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Ung dung cua Tich phan trong Vat ly: Tinh Quang
duong va Cong

Tich phan khong chi la moét coéng cu todn hoc triu tugng ma con cé nhirng Gng
dung v6 cung manh mé trong viéc gidi quyét cac bai toan vat ly thuc té. Trong
chuyén dé nay, ching ta sé tap trung vao hai ing dung quan trong nhat & cap
THPT: tinh quang duong cia moét vat chuyén dong véi van téc khong déu va

tinh cong clla mot luc bién thién.
1. Tinh quang duong khi biét van téc

a. Co so ly thuyeét

Trong chuyén dong thang, méi quan hé gitra quang dudng S(t), van téc v(t) va

gia toc a(t) duoc thé hién qua dao ham:

e Van toéc la dao ham cla quang dudng theo thai gian: v(t) = S'(t)

e Gia toc la daoham cuUa van toc theo thoi gian: a(t) = v'(t)
TU d6, ta c6 thé suy ramoi quan hé ngugc lai bang phép todn tich phan:
e Van toc la nguyén ham cla gia téc: v(t) = fa(t)dt

e Quang dudng la nguyén ham cula van téc: S(t) = [v(t)dt
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Phan biét b6 doi va Quang duong
Péay la m6t khai niém quan trong hoc sinh can nam viing dé trdnh nham 1an khi

lam bai.

Cong thuc

Khdi niém PDac diém

tich phan

La do6 thay dai vi tri cha vat, cé thé cé gid tri am,

d = f t2
Do doi duong hodc bang khéng. N6 chi phu thudc vao vi t
v(t) dt
tri dau va cuoi.
Quang La t6ng d6 dai quang dudng ma vat da di chuyén, S = ftltz
duong lubn la mot gid tri khéng am. [v(t)| dt

Luu y: Néu vat chuyén déng theo mét chiéu khong d6i (v(t) lubn duong hoac
lubn am) trong khodng thoi gian [ti, t2], thi d6 16n cda do doi sé bang quéng
duong di dugc.

b. Vi du minh hoa

Vi du 1: Chuyén déng mot chiéu

Mot vat chuyén déng véi van toc v(t) = 3t2 + 4t (m/s). Tinh quang dudng vat di
duogc trong khodng thaoi gian tu giay th& 2 dén giay thi 4.

Giai:

1. Xét dau van toéc: Véit € [2,4],tacét > 0 nén v(t) = 3t2 + 4t > 0. Vat

chuyén dong theo mot chiéu duong.
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2. Tinh quang duong: Vi v(t) > 0, quang dudng bang dd doi.

S = 124 (3t2 + 4t) dt
3. Tinh tich phan:
S = [t3 + 2t2?] |24 = (43 + 2*%42) - (23 + 2*22?)

S=(64+32)-(8+8)=96-16 =80 (m)

Pap s6: Quang dudng vat di dugc la 80 mét.
Vi du 2: Chuyén déng cé doi chiéu

MOt chat diém chuyén dong vdéi van toc v(t) = 2 -t (m/s). Tinh quang duong

chat diém di dugc trt = 0 dén t = 3.
Giai:
1. Xét dau van téc: Ta gidi phuong trinhv(t) =0 2-t=0«t= 2.

2. Lap bang xét dau:

o Trong khoang (0, 2), v(t) > 0 (vat di theo chiéu duong).
o Trong khoang (2, 3), v(t) 0 (vat di ngugc chiéu duong).
3. Tinh quang duong: Vi vat c6 déi chiéu chuyén déng, ta phai si dung cong

thic tich phan cla gia tri tuyét doi.

S=[,%[2-t|dt

4. Tach tich phan:

S=y%12-tdt+[,3[2-tdt

S=1y>(2-t)dt+ [,>-(2-t)dt = [,? (2-1) dt + [,3 (t-2) dt
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5. Tinh toan:

S = [2t- /2] ], + [t%/2 - 2t] |3
S=1[(4-2)-0]+1[(9/2-6)-(2-4)]
S=2+4[-32-(-2)]=2+1/2 =2.5(m)
Pap so6: Quang duong chat diém di dugc la 2.5 mét. (Luu y: db doi trong truong
hop nay 13 f03 (2 -t) dt = 1.5 m).
2. Tinh cong cia moét luc bién thién
a. Co so ly thuyeét

Trong vat ly, khi moét luc F khéng d6i tdc dung 1én mot vat lam véat dich chuyén
mot quang duong d theo hudng cda luc, cong A sinh ra dugc tinh bang A = F *
d.

Tuy nhién, trong nhiéu truong hop thuc té, luc tdc dung lIén vat khong phai la
hang s6 ma thay déi tuy thudc vao vi tri cda vat. Vi du nhu luc kéo mot 10 xo,
luc hdp dan cla Trai Pat... Khi do, ta khéng thé dung cong thirc don gian trén.
Gid sir mot vat di chuyén doc theo truc Ox dudi tdc dung ctia mot luc F(x) bién
thién (phu thudc vao vi tri x). Coéng sinh ra dé di chuyén vat tir vi tri x = a dén x

= b dugc tinh bang c6ng thirc:
—r b

A= fa F(x) dx

Trong do:

e A la cong (don vi: Joule - J)
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e F(x) 1a ham biéu thi do Ién cua luc tai vi tri x (don vi: Newton - N)
e a, b la vij tri dau va vi tri cudi (don vi: mét - m)

b. Vi du minh hoa

Vi du 1: Céng dé kéo dan 16 xo (Pinh luat Hooke)

Mot 10 xo cd chiéu dai tu nhién l1a 20 cm. Khi tdc dung mot luc 5 N thi né dan ra

thanh 25 cm. Tinh c6ng can thiét dé kéo [0 xo tir d6 dai 25 cm dén 30.cm.

Giai:

1. Xac dinh hang sé 16 xo k:
Theo dinh luat Hooke, luc dan hoi cla 10 xo la F = kx, v@i x la d0 dan so vdi
chiéu dai tu nhién.
Khi luc la 5 N, 10 xo dan tr 20 cm thanh 25 cm, vay ddo danlax =25-20=5
cm = 0.05 m.
Tacéd: 5 =k*0.05=k =100 (N/m).

Vay, ham luc la F(x) = 100x.

2. Xac dinh can tich phan:
Kéo 10 xo tlr 25 cm dén 30 cm tuong Ung vadi viéc kéo tlr do dan x1 = 25 - 20

=5cm=0.05mdéndd danx2=30-20=10cm = 0.1 m.
Vay can tich phan la tra = 0.05 dén b = 0.1.

3. Tinh céng bang tich phan:

— 0.1
A= f0.05 100x dx
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A =[50x?] | 45+ = 50 * (0.1)> - 50 * (0.05)?

A =50%*0.01-50%*0.0025=0.5-0.125=0.375())

Pap sd: Cong can thiét [a 0.375 Joules.
Vi du 2: Céng dé bom nudc ra khoi bé

MOt bé chira hinh hdop chr nhat cé kich thudc ddy la 2m x 3m va chiéu cao
1.5m, dang ch&ra day nudc. Tinh c6ng can thuc hién dé bom hét nudc ra khoi

miéng bé. Biét khoi lugng riéng clia nudc la 1000 kg/m3 va'g = 9.8 m/s2.

Giai:

1. Chon hé truc toa dé: Chon truc Oy thang ding, goc O & day bé, chiéu
duong hudng Ién trén. Miéng bé sé & vj triy = 1.5.

2. Xét mot Iép nuéc mong:
Xét moét I6p nudc mong & db ‘cao y, cé do day la dy. Thé tich cta Iép nudc

nay la:
dV = (Dién tich day) *dy = (2 * 3) * dy = 6 dy (m3)

3. Tinh trong luong (luc) cua Iép nudc:
Khoi lugng 16p nudc: dm = p * dV = 1000 * 6 dy = 6000 dy (kqg)
Trong lugng (luc can thang dé nang I6p nudc): dF = g * dm = 9.8 * 6000 dy
= 58800 dy (N)

4. Tinh quang dudng di chuyén cua Iép nudc:
Lép nudc & do cao y can dugc bom Ién miéng bé & d6 cao 1.5 m. Quang
duong di chuyénlah =1.5-y.
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5. Tinh céng dé bom Iép nudc:

Cong d€ bom I6p nudc nay la dA = dF * h = 58800(1.5 - y)dy.

6. Tinh tdng céng bang tich phan:
D& bom hét nudc, ta can tinh tdng coéng cho tat ca cac I6p nudc tir day (y=0)

dén mat nudc (y=1.5).

A = [,1-> 58800(1.5 - y) dy

A = 58800 * [1.5y - y?/2] |01-5

A = 58800 * [(1.5 * 1.5 - 1.5%2) - 0] = 58800 * (2.25 - 1.125) = 58800 *

1.125 = 66150 ())

Pap so6: Cong can thuc hién la 66150 Joules.

Két luan

Qua cac vi du trén, cé thé thay tich phan la mot cong cu todn hoc khong thé
thi€u dé€ moé hinh hda va gidi quyét cac bai toadn vat ly phic tap, dac biét la khi
cac dai lugng nhu van toc hay luc khéng phai la hang s6. Nam viing céch thiét
lap bai todn va.dp dung didng cong thic tich phan sé giup hoc sinh gidi quyét

hiéu qua cac dang bai tap nay trong cac ky thi.
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