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Chuyén dé: Can thuac bac hai va cdc phép bién doi

Day la tai liéu téng hgp toan bd ki€n thic nén tdng va nang cao vé chuyén dé
can thic bac hai trong chuong trinh Todn 16p 9. Nam viing cac khai-niém va
phép bién doi nay khong chi gilp gidi quyét cac bai toadn dai s6 ma con la céng

cu quan trong trong viéc giadi cac bai toan Vat Ly, Héa Hoc.

I. Kién thuic co ban can nam viing
1. Can bac hai sd hoc

e Dinh nghia: V4i s6 khong am a, can bachai sé hoc clia a la s6 x khong am

sao cho x2 = a. Ky hiéu la va.

e Giai thich: Phép khai phuong la phép toan ngugc clia phép binh phuong. Két

qud clla mot can bac hai s6 hoc ludon la mot sé khong am.

e Vi du:

1. V16 =4 (vi4 =0 va 42 = 16)
2. ¥0.49 = 0.7 (vi 0.7 = 0 va 0.72 = 0.49)

3. S0 <5 khong cé can bac hai s6 hoc vi khéng cé s6é thuc nao binh phuong

|én bang -5.

2. So sanh cac can bac hai sé hoc

e Cong thuc: V4i hai sé a, b khong am, ta cé: a b « va vb.
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e Gidi thich: V&i cac s6 khdng am, s6 nao I6n hon thi can bac hai sé hoc cla
né cing I&n hon va nguagc lai.
e Vi du:

1. Sosdnh 3vav8:Tacé 3 =v9.Vi9>8nén V9 > V8. Vay 3 > V8.

2. So sanh 2v5 va v19: Ta dua 2 vao trong dau can: 2v5 = V(22 * 5) = v20. Vi

20 > 19 nén v20 > v19. Vay 2V5 > v19.

3. Hang dang thuc V(A2) = |A|

e Cong thic:v(A2) = |A|

e Giai thich: Day Ia m6t trong nhirng hang dang thdc quan trong nhat. Can
béc hai cia mot bi€u thic binh phuong bang gia tri tuyét déi cla bi€u thic
dé.
o NEU A = 0 thi |A| = A.

o N&u A 0 thi |A| = -A.

e Vi du:
1. V((V5-2)2) = |[V5-2]. ViV5 > V4 =2 nén V5 -2 > 0. Do d6, |V5 - 2| = V5
- 2.
2. V((1-v3)2)=1]1-V3[.ViVvlVv3nén1l-v30.Dodo, |1-V3|=-(1-V3)=
v3.- 1.
3. RUtgon v(4x2-4x + 1) vGix = 1/2: Tacd V(4x2-4x + 1) = V( (2x - 1)?) =

|I2x -1]. Vix=1/2nén2x = 1,suyra2x-1=0.Vay |2x - 1| = 2x - 1.
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1. Diéu kién xac dinh (cé nghia) cta can thuc

e COng thuc: Biéu thic VA cé nghia (hay xac dinh) khi va chi khi A = 0.

e Giai thich: Biéu thirc dudi dau can bac hai phai luén la mot s6 khéng am.
e Vi du:

1. Tim x dé V(3x - 6) c6 nghia: Bi€u thirc c6 nghia khi 3x -6 = 0 & 3x =6 & X

> 2.

2. Tim x dé€ V(5 / (2 - x)) c6 nghia: Bi€u thic cé nghia khi5/(2-x) = 0. Vi5

> 0 nén diéu nay xay ra khi 2 - x > 0 (mau khong dugc bang 0) « x 2.

I1l. Cac phép bién déi don gian biéu thic chtra can thuc
bac hai
1. Pua thura sé ra ngoai dau can
e Cong thuc:v(A2B) = |A|VB (v6i B = 0).
e Gidi thich: Néu moét thira s6 dudi dau can cé dang binh phuong, ta cé thé
dua thtra s6 dé ra ngoai ddu can bang cach lay gia tri tuyét déi cdia né.
e Vi du:
1. V50 = V(25 * 2) = V(52 * 2) = 5V2.
2.V (28x%y?) v6iy 0: Ta cé vV(4x4y?2 * 7) = V( (2x?y)2 *7) = |2x?y|V7.Vix2 = 0

va y 0 nén 2x2y = 0. Do do, |2x?y| = -2x?y. K&t qua la -2x2yV7.
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2. Pua thura sé vao trong dau can

e Cong thuc:

o V6i A= 0vaB=0,tacé: AVvB = V(A2B).

o V6i AOvaB =0, ta cé: AVB = -V(A2B).

e Giai thich: Day la phép todn ngugc lai. Khi dua moét thira sé vao trong dau

can, ta phai binh phuong né Ién. Chd y dén dau cla thlra s do.

e Vi du:
1. 3W7 =V(32*7)=V(9*7) =V63.

