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Phan Thuc Pai S6 va Ung Dung Trong Céng Thurc
Tinh Van Toc Trung Binh

Phan thic dai s6 khéng chi 1a mét khai niém toan hoc triru tugng ma con co
nhiéu &ng dung quan trong trong thuc té€, dac biét la trong vat ly. Tai liéu nay
sé giup cac em hoc sinh Iép 8 hé thong lai ki€n thic vé phan thidc va kham pha
cach chidng dugc st dung dé gidi quyét cac bai todn vé van toc trung binh mét

cach hiéu qua.
Phan 1: Téng quan vé phan thuc dai sé

1. Pinh nghia phan thuc dai sé

Pinh nghia: M6t phan thic dai s6 (hay goi tat la phan thic) la mét bi€u thic

c6 dang A/B, trong dé A, B la nhiing da thic va B la da thiac khac 0.

e A dugc goi la ti thic (hay ta).

e B dugc goi la mau thirc (hay mau).

Vi du minh hoa:

e Phanthtic (3x + 1) / (x - 5) coétthicla 3x + 1 vamauthdcla x -
.

e Phan thic (x~2y) / (x +vy) cOtirthicla x*2y vamauthldcla x + vy .

e MGi da thirc cling dugc coi la mot phan thic véi mau thidc bang 1. Vi du: x/2
- 4 laphanthtc (x*2 - 4) |/ 1.
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2. Diéu kién xac dinh cua phan thuc

Mot phan thirc chi cé gid tri khi mau thidc cla né khac 0. Diéu kién dé€ phan thic

A/B xac dinh la B = 0.

Quy tac: DEé tim diéu kién xac dinh ctia mot phan thic, ta cho mau thirc khac 0
va gidi tim gia tri cta bién.
Vi du minh hoa:

1. Tim diéu kién xac dinh cla phanthitcP= 5/ (x - 7) .

Gidi: Phan thic P xac dinh khi mau thtc x - 7 2 0.Vay x ? 7.

2. Tim diéu kién xac dinh ctia phanthic Q = (x + 1) / (x*2 - 1) .
Giadi: Phan thiic Q xdc dinh khi x*2 - 1 ?2 0.Tacdé x*2 - 1 = (x - 1)(x
+ 1) .Dodd, (x - 1)(x +1) 2 0,suyrax - 1?0vax+17?0.Vay

Xx 21 vax?-1.

3. Tinh chat co ban cta phan thuc dai sé
a. Tinh chat nhan

Cong thuc: Néu M la moét da thic khac 0, ta cé: A/B = (A.M) / (B.M)

Giai thich: Ta cé thé nhan cd t& va mau cla mot phéan thic véi cing mét da
thic khac 0 dé€ dugc mot phan thic méi bang phan thic da cho. Tinh chat nay

thuong dung dé quy déng mau thuec.

Vi du: Quy déng mau thdc cho phan thirc 3 / (x - 2) v&i mau thic mdéi la
xN2 - 4.

Tathdy x"2 - 4 = (x - 2)(x + 2) .Vay ta can nhan cd t& va mau cla phéan
thic ban dau véi (x + 2) .
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3/ (x - 2) =[3* (x +2)] / [(x-2) * (x+2)] =(3x +86) /

(xr2 - 4) .
b. Tinh chat chia (Rut gon phan thurc)
Cong thuc: Néu N la mét nhan tir chung cla A va B, ta c6: A/B = (A:N) / (B:N)

Giai thich: Ta c6 thé chia ca t&r va mau ciia moét phan thirc cho mét - nhan td
chung cla ching dé dugc mot phan thic mdai (rdt gon hon) bang phan thic da

cho.

Vi du: Rat gon phanthicc P = (5x + 10) / (x"2 - 4) .
Giai:

Phan tich t va mau thanh nhan tu:

T thic: 5x + 10 = 5(x + 2) .

Mau thic: x*2 - 4 = (x - 2)(x + 2) .

Nhan td chungla (x + 2) .

VayP= [5(x + 2)] / [(x - 2)(x + 2)] =5/ (x - 2).
c. Quy tac déi dau

Cong thuc:A/B = (-A)/(-B) va A/B = -(-A)/B = -A/(-B)

Giai thich: Khi d6i dau ¢a t& va mau, gia tri phan thdc khéng déi. Khi d6i dau
cla tir hoac mau thi phai d6i ddu cta ca phan thuec.

