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Chuyén dé: Phan thuc dai sd va ung dung trong
cac cong thuc Vat ly

Toan hoc va Vat ly la hai mon khoa hoc cé moi lién hé chat ché. Nhiéu khai
niém va cong cu cla Toadn hoc dugc s dung d€ mo td va giadi thich cac hién
tugng Vat ly. Trong chuong trinh Toan I6p 8, chuyén dé vé phan thidc dai s6 la
mot noi dung quan trong. Chuyén dé nay khong chi gidp cdc em ren luyén ky
nang bién déi dai s6 ma con la céng cu hitu hiéu dé lam viéc véi cac cong thirc
Vat ly. Bai hoc nay sé gilp cac em cung c6 kién thic vé phan thic va khdm pha

nhirng ing dung tha vi cdia chidng trong thé giéi Vat ly.
I. Tong quan kién thuc vé phan thuac dai sé

1. Pinh nghia phan thuac dai sé

Phan thic dai s6 (hay con goi la phan thirc) [a moét bi€u thirc c6 dang A/B, trong

dé A, B la nhitng da thic va da thic B khac 0.
e A dugc goi la tirthic (tu).

e B dugc goi la mau thirc (mau).

Vi du:

e (2x + 1) / (x - 5) la moét phan thic dai so véi diéu kién x - 5 2 0 hay
X ? 5.
e (3x72y) / (x + y) la mbétphan thic dai s6 véi diéu kién x +y 2 0.
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2. Hai phan thac bang nhau

Hai phan thdc A/B va C/D dugc goi la bang nhau néu ching théa méan diéu kién:
A/B = C/D néu A.D = B.C

Vi du:

e Kiém tra xem x / (3y) va (2x"2) [/ (6xy) cé bang nhau khéng? Ta xét
tich chéo: x * (6xy) = 6x"2y va (3y) * (2x"2) = 6x”2y . Vihaitich

bang nhau nén hai phan thic bang nhau.

3. Tinh chat co ban cta phan thuc
Tinh chat co ban cta phan thic dugc dung dé quy dong mau thirc hoac rut gon
phan thuc.
e Nhan cd t&r va mau véi cing mét da thic khac 0: A/B = (A.M) / (B.M) (véi M
la da thic khac 0).

e Chia cd t& va mau cho mét nhan tirchung cta ching: A/B = (A:N) / (B:N)

(v&i N la mo6t nhan td chung).

Vi du 1 (Quy déng): Quy dong mau thic hai phéan thdc 1/ (x-1) va 2/ (x+1)

. Mau thic chung la (x- 1) (x+1) . Ta cé:

o 1/(x-1) = (1 * (x+1)) [ ((x-1)(x+1)) = (x+1) / (x"2 - 1)

o 2/(x+1) = (2 * (x-1)) [ ((x+1)(x-1)) = (2x-2) / (x"2 - 1)

Vi du 2 (Rut gon): Rut gon phan thic (x*2 - 4) / (x"2 + 2x) . Ta phan

tich t&r va mau thanh nhan tu:
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(x*2 - 4) | (x"2 + 2x) = ((x-2)(x+2)) [/ (x(x+2)) . Nhan t& chung la
(x+2) .

Két qud: (x-2) / x.

4. Cac phép toan trén phan thuac dai sé

a. Phép cong va tru phan thuc

e Cung mau thuc:A/M £ B/M = (A = B)/M

e Khdc mau thuec: Ta thuc hién quy dong mau thic réi cong (trir) cac tir thic

véi nhau va gilt nguyén mau thic chung.

Vi du 1 (Cung mau): (3x+1)/(x-y) - (x+1)/(x-y) = (3x+1 - (x+1))/(x-
y) = (2x)/(x-y)

Vi du 2 (Khac mau): 1/ x + 2/y . Mauthdc chung la xy .

1/ x + 2ly =yl (xy) + 2x/(xy) = (y+2x)/(xy)

b. Phép nhan phan thuc

Quy tac: Muén nhan hai phan thic, ta nhan céc ti thic véi nhau, cdc mau thic
v@i nhau.

(A/B) . (C/D) = (A.C) / (B.D)

Vidu: (x-1)/y * (2y*"2)/(x-1) = ((x-1)*2y"2) | (y*(x-1)) = 2y (sau
khirdt gon nhan t¢chungla y va x-1).

c. Phép chia phan thuc

Quy tac: Muén chia phan thic A/B cho phan thic C/D khéc 0, ta nhan A/B vdéi

phan thirc nghich dao cuaa C/D.
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(A/B) : (C/D) = (A/B) . (D/C) = (A.D) / (B.C) (vGi C/D = 0)

Vi du: (x+2)/x : (x"2-4)/x"2 = (x+2)/x * x"2/(x"2-4) = ((x+2)*x"2)
[ (x*(x-2)(x+2)) = x/(x-2) .

