CAN BAC HAI. CAN THUC BAC HAI VA HANG PANG THUC

A./ Kién thirc co ban:
1. Can bac hai
- Binh nghia: Can bac hai cua s6 thuc a 1a sb x sao cho x2 = a.
-Chuy:
+ Mbi sb thuc a > 0, ¢ ding 2 can bac hai 14 2 sé d6i nhau: sé duong:
Ja, sb am: —Ja
+S6 0 co cin bac hai 1a chinh né: 0 =0
+ S thuc a < 0 khéng ¢ cin béc hai (ttc va khong co nghia khi a < 0).
2. Can bac hai s6 hoc
- Binh nghia: V61 ¢ >0 thi s6 x=+a duogc goi la can bac hai sb hoc cua a.
S60 cling dugc goi la can bac hai sb hoc cua 0.
- Cha ¥: Viéc tim cin béc hai s6 hoc cta 1 sé khong 4m duoc goi 13 phép
khai phuong.
- Binh 1y: Véia, b >0, ta co:
+Néu a<b=+a <vb
+ Néu va <b =a<b
3. Can thirc bac hai
- Cho A 1a 1 biéu thirc thi biéu thic V4 duoc goi 1a can thure bac hai cua
A ; A duoc goi 13 biéu thirc 13y cin hay biéu thirc dudi dau can.
- J4 c6 nghia (hay xac dinh hay ton tai) < 4>0
4. Hing dang thie 42 = 4|
- Pinh 1y : V6i moi sb thuc a, ta ¢6 : Ja* = la|
- Tong quat : Véi A 1a biéu thic, ta co : Ja? = |4|= {A neAu Az0
-Anéu A<0
B./ Bai tap ap dung
Dang 1 : Tim ciin béc hai, cin bic hai s6 hoc

* Phuong phap :

- Viét sb di cho dudi dang binh phuong cua mét s0.

- Tim cén bac hai s6 hoc cua s6 di cho.

- X4c dinh cin béc hai cta sb di cho.

Bai 1 : Tim can bac hai cua cac s sau: 121 ; 144 ;324 ; é :3-242
LG

+Ta c6 CBHSH ctia 121 14 : 121 =112 =11 nén CBH cua 121 12 11 va -
11



+CBHSHcual441a: V144 =12 =12 nén CBH cua 121 1a 12 va-12
+ CBHSH ctia 324 13 : /324 =/18? =18 nén CBH ctia 324 12 18 va -18

2
+ CBHSH cua - 1a : F: /ﬁ _! henCBHeua L 1alva -t
64 64 8 8 64 8 8

+ Ta co : 3—2@:2—2\5“:(\5—1)2:ﬁ—l(vi \2-1>0) nén CBH cua
3-22 1a V21 va —/2+1

Dang 2 : So sanh cac cin béc hai s6 hoc
* Phuong phap :
- Xéc dinh binh phuong cta hai sb.
- So sanh céc binh phuong ctia hai sb.
- So sanh gia trj cic CBHSH cua cac binh phuong cua hai sd.
Bai 2 : So sanh

a)2va 3 b) 7 va a7 ¢)2+/33 va 10
d)1va+3-1 e) V3 va 548 g) V2 +/11vaB+5
LG

a) Vid>3nén V4>3=2>3

b) Vi 49 > 47 nén 49 >/47=7> 47

¢) Vi33>25nén 33 >/25=33>5=233>10
d)Vid>3nén V4>B=2>B=22-1>B-1=1>B-1

2
e) * Cach 1: Ta co: V3 }: 3+/8<5=3<5-8

\/§<3
* Céch 2: gid st
\/§<5—\/§<:>\/37+\/§<5<:>(\/3_+\/§)2<52<:>3+2\/27+8<25

& 2024 <1424 <7 24<49
Bat dang thirc cudi cung ding do do bat dang thirc dau tién dung.