Vidu: (x - 1) | (2 -y) =-(x-1)/ -(2-y) =-(x-1) 1/ (y - 2).
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Phan 2: Cac phép toan véi phan thuc dai so

4. Phép cong va tru phan thuc

a. Coéng, tru hai phan thic cung mau

Ccong thuc:A/M + B/M = (A + B)/Mva A/M - B/M = (A - B)/M

Giai thich: P& cong (hoac trir) cdc phan thirc c6 cing mau thuec, ta cong (hoac
trir) cac ta thdc véi nhau va gilr nguyén mau thuec.,

Vidu: Tinh (2x - 1) / (x + 3) + (x + 10) / (x + 3) .
Gidi: (2x - 1 + x + 10) / (x +3) = (3x +9) / (x +3) =[3(x + 3)]

| (x +3) = 3.

b. Céng, tru hai phan thuic khac mau

Quy tac:

1. Phan tich cdc mau thdc thanh nhan t&r d€ tim mau thirc chung (MTC).

2. Tim nhan t& phu cho moi phén thite (bang cach 1ay MTC chia cho mau thic
riéng).

3. Nhan ca t& va-mau cta moi phan thic véi nhan t& phu tuong Ung.

4. Thuc hién céng/trir cdc phan thirc cing mau vira thu dugc.

Vidu: Tinh 1/ (x - 1) - 2/ (x*2 - 1) .

Giai:

Mau théc chung: x*2 - 1 = (x - 1)(x + 1) .

Nhan t& phu clia phan thic th nhatla (x + 1) .

Phép tinh tré thanh: (1 * (x + 1)) / ((x - 1)(x + 1)) - 2 [/ ((x -

1A\ [/ <. 1 1\ \
1)(A T 1))
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= (x +1-2)/ (x22-1) = (x - 1)/ ((x - 1)(x +1)) =1/ (x +

1) .
5. Phép nhan phan thuc

Cong thuc:(A/B) * (C/D) = (A.C) / (B.D)

Giai thich: D& nhan hai phan thic, ta nhan céc t& thic véi nhau va.cdc mau
thirc véi nhau, sau do ruat gon két qud (né€u co thé).

Vidu: Tinh (xA2 - 4) | (3x) * (6x72) | (x + 2) .

Giai:

= [(x*2 - 4) * (6x72)] / [3x * (x + 2)]

Phan tich dé rdtgon: = [(x - 2)(x + 2) * 6x72] / [3x * (x + 2)]
Rdtgon (x + 2) va 3x: = (x - 2) * 2x = 2x"2 - 4x.

6. Phép chia phan thuc

Cong thuc:(A/B) : (C/D) = (A/B) * (D/C) = (A.D) / (B.C) (v6i C/D = 0)

Giai thich: D& chia phan thdc A/B cho phan thic C/D (khac 0), ta nhan A/B véi

phan thic nghich ddo cua C/D la D/C.
Vidu: Tinh (x + 1) / (y*2) : (x*2 - 1) | (y"3) .
Giai:

(x + 1) [ (y*2) * (y*3) [ (x*2 - 1)

=[x+ 1) *y*3] / [y*2* (x - 1)(x + 1)]

Ratgon (x + 1) va y*"2: =y [/ (x - 1) .
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Phan 3: Ung dung vao bai toan van toc trung binh
7. Nhac lai cac cong thuc vat ly co ban
Trong chuyén dong thang déu, méi quan hé gilta quang duong (S), van téc (v)
va thoi gian (t) dugc thé hién qua cac cong thuc:
e v=S/t(Van toc = Quang duong / Thai gian)
e S = v *t (Quang dudng = Van toc * Thoi gian)

e t =S /v (Thoi gian = Quang duong / Van toc)
8. Cong thuc tinh van toéc trung binh

Khi mét vat chuyén dong trén mot quang duong khéng déu (tic la cd van toc
thay déi trén cac doan dudng khac nhau), ta khong thé don gidn lay trung binh

cOng cac van toc.

Cong thuc duang: Van toc trung binh trén cd quang duong dugc tinh bang téng

quang dudng di dugc chia cho téng thoi gian dé€ di hét quang duong do.

V_tb = (Téng quang duéng) / (Téng thoi gian) = (S1 + S2 + ... + Sn) / (ta

+ t2 + ... + tn)

Day chinh la lic phan thic dai sé6 phat huy tdc dung. Thong thudng, bai toan sé
cho biét van tdc va quang duong (hodc thoi gian) trén ting chang. Ta sé phai st
dung cbng thic t = S/v dé& bi€u dién thoi gian qua quang dudng va van toc,

dan dén mot biéu thic dang phan thirc.