Il. Ung dung phan thuc dai sé vao cac céng thuc Vat ly

Nhiéu céng thic trong Vat ly cé dang phéan thic. Viéc nam viing cac phép toan
vé phéan thic dai s6 gilp ching ta dé dang bién d6i cong thirc, suy ra cac dai
lugng chua biét va gidi cac bai todn mot cach hiéu qua.
1. Céng thuc Van téc - Quang duong - Thoi gian
Trong chuyén déng déu, méi quan hé gilra van téc (v), quang duong (S) va thoi
gian (t) duoc bi€u dién bdi cac cong thirc cdé'dang phan thirc.
e Cong thuc chinh: v = S/t (Van téc bang quang duong chia cho thoi gian)
e Bién doéi:

oTU v = S/'t ,nhan cahaivé véi t,tadugc: v.t = S hay S = v.t

oTU S = v.t , chia cd hai vé cho "v', ta duoc: t = S/v

Vi du 1: M6t ngudi di xe may trén quang duong S = x*2 - 1 (km) trong
khodng thoi gian t = x - 1 (gio), véi x > 1. Hay tim bi€u thic tinh van toc
clUa.ngudi do.

Giai:

Ap dung cong thitc v = S/t , ta co:

v = (x*2 - 1)/ (x - 1)
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S& dung hang dang thic d€ phan tich tlr thdc: x22 - 1 = (x-1)(x+1) .
v = ((x-1)(x+1)) / (x-1) = x+1 (km/h).
Vay, van téc cla nguoi dé dugc bi€u dién bang biéu thirc x+1 km/h.

Vi du 2: Van toc ctia mot vat la v (m/s) va quang duong vat di dugc la S =

vA2 + 3v (m). Tim bi€u thic tinh thoi gian t vat da di chuyén.
Giai:

Ap dung céng thiic t = S/ v, ta cé:

t = (v*2 + 3v) [/ v

Phan tich td thdc: v*2 + 3v = v(v+3) .

t = (v(v+3)) / v = v+3 (giay).

2. Céng thuc Khoi luong riéng

Khoi luong riéng (D) clia mot vat dugce dinh nghia la khoi lugng (m) trén mot

don vij thé tich (V).
e Cong thuc chinh: D = m/V
e Bién doi:

o T D = mV, suy ra cong thiec tinh khéi lugng: m = D.V

o T m= D.V, suy ra cong thuc tinh thé tich: V.= m/D

Vi du 1: M6t khoi vat chat cé khéi lugng m = 3x22 - 3x (kg) va cé thé tich V

= x-1 (m3) véi x > 1. Tinh khoi lugng riéng cta khoi vat chat dé.
Giai:

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 5/8



Ap dung céng thitc D = m V, ta co6:

D= (3x*2 - 3x) / (x-1)
Phan tich t& thdc: 3x722 - 3x = 3x(x-1) .
D= (3x(x-1)) / (x-1) = 3x (kg/m3).

Vi du 2: Khoi lugng riéng ctia mét chat léongla D = (y+2)/y (kg/lit) véi'y > 0
. Khéi lugng ctia chat long la m = y*2 + 2y (kg). Tim bi€u thic tinh thé tich vV

cla chat 1ong.

Giai:

Ap dung céng thitc V = m D, ta c6:

V= (y"2 + 2y) @ ((y+2)/y)

Day la phép chia hai phan thic. Ta nhan véi phan thic nghich dao:

Vo= (yr2 + 2y) * (yl(y+2)) = (y(y+2) *y) [ (y+2) = y*2 (lit).
3. Pinh ludt Om (Ohm's Law)

D6i voi mét doan mach dién, dinh ludt Om cho thdy méi quan hé gilra cudng do

dong dién (1), hiéu dién thé (U) va dién tré (R).

e Cong thirc chinh: I = U/R (Cudng do dong dién ti Ié thuan véi hiéu dién thé

va ti Ié nghich véi dién trd)

e Bién doi:
o T I = U R, suy racong thic tinh hiéu dién thé: U = L.R
oTu U = I|.R, suy ra cong thic tinh dién tré: R = U/I
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Vi du 1: Hiéu dién thé gilta hai dau mét dién tré la U = ar2 - 4b"2 (V).
Cudng d6 dong dién chay quandla | = a - 2b (A),véi a > 2b > 0. Hay

tinh dién tré R cia doan mach.
Giai:

Ap dung cong thitc R = U/ | , ta co:
R = (ar2 - 4b*2) | (a - 2b)

Phan tich t& thirc theo hang dang thic hiéu hai binh phuong: a*2 - (2b)"2 =

(a- 2b) (a+2b) .
R = ((a-2b)(a+2b)) / (a-2b) = a+2b (Q).

Vi du 2: M6t dong dién c6 cuong d6 | = (x+1)/x (A) chay qua moét dién tré
R = x"2/ (x+1) (Q) véi x > 0. Tim bi€u thic tinh hiéu dién thé U gitta hai dau
dién tra.

Giai:

Ap dung céng thitc U = | . R, ta co6:

U= (x+1)/x * x"2/(x+1)

Day la phép nhan hai phan thuic:

U= ((x+1) * x*2) [ (x * (x+1))
RUt'gon cac nhan td chung la x va (x+1) , ta duogc:

U= x (V).
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I1l. K&t luan

Qua cac vi du trén, ching ta cé thé thay rang phan thidc dai s6 khong phai la
mot khai niém triu tugng va xa roi thuc té. Ngugc lai, né la mot cong cu todn
hoc manh mé gilp chidng ta mo ta, bi€n doi va gidi quyét cac bai toan trong Vat
ly mot cach logic va chinh xac. Viéc thanh thao cac phép todn trén phan thuic
khéng chi gilp cdc em hoc tot mén Todn ma con md ra moét cach ti€p can méi

mé va hiéu qua hon cho moén Vat ly va nhiéu Iinh vuc khoa hoc khac.
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