g) Ta co: \/§<\/§}:>\/§+\/ﬁ<\/§+5
J11<5

Dang 3: Tim diéu Kién dé cin thirc xac dinh: V4 xac dinh < 4>0
Bai 3: Tim di€u kién cua x dé cac biéu thirc sau xac dinh:

o) 2x-L b)Nx?+2 o) X d)Bx—5+ 24
Vo

3 5 2x-3

LG
Pé cac can thuc trén c6 nghia thi:

a) g)c—120<::>gx21<:)x2—
3 5 3 5

b) Ta co: x* +2>0,Vx = vx*+2 xac dinh vdi moi x



1+x<0
2x-3<0

>
1+x 20c>1+x_0
2x-3>0

hoac {

> _

L. | 1+x20 x=-1 3
1 = 3 S x>—
2x-3>0 x> — 2

x<-1

1+x<0
= 3 &x<-1
2x-3<0 x<§

+ Vi {
Vay can thirc xac dinh néu x >% hodc x<-1

d o 3o x> 4
) 2 >0 x—4>0
x—4 x>4

35520 {3x—520 xzi
=

Dang 4 : Rit gon biéu thirc
Bai 4: Rut gon cac biéu thuc sau:

a) A=y4+23 +4-23 ¢) C=9x* —2x(x < 0)
b) B=1/6+25 +6-25 d)
D=x-4+16-8x+x> (x> 4)
LG
a) Cach 1 : Az\/(x/5+1)2+\/(x/§—1)2 =B+l+B3-1=25
Cach 2

A =412 3+4-2B3+2(4-2B).(4+2:B) =8 +2\l6-12 =8+22=12

= A4=23
b) B=(V5+1) + (V5 1) =B 4145-1=25
€) C=4(3x)" ~2x= x|~ 2x=-3x—2x =5x (vi x < 0)

d)
D=x-4+16-8x+x’=x—4+J(4-x)" =x—4+ Pf-x|=x—4+x-4=2(x—4)(vi x> 4)

Dang 5 : Tim Min, Max
Bai 5 : Tim Min

a) y=+x’-2x+5 b)y= i:——-%+1

LG
a)Taco: ¥’ —2x+5=(x—1)0+4>4= x> —2x+5> 4 =2



vay Miny = 2. ddu ““ ="’ xay ra khi va chi khix — 1 =0 —>X—1
2
b)Tacs: & Lui (z__j L PR L R
2 36 36 4 6
vay Miny = —— Dau « = » xay ra khi va chi khi
__l=0<:>£=l<:>x=1_
6 2 3
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Ngayday: ..................oeeeae.
VAN DUNG CAC HE THUC VE CANH VA PUONG CAO
] TRONG TAM GIAC VUONG
A./ Kién thirc co ban

Cho tam gidc ABC vuong tai A, duong cao AH sao cho ta co:
AH =h,BC=a,AB=c,AC =b,BH =c ,CH =b khi d0:

B./ Bai tap ap dung
Nb*=ab; c’=ac
Dh = 3)b.c=ah

11 1
P

5)a* =b* +c* (Pitago)

Bai 1 : Tim x, y trong cac hinh v€ sau:

T
(@]

+ ta co:

BC =~ AB*+ AC? (Pitago)

— BC=~4+6>=52~7,21
+ Ap dung dinh 1y 1 :

AB* =BCBH = 4 =J52x = x~2,22
AC?=BCCH = 6" =/52.y = y ~ 4,99
Hayy=BC-x=7.21-2,22=4,99

b)

x
‘I_,
<

18

- Xét tam giac ABC vudng tai A. ap dung
dinh 1y 1taco:

AC*=BCCH =12° =18y =y =8
=>x=BC-y=18-8=10




c)

/

| ] 9

H C

B

*Céachl:
AH?=BH.CH=49=36=>AH=6

Theo Pitago cho cac tam giac vuong AHB;
AHC ta co:

x=~\BH>+ AH* =\|# + 6 =52
y=\/CHz+AH2 =6 +9 =117

* Cach 2: Ap dung dinh 1y 1 ta c6:

AB* = BC.BH = (BH +CH).BH = (4+9).4=52

= AB=~/52=x=+/52

AC?* =BC.CH = (BH +CH).CH = (4+9).9=117

= AC=117= y=A117

/l

B

Ap dung dinh 1y 2, ta c6:

AH? =BHCH = x*=37=21<x=21
Ap dung dinhly 1.taco :

AC* =BC.CH = (BH +CH).CH

=37 =(3+7).7=70< y=+/70

(y=~vx>+CH? =21+ 49 = /70)

¢)

