 2.

Vay, véi m = 2 thi gid tri trung binh cta ham so trén doan [0, 3] bang 5.
Dang 3: Bai toan itng dung thuc té

Pay la dang todn quan trong, gilp hoc sinh thay duoc su hitu ich cta tich phan
trong doi séng va cac nganh khoa hoc khac.

Vidu 1 (Vat ly):

Mot vat chuyén dong vdéi van toc dugc cho bdi phuong trinh v(t) = 10t - t?2
(m/s), trong d6 t la thoi gian tinh bang gidy. Tinh van téc trung binh cua vat
trong khodng thoi giantr t = 2s dén t = 5s.,

Loi giai:

Van toc trung binh Vavg dugc tinh bang céng thdc gid tri trung binh cla ham

v(t) trén doan [2, 5] .
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1. Cong thic: vayq = (1 / (5 - 2)) * ?,° (10t - t2) dt .

2. Tinh tich phan: 2,2 (10t - t2) dt = [5t2 - t3/3],° = (5*52 - 53/3)
- (5%*22 - 23/3) = (125 - 125/3) - (20 - 8/3) = 250/3 - 52/3 =

198/ 3 = 66 .

3. Tinh van téc trung binh: Vavg = (1/3) * 66 = 22 (m/s).

Vay, van toc trung binh cla vat tu giay th& 2 dén giay thi 5 la 22 m/s.

Vi du 2 (Kinh té):

Chi phi can bién (chi phi dé sadn xuat thém mot don vi sdn phdm) clla mot mat
hang dugc cho bdi ham s6 C (x) = 30 - 0.02x (don vi: nghin dong/san
phdm), véi x la s6 san pham dugc sdn xuat. Tim chi phi'san xuat trung binh
cho moéi sdn pham khi san xuat tir 100 dén 200 san pham.

Loi giai:

Chi phi san xuat trung binh chinh la gia tri trung binh clia ham chi phi can bién
trén doan [ 100, 200] .

1. Cong thic: C 5,4 = (1 / (200 - 100)) * 2100229 (30 - 0.02x) dx .

2. Tinh tich phan: 2175299 (30 - 0.02x) dx = [30x - 0.01x2] 7290 =
(30*200 - 0.01*2002) - (30*100 - 0.01*1002) = (6000 - 400) -

(3000 - 100) = 5600 - 2900 = 2700.
3. Tinh chi phi trung binh: C avg = (1/100) * 2700 = 27 (nghin dong/sén

pham).

Vay, chi phi sdn xuat trung binh cho mdi san pham trong 16 hang nay la 27

nghin déng.
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3. Pinh ly Gia tri trung binh cho Tich phan
a. Phat biéu dinh ly

Néu f(x) la mét ham s6 lién tuc trén doan [a, b] , thi tén tai it nhat mot so

c trong doan [a, b] sao cho:

flc)=f,  =(1/(b-a))*[_Pf(x)dx

9

binh ly nay con cé thé dugc viét dudi dang: ?,P f(x) dx = f(c) * (b - a) .
b. Y nghia

Pinh ly nay dam bao rang vGi mét ham sé lién tuc, lubn cé6 mot diém c trén
doan ma tai d6 gia tri cia ham s6 f(c) bang ding gia tri trung binh cla ham
s trén ca doan dé. Vé mat hinh hoc, diéu nay c6 nghia la luén ton tai mot diém
trén do thi ma tung do cla ndé chinh la chiéu cao cta hinh ch(r nhat tuong

duong da néi & phan 1.
c. Vi du minh hoa
Chohamso f(x) = 4 - x2 . Timgiadtri ¢ ?2 [0, 2] thda man Dinh ly gié tri
trung binh cho tich phan.
Loi giai:
1. Tinh gid tri trung binh cia f(x) trén [0, 2] :
o ?52 (4 - x2) dx = [4x - x3/3]y2 = (4*2 - 23/3) - 0 =8 - 8/3 =

16/ 3 .

o fayg = (17 (2 - 0)) * (16/3) = 8/3.
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2. Tim ¢ saocho f(c) = favg:

o 4 - ¢c2 =8/3
o c2 =4 - 8/3=4/3

o ¢ = +?(4/3) = +2/23.

3. Chon gid tri ¢ thudc doan [0, 2] .Tacéd ¢ = 2/?3 ? 1.155 thda man

diéu kién.
Vay, gid tricantimla ¢ = 2/ ?3.

4. Tong két va Luu y khi giai bai tap

Nam virng céng thic: Cong thic favg = (1 / (b - @) * 2.0 f(x) dx

la chia khéa dé gidi quyét moi bai toan.

e Xac dinh dung can: Lu6n xac dinh chinh xac can dudi a va cantrén b
cla doan dang xét tu dé bai.

e Tinh tich phan can than: Cic 16i sai trong viéc tim nguyén ham hoac thé
can la rat pho bién. Hay kiém tra lai cadc budc tinh todn cdia minh.

e Phan biét véi trung binh cong: Gié tri trung binh clia ham sé ap dung cho
cac dai lugng lién tuc, khong phai la trung binh cdng cla cac gia tri roi rac.

e Doc ky dé bai toan thuc té: Hiéu ré dai lugng nao can tinh gié tri trung

binh (van téc, nhiét do, chi phi...) va bién sé tuong Ung (thdi gian, vi tri, so

lugng san pham...).

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