2. -5V2 = -V/(5%2*2) = -V/(25 * 2) = -V50.

3. XV(3/x) vbi x > 0: Ta co xvV(3/x) = V(x2* 3/x) = V3X.

3. Khit mau cua biéu thuc 1ay can
e Cong thuc:V(A/B) = (VAB) / |B| (véi AB = 0 va B = 0).
e Giai thich: D& khir mau trong dau can, ta nhan ca t& va mau cua biéu thic
dudi dau can véi chinh mau sé dé.
e Vi du:
1. V(3/7) =V((3*7) [/ (7*7) ) = V(21 / 7?) = (V21) /7.

2. V(5a/2b)véia>0,b>0:TacéV((5a*2b)/(2b*2b))=+v(10ab/(2b)?)

= (V10ab) / |2b| = (V10ab) / 2b.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 4 /7



4. Truc can thic é mau

Truc can thirc 6 mau la lam mat dau can ¢ mau s6 bang cach nhan ca t va

mau véi mot biéu thic thich hop (goi la biéu thic lién hop).

Bi€u thuc
nhan lién Cong thuc
hop
VB (B > A/ VB = (AVB) /
VB 6/V3 = (6V3)/3 =2V3
0) B
C/ (VA = VB) =
2/(V5-v3)=2(W5++V3)/(5-
vVA VB VA ¥ VB C(VA ¥ VvB) / (A -
3) =2(vVv5+V3)/2=V5+ V3
B)
C/(A = VB) = 4/(3+V5)=4(3-V5)/(32-5)
AxVvB AFVB C(AFVB)/(A2- =4(3-V5)/(9-5)=4(3-V5)/
B) 4=3-vV5

IV. Rut gon bi€u thic chia can

Pay la dang bai tap téng hgp, yéu cau van dung linh hoat tat cd cac phép bién

déi da hoc.
1. Céng, trur cac can thic dong dang

Cac can thic dong dang la cac can thidc cé cung phan can (bi€u thic dudi dau

can giong nhau). Ta cong/trir cdc hé s6 va gilr nguyén phéan can.
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e Vi du: Rut gon A = 3v8 - V50 + V18.

o Phan tich: v8 = V(4*2) = 2v2; v50 = V(25*2) = 5V2; V18 = v(9*2) = 3V2.

o A=3%2v2)-5V2 + 3Vv2 =6V2-5V2 + 3V2 = (6 -5 + 3)V2 = 4V2.

2. Rut gon bi€u thuc dang phan thic

Pay la dang bai phé bién trong cac ky thi. Cac budc thuc hién thuong la: tim
diéu kién xac dinh, quy déng mau s6, rat gon t& s6, va cudi cung la rdt gon

phan thuc.

e Vi du: Cho biéu thirc P = ( (VX)/(VX - 2) + (VX)/(VXx + 2) ) * (x=4)/V4x (VGi x >
0, x # 4).
1. Budc 1: Quy dong trong ngoac don.
Mau chung la (Vx - 2)(VX + 2) = x - 4.
(VX(VX + 2) + VX(VX - 2)) [ (x-4) = (X ¥+ 2VX + X - 2VX) [ (X - 4) = 2x [ (X -

4).

2. Budc 2: Rut gon bi€u thuic con lai.
Vax = 2VX.

3. Budc 3: Thuc hién phép nhan.
P=(2x/(x-4))*((x-4)/2Vx).

4, Budc 4: Rut gon cudi cung.

P = (2x)/ (2VX) = x/VXx = VX.
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V. Ung dung trong Vat Ly va Héa hoc

Céc phép bién déi can thic la co6ng cu khong thé thiéu khi lam viéc véi cac cbng

thic trong khoa hoc tu nhién.

1.

Trong Vat Ly

Cong thuc chu ky con lac don:T = 2ntv(l/g). Néu biét T, g va can tim
chiéu dai |, ta phai bién d6i: T2 = (2m)2* (I/g) = 1 = g * (T / 2n)=.
Cong thirc van toc trong chuyén déng thang bién doi déu:v? - vo? =

2as. D& tim van toc cubi v, ta co: v2 = vo? + 2as = v.= V(vo? + 2as).

. Trong Héa hoc

Moi lién hé giita pH va néong dé H*:pH = -log[H*] hay [H*] = 10-P~,
Hang s6 can bang K _c: Xét phan (ng N2 + 3H2 = 2NHs. Ta c6 K_c¢ = [NHs]?
/ (IN21[Hz213). D€ tinh nong d6 [NHs] khi biét cac gia tri khac, ta phai khai
can: [NHs] = V(K _c * [N2] * [H2]3). Viéc tinh todn va bién ddi cac bi€u thic

nay doi héi ky nang x& ly can thic va Iy thira thanh thao.
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