17

/

-

Theo Pitago, ta co :
BC =\ AB*+ AC* = y =132 +17* = /458

Ap dung dinh 1y 3, ta c6 :
AB.AC =BC.AH

221

V458

=13.17=v458x < x= ~10,33

d)
)

g

A
X
4
A
3
H
A
13
A
4

y
/j
] x

H c

B
B

Ap dung dinh 1y 2, ta c6 :

2
AH?=BHCH =5 =4x < x = %: 6,25
Theo Pitago cho tam giac AHC vudng tai H,
taco:
y=NAH? +CH? = |3+ 6,25 ~ 8
(DL1:y*> =BC.x =(4+6,25).6,25 < y = 8)

Bai 2 : Cho tam giac ABC vudng tai A, c6 cac canh goc vuong AB =
15cm, AC = 20cm. Tt C ké duong vudng goc vdi canh huyén, duong nay
cat duong thang AB tai D. Tinh AD va CD?

LG




D ABCD,®=90°,C4 L BD . Theo dinh 1y 3,

ta co
2 2 80
X CA” = AB.AD = 20 :lS.AD<:>AD=?
Theo Pitago trong tgiac ACD vudng tai
A A, ta co :
20

! CD =~ AD?+C4? = [ j+202 120

B c

Bai 3: Cho hinh chit nhat ABCD ¢6 AB = 60cm, AD = 32cm. Tu D ké
duong thang vuéng goc voi duong chéo AC, dudng thang nay cit AC tai
E va AB tai F. Tinh d6 dai EA, EC, ED, FB, FD.

LG
Xét tam giac ADC vudng tai D, ta ¢6: AC = AD* +CD* = /32> + 60° = 68
AD® 32* 256

Theo dinh 1y 1: 4D’ = AC.AE < AE =

AC 68 17
2 2
E CD* = AC.CE = CE = CD”_ 60" _ 900
AC 68 17
% Theo dinh 1y 2, ta co:
K 3 DE =JAEEC =+...= %
2
Xét tam giac DAF, theo dinh 1y 1: 4D’ = DF.DE = DF = /11)127 =..= %
Theo Pitago: AF =~ DF* - AD* = 2556 = FB=AB— AF = 60— % 614?4

Bai 4: Cho hinh vuéng ABCD. Goi E 1a mét diém nam giira A, B. Tia DE
va tia CB cat nhau & F. K¢ duong thing qua D vudng goc voi DE, duong
thang nay cat duong thang BC tai G. Chirng minh ring:

a) Tam giac DEG can.

+—— khong doi khi E chuyén dong trén AB.
LG




F a) Taco: B =M (cung phu véi B)
x€ét AADE va ACDG tacO:

A E B AD = DC(gt)

| /D, = /D, (cmt)=> AADE = ACDG (gc g )
ZA=2C=90"

: = DE = DG=> ADEG can tai D
e B)ViDE=DG = =1
D —c DE* DG
. 1 1 1 1
taco: st—F= s+ ——
DE°~ DF° DG~ DF
x€t tam gidc DGF vudng tai D, ta co :
\G 1 1 .
= + dinh 1y 4
CD* DG* DF’ (dinh 1y 4)

Vi

khong d6i khi E chuyén dong trén

D2
2 1 1 1 1
AB, suy ra ton + = +
4 5 DE* DF® DG® DF’
khong doi khi E thay doi trén AB.

CAC PHEP TiNH VE CAN BAC HAI
A./ Kién thirc co ban :
1. Khai phuvong mot tich. Nhan cac can bac hai.

a)Dinhly a;b >0,ta co:~Jab=va o

b) Quy tic khai phuong mot tich : Mudn khai phuong mot tich cac sO
khong am, ta co thé khai phuong ting thira sé roi nhan cac két qua véi

nhau (a;b > 0,taco:+/a.b \/_\/_)

¢) Quy tic nhan cac cin bac hai : Mubn nhan cac CBH cua céc s khong
am, ta co thé nhan cac s6 dudi dau can véi nhau ro6i khai phuong két qua
do (a;b>0:/a~/b=+ab)

d)Chuy:

-V6iA>0tacd: (Va) =a* =4

-Néu A, B 1a cac biéu thic : 4;B>0tac6:AB =JA~B

- Mo 1ong : JABC =JA~NBAJC (4,B,C >0)