Coéng thuc bién déi thuong gap:

V_tb = (S1 + S2) / (S1/v1 + Sz/v2)
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9. Cac dang bai toan vi du
Vi du 1: Chuyén ddng trén hai nita quang dudng bang nhau
Bai toan: Mot 6 t6 di tr A dén B. N&ra dau quang dudng 0 to di véi van toc va,
nlra sau quang duong di véi van toc va. Tinh van téc trung binh cla 6 to trén cé
gquang duong AB.
Phan tich va giai:
e Goi S la téng chiéu dai quang dudng AB.
e Nlra quang duong dau: S1 = S/2.
e NUra quang duong sau: Sz = S/2.
e Thoi gian di nra quang dudng dau: t1 = S1/v1 = (S5/2) /vi =S/ (2v1).
e Thoi gian di nlra quang duong sau: t2 = S22/ v2 = (5/2) / va = S/ (2v2).
e TONg thoi gian di hét quang duong AB: t = t1 + t2 = S/(2v1) + S/(2Vv2).
Pay la phép cong hai phan thire. Ta quy dong mau thic:
t = [S*v2/ (2viv2)] + [S*v1 / (2vav2)] = (S*v2 + S*vi) / (2vivz) = S(v1 + v2) /
(2vava).
e Ap dung c6ng thic van téc trung binh:
V_tb = (Téng quang dudng) / (Téng thai gian) =S/t =S/ [S(v1 + vz2) /
(2viv2)].
Day la phép chia, ta nhan véi nghich dao:

V_tb =S *[ (2viv2) / S(v1 + v2) | = (2vavz) / (v1 + v2).

Két luan: Cong thic tinh van téc trung binh trong truong hop nay la mot phan
thic dai s véi bién la vi va va.
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Vi du 2: Ap dung céng thtic véi sé liéu cu thé

Bai toan: Mot nguoi di xe may tu tinh A dén tinh B. Nfa quang duong dau
ngudi dé di véi van tdéc 50 km/h. Nira quang duong con lai, do dudng xau hon,
nguoi dé di véi van téc 30 km/h. Tinh van téc trung binh cla nguoi dé trén ca
quang duong AB.

Phan tich va giai:

Pay chinh la truong hop cda Vi du 1. Ta c6 thé dp dung truc ti€p cong thic vira

tim duoc:
e v1i =50 km/h
e V2 = 30 km/h

e Van toc trung binh: V_tb = (2 * vi * v2) / (v + v2) = (2 * 50 * 30) / (50 + 30).
e V_tb =3000/80=300/8=75/2=37.5km/h.

Luu y: Néu tinh trung binh cong (50 + 30)/2 = 40 km/h la mét két qua sai. Diéu
nay cho thay tam quan trong cula viéc st dung dung cong thic dua trén phan
thic.

Vi du 3: Chuyén ddng trong hai nia thoi gian bang nhau

Bai toan: M6t chiéc thuyén di trong mot khodng thoi gian T. Trong nira khodng
thoi gian dau (T/2), thuyén di véi van toc vi. Trong nlra khodng thoi gian sau

(T/2), thuyén di véi van toéc vz. Tinh van téc trung binh cta thuyén.
Phan tich va giai:
e TONg thoi gian di chuyén la T.
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e Thai gian di chang dau: t. = T/2.
e Thai gian di chang sau: t2 = T/2.
e Quang duong di trong chang dau: S1 = vi1 * t1 = v1 * (T/2).
e Quang dudng di trong chang sau: Sz = v2 * t2 = va2 * (T/2).

e TONg quang dudng di dugc: S = S1 + Sz = vi¥(T/2) + v2*(T/2) = (T/2) * (v1 +

Vz).

e Ap dung céng thic van téc trung binh:
V_tb = (Téng quang dudng) / (Téng thai gian) =S/ T =[(T/2) * (v1 + v2) 1/

T.

e RUt gon T, ta dugc: V_tb = (v1 + v2) / 2.

So sanh:

DUng bang dé thay ro su khac biét gilra hai dang bai toan:

Tiéu chi Dang 1: Chia doi quang duong Dang 2: Chia doi thoi gian
Diéu kién S1=52=95/2 ti=t=T/2
Cong thac V_tb  (2vivz2) / (v1 + v2) (vi +v2)/2

Qua cac vi du trén, chdng ta thay rang viéc nam viing cac phép toan cong, trur,
nhan, chia va rit gon phan thic dai s6 la v6 cung can thiét dé€ giai quyét cac bai
todn vat ly thuc té€ mot cach chinh xac. N6 gilp ching ta xay dung dugc céac

cong thic téng quat va ap dung linh hoat vao céc tinh hudng cu thé.
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