2. Khai phuong mot thuong. Chia céc can bac hai

2 va
b Vo

b) Quy tic khai phuwong mot thuong : Mudn khai phuong mét thuong %,

a) Pinh 1y : a>0,6>0taco:

trong d6 s6 a khong am va s6 b duong, ta c6 thé 1an lugt khai phuong s6
a va sO b, r6i ldy két qua the nhat chia cho két qua thG hai
L2

b b

¢) Quy tic chia ha1 CBH : Mubn chia CBH cua s a khéng 4m cho s6 b
duong, ta c6 thé chia s6 a cho s6 b roi khai phuong két qua do

(a>0,b>0: ——\f)

d) Chi y : Néu A, B 1a biéu thitc : 4>0,B>0 —_\f

(a>0,b>0 taco:

B./ Bai tap ap dung :
Dang 1 : Tinh
Bai 1 : Thyc hién phép tinh:

49 81 1 7V oY (1Y 791 63
)1—5— R - Z — | == =
0 2516100 \\5 ) \Yla ) \l10 5410 200

b)[2,25.1,46 -2,25.0,02 = \[2,25(1,46 —0,02) = \2,25.1, 44= \/(1,5.1,2)* = 1,5.1,2= 1,8

/25 169 /(5.13)2 513 13
€)+/2,5.16,9 = |—. = = ==
) 10 10 102 10 2

d) 117,57 26,57 1440 = \[117,5+26,5).(117,5-26,5) —144 0= [144.91- 144.10

= [144(91-10) = \/144.81 = \/(12.9)> =108

Dang 2 : Riit gon cac biéu thirc
Bai 2 : Tinh gi4 tri cac bicu thic:

a) A=J0,1+:0,9 + /6,4 + 0,4 + 44,1 = \/7\/7\/;\/7@

35 3540 700

B TN T T TR Ty T
J6+14 \/—(\/§+\/_) \/_(\/_+\/7) N

P E= 2B+028 2B+21 2B+ 2




35 3 ()80 ) - o)

I VY S (4+3)(4-3)
_ 12433 +4J5 + V15 +12-33 —4+5 + \/i?: 24+2:fi5
16-3 13

Bai 3 : Rut gon céc biéu thic:

a) 1/9(x—5)2 (x25)23|x—5|=3(x—5)
b) «/x2.(x—2)2 (x<0): |x|.|x—2|:—x(2—x)=x(x—2)

V108x’ hosy

0 = = 9 2:3 =3

C) '_12x (x>) 2x X |x| X

d J13x*y° (x<0' o) 13x*y° B C 11 4
;y#0) = A ——

\J208x°y° 208x"y 16x 4|x| —4x 4x

Dang 3 : Chung minh

Bai 4 : Chirng minh céc biéu thuc sau:

) 6435 635 =1

VT =(6+35).(6-35) = \36-35 =1 = I/P

b) 917 A0+ 17 =8

VT == \17).9+17) = \BI=17 = 64 =8 =P
¢) (\5—1)2 =9 -8

VT =2-232+1=3-22
VP=3-~222=3-22
d) (ﬁ—ﬁ)z = 49 — /48

VT =4-2J12+3=7-2223=7-45
VP=T-J43=7-43

e) 2\/5(2—3\/5)+(1—2\/5)2+6\/6_=9
VT =42 —63/6 +1-432 +8+ 66 =9=VP
@) V8—2V15 — 84215 =23

}:VTVP

}3VT=VP

7T = [[5-2:5343) - (525823 )= (V= B ) = [+ & )

5B (J54B) = BB B =25 =
Dang 4 : Giii phwong trinh

Bai 5 : Giai cac phuong trinh sau:



a) 242x —58x +7\18x =28 (1) dk:x>0

(1) & 242x =5.2.42x +7.3.2x =28 & 132 = 28@«/2_——®2x——©§3 x= fzs

b) \4x —20 +x -5 —§\/9x—45 =4 (2)

2) & JAH(x=35) ++x=5 —%\/9(x—5) =4  dk:x-520& x25

<:>2\/x—5+\/x—5—%.3\/x—5 =4S 2x-5=4 x-5=2x-5=4<=x=9 (tm)

_ S 2
{3x—2zo =3
2
_ _ x+1>0 x>-1 >=
c) 3% 2:3 3) dk:3x 220<:> & =|*73
x+1 x+1 3x-2<0 2
x<— x<-1
|x+1<0 3
i x<-—1
Tacd 3) 2229 e bx=—11c x= L thoa man
x+1 6
4
J5x— 5x-4>0 >
4 @) dk: Y 75 oxxd
Jx+2 x+2>0 >0

(4) o V5x-4=2Jx+2 & 5x-4=4(x+2)e ... x=12 théa min
Bai tip : (bat dang thic Cauchy) : Cho 2 s a va b khéng am. Chung
>Jab . Dau dang thirc xay ra khi nao?

LG

. : _a+b
minh rang

*Cach1:
+ Vi a>0;b>0=> a;b xac dinh.

+tacohd: (\/Z—\/Z)z_

+ ddu dang thirc xay ra khi va chi khia=b
*Cach?2:taco
(a—b)2 >0 a’-2ab+b*>0= a’+b>>2ab < a’+2ab+b* > 4ab

LS

& (a+b) = 4ab <> a+b>2ab < %z Jab

sk sk sk sk s skoske s sk st sk st sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk skoske sk sk skoskeoskeoskeoskeoskeoskeoskoskoskoskoskoskoskosko skeoskoskoskoskok



Ti SO LUQNG GIAC CUA GOC NHON
A. Kién thirc co ban
1. Binh nghia : Cho Z4BC=a (0°<a<90°) ta dinh nghia cac ti sb giita
cac canh AB, BC, CA cua tam giac ABC vudng tai A nhu sau:

. AC AB
smo =——, coSa¥ = ——
BC BC

tgo = A—C cotga = A—

8 B 87 e

* Nhan xét : tir dinh nghia ta thay : + ti s6 luong gidc cia 1 goc
nhon luon duong

+ 0 < sin, cos < 1 +

1
cotga =——;tga.cotga =1
ga

2. Tisd lugng giac cua 2 goc phu nhau. ‘
- Binh ly : néu 2 géc phy nhau thi sin goc nay bang cosin goc kia, tg goc
nay bang cotg goc kia. Tac: néu a+pB=90" thi ta co

sina = cos f3; cosa =sin
{tga =cot g f3; cotga =tgf
3. Bang cic ti sb lugng giac cia cac goc dic biét:
a 300 450 60°
Ti s6 lugng giac
Sin ! 2 V3
2 2 2
Cos V3 2 1
2 2 2
tg 1 1 V3
B3
Cotg J3 1 1
3
* Nhan xét :

- Dua vao bang trén ta thay:
. . sing, <sina,; tga, <tga
voi 0’ <30, <90° va a, <, = 1 2 ! ? :
cosa, >cosa,; cotga, >cot ga,

Tac la :




+ g6c 16n hon thi c6 sin 16n hon, nhung lai ¢6 cosin nhé hon.
+ gbc 16n hon thi ¢6 tg 16n hon, nhung lai c6 cotg nho hon.
Hay ta c6 thé phat biéu : 0° < <90° thi :
+ sin va tg dong bién véi goc « .
+ cosin va cotg nghich bién voi goc « .
4. Cac h¢ thirc co ban:

sm

(l) tg=a, (3)tg.cotg=1;

(2) cotg = <2, (4) sin *+cos > =1
sin

B. Bai tap ap dung

Bai 1 : Cho biét sin = 0,6. Tinh cos, tg va cotg?
+ta cO: sina+cos’a =1=cosa = \/l—sin2 a= \/1—0,62 =0,8
_sina 0,6 3 cosa 0,8

+ tga = = cotgo =
& 4 & sinaa 0,6

4
cosa 0,8 3_
Bai 2:

1. Chtrng minh rang;

a) tg’a+1= — b) cotg’a +1= — C) cos'a—sin*a =2cos’ a -1

cos” o sin” o
2. Ap dung: tinh sin, cos, cotg, biét tg =2
LG
1. a) ta co:
sin o 2 sin’ o 2 sin’ o
iga = Siga=—F—igatl=—;
cosa cos”a cos”a

+1

2 sin” o +cos’ a 1
Stgia+l= =

cos’ & cos’ &
) cos’ a cos’ & +sin’ o 1
b) VT =cotg’a+1=—F—+1= — = —
sin’ « sin® o sin’ o
c)

4 . 4 2 . 2 2 -2 2 -2
VT =cos” a—sin a=(COS o+ Sin a).(cos o —SIn O():COS a—Sm o

=VP

:cos2a—(l—cosza):cosza—1+cos2a:2cos2a—1: VP

2. Ta co:



