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19 CHUYEN PE BOI DUONG HOQC SINH GIOI
TOAN 7 CO LOI GIAI
Chuong I
SO HU'U Ti. SO THUC
Chuyén dé 1. TAP HQP SO HU'U Ti
A. Kién thirc cin nhé
1. 86 hitu ti
a
e S4 hitu ti 1a s6 viét duge dudi dang phan sb b voi abl Zb? D.
e Tap hop cac sb hitu ti duoc ki hidu 1a Q.
2. Biéu dién cdc sé hitu ti trén truc so.
e Moi s6 hiru ti déu co6 thé biéu dién trén truc so.
e Trén truc s, diém biéu dién s hitu ti x duoc goi 1a diém x.
3. So sdnh hai sé hivu ti
e Dé so sanh hai sb hitu ti, ta viét chiing dudi dang phan sd roi so sanh hai phan s6 do.
e S4 hitu ti 16n hon 0 goi 14 s6 hitu ti duong;
e S6 hitu ti nho hon 0 goi 1a sb hitu ti 4m;
e S6 hitu ti 0, khong 1a s6 hitu ti dwong ciing khong 1a sb hitu ti am.
a
e S6 hitu ti b 1a b hiru ti duong néu a va b cing du, 1a sb hitu ti 4m néu a, b khac dau, bang 0 néu
a=0.
B. Mt s6 vi du
Vi du 1: Pién cac ki hiéu N, Z, Q vao 6 tréng cho hop nghia (dién tat ca cac kha ning c6 thé):
-9 [, 20201 [ ]. %T D; T?i ]
Giai
v' Tim cach giai. Khi dién vao 6 tréng, ta cin cir vao dinh nghia tap hop:
N={0123..}
Z={.;- 3- 2- 10123..}
o

Q= xfx=%;ﬂbi Z bt d‘é

v Trinh bay 101 giai.
-9l Z-91 @
20201 N;20201 220201 Q
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v Nhgn xét. Chung ta luu y ring V1 Z1 @ néu khong ¥ thir nhit va ¥ thtr hai cia vi du dB bi sot.
a- 10

Vi du 2: Cho s6 hitu ti 2020 | v¢i gid tri ndo ctia a thi:

a) x 1a s6 duong;
b) x 14 86 am;
¢) x khong 14 s6 duong ciing khong 14 s6 am.
Giai
E
v Tim céch giai. Khi xéc dinh déu cta sb hiru ti, ta luu y P 1a sé hitu ti duong néu a va b cung dau, 1a
s6 hitu ti 4m néu a, b khac ddu. Chu y ring 2020>0 (4 ¢6 10 giai sau:
v Trinh bay 16i giai.

x=319_00 a 10 ,
a) 2020 va 2020 cung dau.

Ma 2020>0 pep @- 10>0 gy ra 3>10 vay voi @>10 thi x 1a 6 hitu ti duong.

x=2"19_00 a 10 ,
b) 2020 va 2020 khac d4u.

Ma 2020>0 pg, @- 10<0 suy ra @ <10, Vay voi @ <10 thi x 14 s6 hitu ti 4m.
a- 10 _ 0
¢) x khong 1a s6 duong ciing khong 1a s6 am tic 1a X=0 hay 2020 suy ra @=10,

Vay voi @ =10 thi x khong 14 sé duong ciing khong 14 sé 4m.

Vi du 3. So sanh céc s6 hiru ti sau:

- 25 444 1 110
= —_ = X=- 2_ y: —_—
17

C) X_E va y=0’75.
Giai
V' Tim cdch gidi. Trudc khi so sanh hai s6 hitu ti, chiing ta thuong thyc hién:
e Dua cac s6 hitu ti vé dang phan s tdi gian;
e Quy dong mau s6, chu ¥ dé mau sé duong;
e Sau d6 so sanh hai phan sb.
v Trinh bay loi gidi.
Rut gon ta co:
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a) 35 7 y - 777 7 nén X< y
1 -11 116 - 11

x=- 2_ = ; = =
b) 5 5 -850 5 pen XTY
Vi du 4. Viét tip hop cac s6 nguyén n sao cho sb hitu ti sau c6 gia tri 1a s nguyén.

7 n- 2
a) M- 5; b) 2
Giai
d

V' Tim cdch giai. S6 hiuti B (voi @P1 ZBY 0y o6 gi4 tri 13 s6 nguyén khi va chi khi a chia hét cho b
hay bl Uf(a). Tt d6 chiing ta c6 161 giai sau.
v Trinh bay loi gidi.

T - - -
a) n5 eune sl U(7); mau(7) {17-3- 7} suy ra bang gia tri sau:
n-5 1 7 -1 -7
n 6 12 4 2
7
Vay voéi nt {6124 2} thi n-5 c6 gia tri 1a s6 nguyén.
n-2: .- -
b TI ZU n- 2MU n- 2=5% o K Z) s neSk+2.
n- 2
Vay véi 1=K+2(kl Zyihi 5 c6 gid trj Ia s6 nguyén.
n- 21
Vi du 5. Tim cac sé nguyén n dé sé hiru ti 7+ 10 ¢ gié tri 1a s6 nguyén.

Giai
v' Tim céch giai. Pua vé vi du 4, bang cach tach ra mot s6 hang nguyén.
v" Trinh bay 10i giai.

N 2L 50 n 21+100 (n+10)- 31M+10
n+10

0 31M+100 n+101 31y ma uan) = 3% L- 31

Suy ra ta c6 bang gié tri sau:

n+10 1 31 -1 -31
n -9 21 | -11 | -41
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n- 21

vei N {921- 11- 41}

3n+2
X=

thi sé hiru ti 1710 ¢6 gia tri 1a mot s6 nguyén.

Vi du 6. Chiing t6 rang s hitu ti an+3 1y phan s tdi gian, véi moi ninN.

Giai
E
v’ Tim cdch gidgi. Bé chirng minh b1a phan sb t6i gian
v’ Trinh bay loi gidi.

bat U’CLN[?"F'I—FE:4”—'_3]I =d (vé6i dl Ny suy ra:
3n+2MP 12n+ 8

dn+3MiP 12n+ 9N
b (12n+9)- (12n+8Mb IMiP d=1

Suy ra: UCLN (3n+2:4n+3) =1

x= 3n+2
vay 413 13 phan s6 t6i gian, voi moi 11 N |

Vi du 7. Tim céc s hitu ti.
-7 -9
a) Co mau 14 15, 16n hon 10 va nhé hon 20
2 6
b) Cé tir 14 4, 16n hon 5 va nhé hon 7.
Giai
X
a) Goi s hitu ti can tim 1a 15 voi X1 Z,
T _x -9 -4 _dx_-27
Theo dé bai, taco: 10 15 20 60 60 60
U-42<dx<- 27
U 4xi {- 40- 36- 32- 28}U x1 {- 10-- 9- 8- 7}

-10-9-8-7
Vay cac s6 hitu ti can tim 1a: 15'15" 15 E
4
b) Goi s6 hitu ti cAn tim 1a ¥ véi ¥ Iz
2.4 6512 2 1

Theo débaitaco: 2 ¥ 1 30 3y 14
U 30=3y=140 3yi {15182124;27}U yi {56:7:89}
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Vay cac s6 hiru ti can tim 13 56789,
C. Bai tap van dung
2

1.1. Trong cac phan s6 sau, nhirng phan sé nao biéu dién sb hiru ti - 59
-4 8 -10 6 9
10-12° 25 - 15- 15

1.2. Viét cac s0 htru ti sau dudi dang phan s6 vé1 mau s6 duong.

2 8 -21

-3-11-10

1.3. Chobasé hiuti 5 4'- 3

a) Viét ba sb hiru ti bang mdi s6 hitu ti trén va c6 mau 1a s6 duong.

b) Viét ba s6 hiru ti bang mdi s hitu ti trén va c6 mau 1a sé duong bang nhau.
N m+10

1.4. Cho sb hitu ti 21 V6i gia tri ndo cua m thi:

a) x 1a s6 duong. b) x 12 s6 am.
¢) x khong 13 s6 duong ciing khong 1a s6 am.
_14m+10
15. Chosbhiuti - 2019 Vi gia tri ndo ctia m thi:
a) x 1a s6 duong. b) x 12 s6 am.

1.6. Viét tap hop céc sO nguyén n sao cho so hitu ti sau c6 gia tri 1a mot s6 nguyén.

5 n+6

a) n+ 1; b) 3

- 2019
r 2 r X = r

1.7. Tim sO nguyén a dé so hiru ti a+té 3 mot s6 nguyén.
= 3x- 8

1.8. Tim céc s6 nguyén x dé s6 hitu ti X-5 ¢ gia tri 1a mot sé nguyén.

_2n+9

1.9. Chimg to sé him ti 717 3L 1a phan sb t5i gian, véi moi N1 N |

1.10.

b=0d=0) act

a) Cho hai sé hiru ti P va d . Chémg minh ring P d khi va chi khi @d <bC
12 22-6 8

b) Ap dung két qua trén, so sanh cac sb hitu ti sau: 13 va 25’11 va E

1.11.

a E[
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, a E[b:;.[};d:;.[}} ‘ ,E<£ B G
a) Cho hai s0 hiru ti byvad . Chiing minh rang néu b d b bt+d
2 3

b) Hay viét ba s hitu ti xen gitra hai s6 hitu ti 3va 4.

Tl

1.12. Cho a, b, m 14 cac s nguyén va b > 0; m > 0.

a a+l a atm
a) So sanh b vy b+1 b) So sanh b vy b+tm
2 3-9 -7

¢) So sanh 7 va 8'11 va ?
1.13. Cho c4c s hitu ti a, b, ¢ théa man 1<a@<b+c<a+1lyy B<C Ching minh ring P<a.
1.14. Tim céc s0 hitu ti:
-5 -3

a) Co mau s6 14 20, 16n hon 14 va nho hon 14 :

5 5
b) Cotir1a2, Ionhon 8 vanhohon 12
HUONG DAN GIAI - PAP SO

2 -4-10 6
1.1. Nhitng phan s6 biéu didn s hiru i - 5 1a 107 25 '~ 15,
2 -2 8 -8-21.2

1.3.

5 60-4 60 -3 60

m+10

=0U =0U m+10=0U m=>- 10

a)
Vay v6i M>- 10 thi s hitu ti x 12 6 duong.

m+10

=0U =0U m+10<0U m=- 10

b)
Vay véi M<- 10 thi 6 hitu ti x 12 s am.

¢) x khong 1a s6 duong ciing khong 1a s6 am
m- 10

U x=0U =0U m 10=0U m=10
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Vay véi M=10 thi s6 hiru ti x khong 1a s6 duong ciing khong 1a sé am.
1.5.

%= 0 14m+10

2) - 2019

5
m<- =

Vay v6i 7 thi s6 hitu ti x 1 s duong.
x<0U 14m+10
b) - 2019

5
m>- —=

Vay voi 7 thi s6 hitu ti x 1a s am.

1.6.

=0U 14m+10<0U 14m=- 10U m=- %

=0U 14m+10=0U 14m=- 10U m=- %

5 . . )
— 1 ZU n+1l _[1e. 1.
a) Taco N1 U(S)méU(S)_{lS‘ L- 5}

Suy ra bang gia tri sau:
n+1 1 5 -1 -5
n 0 4 -2 -6

] ii 7
Vay véi {04- 2- 6}, n+1

40 20 n 60 na0 n=x(ki 2)
b) Ta co6:
n+6.
(] TPz
vayvei 1= XKT2Z) 473
~ 20197 20 a+6i
1.7. a+b U(-2019)
Ma U(_2019)={];3;6?3; 2019- L- 3- 673- 2019}
Suy ra bang gia tri sau:
a+6 | 1 | 3 [673] 2019 | -1 3 673 2019
a 5| 3 [ 667 | 2013 | 7 9 679 2025
- 2019

Vay voi al {- 5- 3667,2013- 7- 9- 679- 2025} thi @16 13 mot sé nguyeén.
3% 81 20 3% 8- 50 3(x- 5+ M- 5
1.8. X- 5

0 M- 50 x- 5 yeymau) = L5 57

Suy ra bang gia tri sau:
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X- 5 1 7 _1 _7
X 6 12 4 )
By
Vayvcn‘x' {6124 2}  x-5
1.9.BatUCLN[z-’?Jng?”JFmJ:d[dl N)

P 2n+9MiP 140+ 630
P /n+31MP 14n+ 620

P (14n+63)- (14n+62)MP 1P d=1

_2n+9

Suy ra: UCLN 21970430 =1 |, N+ 31 13 phan sb tdi gian véi moi N N
1.10.

a _ad ¢ bk

a) Quy ddng mau hai phan sb, ta c6: P bd'd  bd Vi b=0d>0 e bd>0 , do do:

a<c ad bc
e Néub dthlbd bdsuyraad<bc

ad _ bc a_c
o Néy @d<bc ;i bd bd suyra b d.

R 2
b) Taco: 13 25 yj 12.25=13.2

s _-8 6.8, 6_8
Taco: - 15 15 i - 6).15<11L(- 8},suyra: 1 15 11 -15
1.11.

a C
a) Theobai ,taco: P d suyra @<bC (1),

a a+c

ab+ad<ab+bcb alb+d)<(a+c)b,. 5 bhrd 2

Tu (1) ta co: hay

at+c _¢C

. atc_c
Mt khde, tir (1) ta lai co: ad+cd<bc+edU dla+c)<clb+d) hay D+d d (3)

Tir(2)va‘1(3)suyra:b b+d d

a atc C
=

b) Theo cau a) ta co:

2.3 223
3 dgyra3 7 4,
2 5 2_7_5
<z T ==
3 7 suyra 3 “10°7.
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3 5 _8 _3
= ) e
4 quyra 7 11 4,
2 7 8
te_=la_<
Vaytaco: 3 10 11

1.12.
a) Truong hop 1. Xét a=bP abt+a=ab+b

5
— <
7

> 3
7 4

a a+1
U alb+ +1) U
alb+1) > bla+1) 57T

Truwong hop 2. Xét a<hbP abta<ab+b

a a+l
b+ + U
alb+1) <bla+1) <pr1

a>a+1
Vay: Néu @>b i b b+1

a a+l
<

Néu a<bthi b b+l
b) Truong hop 1. Xét @=bbP ab+am=ab+bm

a at+m
U alb+m =bla+mU
[ } [ ) b b+m

Truong hop 2. Xét @ <bbP ab+am<ab+bm

a da+m
U alb+m)<blat+mU
al ) <bl } b b+m
2.2+1_3
C)Apdungcéua),tacc')2<7nén 7 7+1 8
’ 7 < gpz E Z<E -7
Ap dung cau b), 9 9+2hay 9 11 suy ra 9

1.13. Taco P<Cy3y b+tc=a+lb 2b=a+l
vil<aqgpatl=Zab 2b<2ab b<=a
1.14.

X
2) Goi s6 hitu ti cAn tim Ia 20 v&i X| Z,
—5 X —3U —5{} 1x —3{}
Theo dau bai, ta c6: 14 ED 14~ 140 14[3' 140
U -50<7x<- 30U x| { 7- 6- 5}
~7-6-5
Vay cac sb hiru ti can tim 1a: EEE
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2
b) Goi sb hiru ti can tim la: Y voi yl Zy? 0.
—5 2 -5. 5 -2 -5
el ) fe_fe -
Theo dau bai, ta co: 3'" 12 8 -y 12

8
g 10 -10_- i”u 16<- 5y<240 y=- 4

16 - 5y

Vay s0 hitu ti can tim la:

BN

Chuyén dé 2. CONG, TRU, NHAN, CHIA

SOHUUTI

A. Kién thirc can nhé

x=2 y=£[a.b.mi Z m=0)
1. Véi m m ta co:

m m m m m m

X: E'};‘:E

2. Véi b’ d ta co
y-ac_ac . _ac_ad
bd bd b d bf:(vmy 0)

3. Céc phép toan trong Q ciing ¢ nhitng tinh chat giao hoan, két hop va phan phdi cta phép nhan ddi voi

phép cong nhu trong tap hop Z. Ngoai ra cac quy tic bo dau ngodc, quy tic chuyén vé ciing nhu trong tap

hop Z.
B. Mt s6 vi du
Vi du 1. Thuc hién cac phép tinh:
1 l 10 i,
= E 1-1.1.1
a) byZ2 3 23 6,

Giai
v Tim cdch gigi. Khi thuc hién cac phép tinh chi c6 phép cong va trir, ta co thé thuc hién trong
ngodc trude, thyc hién tir trai qua phai. Tuy nhién néu c6 nhiéu diu (-) ta c6 thé giam bt dau (-) bang
cach bo ngodc. Ngoai ra c6 thé dung tinh chat giao hoan va két hop nhdm giai bai toan dwoc nhanh hon.

v’ Trinh bay loi gidi.

El 11,111 1,2,5,6_12 2
)18 36 8 9 6 3 18 18 18 18 18 3

L
b2 3 23

1

Ll g, 1,1
3236

23 23

1+

l
23

LJ-JII—'
mll—-
E!IIID

1
2

on| =
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Vi du 2. Thuc hién cac phép tinh

_13%5_ 2_'_1%5 §3+5%2_§1_ 8%2
82 1487 &2 757 p& 4 1387 B4 1357
Giai
v Tim cdch gidi. Vi phép chia 1a phép nhan s6 bi chia v6i sé nghich dao cta sé chia nén ta c6 thé

van dung tinh chat phan phdi:
a:m+b:m=(a+b):m
a:m- b:m=(a- b):m
v’ Trinh bay loi giai

13 2 165_ 10
L8 B A W A

4 135? 2

Vi du 3. Tim x.

x+5+x+6 x+7 x+8 x+9=
¢) 2015 2014 2013 2012 2011

x+2+x+3+x+4+x+5+x+¥m
d)33833?3363355

=0

Giai

v’ Tim cdch gigi. Khi im x ta c6 thé van dung cic tinh chat sau:

. ax+hx=(a+b)x
k_,1 ’_‘+’5+’5_k§+1+3‘3
° a anena b c

v’ Trinh bay loi gidi.

1 3 11 -3 -3 11
—X+= x-n__U _—x—__. —X=—_—P x=_—:1_
a) 2 65 10 6b 65 10
-6
b x=
143
gx— E%‘I——dl % 00 2x- 20 1i-4..20
b) 9 78 2 9 hodc 7 suy ra
9 9hoac 7 3 hodc 7
uigeli.xyz
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x

x| 12;EIZ
Vay 7

x+5+l+x+6+l+x+?+1+x+8+l+x+9+l=D

c¢) 2015 2014 2013 2012 2011

X+2000 | x+2020  x+2020  x+2020 _ x+2020 _
2015 2014 2013 2012 2011
1 + 1 + 1 + 1 % 0
014 2013 2012 20114
1 1 1 1 1
+ + + + =0
vi 2015 2014 2013 2012 2011  pap X+2020=0

U

0 fx-l—EGEID}.gl +
015 2

P x=- 2020
x+2+l+x+3+l+x+4+l+x+5+l+x+36ﬂ_ 4=0
d) 338 337 336 335 5
0 x+34{}+x+34{}+x+34{}+x+34{}+x+34{}:ﬂ
338 337 336 335 5
U fx+34{]}§l T A
338 337 336 335 oF
1 + 1 + L + 1 +11 0
5 y 1

Vi du 4. Tim sd nguyén x, y biét: X 4
Giai

ab=klabl Zb* 0 . ) Uk), b1 Uk).

Do vay ching ta quy dong mau so, chuyén x, y vé mot vé, vé con lai 1a mot s6 nguyén.

v’ Tim cdch gidgi. D6i véi dang toan ndy, ching ta chi

.....

2yl Ll ypga_l vy (1- 2y).x = 40
x 4 8 x 8 4 x 8
Vi xyl ZP 1- 2y la udc 1é ctia 40 ma udce 1€ cua 40 1a: 1; 5; -1; -5 nén ta c6 bang gia tri:
- 2y | 1 5 -1 -5
v 40 8 -40 -8

eyl {(40:0).(8- 2).(- 401).(- 83)}

Twr do suy ra

Vi du 5. Rat gon biéu thirc:

2422 6,6 6
A—_ 1319 27 . 101 123 134
I EPRR I S U o
2) 3'19 27 101 123 134,
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1 1,1
. 4
g=6 39 51
L
b) 8 52 68
Giai
v’

Tim cdch gidi. Nhitng biéu thirc phirc tap, néu thuc hién theo thir tu s& dai va c6 thé dan dén sai

1am. Quan sat ki, ta thdy c6 nhitng phan gidng nhau ca s6 va ddu vi vdy ta nén van dung tinh chat phan

kg 110
b ¢ b CLEdél‘l’l‘[g()ﬂ.

v’ Trinh bay loi gidi.

5_|_5 5 6 6.6 6 6

A—_ 13719 27 101 123 134

S SN N A ¥ U S VY

a) Ta co: 3719 27 101 123 1M
5 1 16 el 1 16

oy | T

Q Q
I 16 @1 1 18

1
13 19 2?:ar+ 01 123 1348
1
3719 75 801 13 1338

PA=£+E=1
11 11
11,1 1@ 1,190
g6 39 51_3e2 13 178_11_4
1 1+l 1 1,18 34 3
—- =t ZE=- — 4=
b) Ta co: 8 52 68 482 13 175

Vi du 6. Cho 2021 sb nguyén duong 48 thoa min:

i-I-—l-I-...-|—i=lﬂll
4 & %oz . Chirng minh rang ton tai it nhat 2 trong s6 2021 s6 nguyén dwong da cho
bang nhau.
Giai
v’

Tim cdch gidi. Dang toan nay chiing ta khong chi ra duoc cu thé tuong minh d6 1a hai gia tri ndo,
ma chi can chi ra ton tai it nhat hai sé trong cac sd dd cho bang nhau ma théi. Dbi voi dang toan nay
thong thuong ching ta dung phuong phap phan ching:

e Bude 1. Phu dinh két luan. Tuc 1a gia st khong co hai s nguyén duong nao bang nhau.

e Budc 2. Lap luan logic, chimg t6 mau thuan véi dé bai di cho hodc mot diéu hién nhién.

e Budc 3. Ching to gia st 1a sai. Vay két luan cua dé bai 1a ding.
v" Trinh bay loi gidi.
Gia st trong 2021 sb nguyén duong %8G thoa man: khong c6 hai s6 nao bang nhau.
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I

Khidé & & F1

-::l-l-}-l-l-i-...-l-}:}-l-lﬂl[}:lﬂll
2 2 2 1

£ivle v
1 2 2021

mau thuln voi dé bai.
Vay c6 it nhat 2 trong s6 2021 s nguyén duong da cho bang nhau
v Nhan xét. Trong 10i giai bai toan trén, sau khi gia sir 2021 s6 nguyén duong khac nhau chung ta
da so sanh ching v6i 2021 sb nguyén duong nho nhat. Tir d6 nhan thdy 2021 s6 nguyén duong nho nhit
ciing khong théa man dau bai. Suy ra 2021 sb nao d6 ciing khong thoa mén d& bai va din dén méu thuin
v6i gia thiét.

1 1 1 1

+ + —
Vidu7.Cho @t+b+c=2070y3 a+b b+c c+a 9D

__a . b L
b+c c+a a+b

Tinh gia tri:

Giai

v Tim cach gidgi. Véi diéu kién dé bai, chung ta khong thé tinh duoc gia tri cia a, b, c. Do vy
1 1 1
+ +

chung ta can bién d6i S nham xuit hién a + b + ¢ va atb btc cta Quan sat ky chung ta thiy

a + b + s
b+c c+a a+b

phan két luan , mdi phan s6 déu co téng tr va mau bang nhau va bang 9+ b+c,
Do d6 ching ta cong mdi phan s6 v6i 1, va c6 10i giai sau:

v’ Trinh bay loi gidi.

5= @ 1P 114 C 413
Ta c6 b+c c+a a+b
- at+b+c a+b+c a+b+c
U 5= + + -
b+c¢ c+a a+hb
DS=[a+b+c}§l P %3
h+c c+a at+bF
0 1

5=2070—- 3=23 3=20
90

Vi du 8. Tim x, biét:

(x- W(x- 2)=0 (2x- 4)(9- 3x) >0

a) b)

Giai
v" Tim cdach giai. D6i v6i dang toan nay ching ta cha y kién thirc sau:
« AB>0UA cung dau.
. AB<OU A va B khac dau.
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uigeli.xyz
v Trinh bay loi gidgi
(x- )(x- 2)=0U x- 1

va X- 2 cing dau.

a)

Vay véi X> 2 hoge X<1 thi (x- D(x- 2)=0

b) 2x- 4 va 9- 3X cling dAu, nén ta ¢ trudong hop sau:

n n n

2X- 4::['}0 Ex:millj X =2

o Truong hop I 9- 3x=0 {3x=9 X{3;
i2x- 4<0 fx<2 0 ix<2

o Truong hop 2: 9- 3x<0 3x=>9 X:’aloai.

Vay véi 2<X<3 thi (2x- 4)(9- 3x)=0

V' Nhdn xét. Ngoai cach giai trén cta cdu b, chiing ta c6 thé 1ap ludn theo cach sau:
(2x- 4)(9- 3x)=0U - 6(x- 2)(x- 3)=0U (x- 2)(x- 3)<0

U X- 2 ya X- 3 khac diu,

Ma X- 3<X- 2 nansuy ra: X- 2>0 3 x- 3<0U x>2 3 x<3,

Vi du 9. Chimng t6 rang:
Lt 111,11, 1,1
2 3 4 199 200 101 102 199 200
Giai
) 1- }4-1‘_ E‘+...+i_ i
Xét vé trai, ta co: 2 3 4 1 2
T U 2?4-} 419
2 3 4 199 200 2 4 2002
:l+}+1‘+l‘+m+i+i_ - 1_ - i
2 3 4 199 200 2 100

S S I S
101 102 199 200
Vé trai bang vé phai; Diéu phai ching minh.

v' Nhin xét. Néu van dung so sanh sb hitu ty, ta co:

1,1 111 1, 1] |

101 102 199 200 200 200 20 2 Tir @6 ban c6 thé giai duoc bai toan sau:
Chung t6 rang:
R S I

2 3 4 1 2 2
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C. Bai tap van dung
- 14
2.1. Viétso hiruti 49 thanh:
a) tich ctia hai s6 hitu ti theo sau cach khac nhau.
b) thuong ctia hai s6 hitu ti theo sau cach khac nhau.

2.2. Thyc hién phép tinh (tinh nhanh néu c6 thé).

El?u@ 359 Elc
5 23_59' ?1&3

1 3 @30, 1 2 1 1
b3 4 656 8 9 % I5,

_ 2. EEE%FEJFLFE%E%HE- EE%
o 7 €676 30 2 €766 14 B 5

NS
5 W

huc hién cac phép tinh sau:

e [V
_g54 @ 80-1-8l
£64 278 3§ 128
VY- ‘ L
F_f93@2 30 110ge7 | 118931 9f

p € 178193 3860 34f €1931 38626 25  2¢

@ 2, 14m 2 14
2.4. Rt gon: & 5 10082 3 ]_Eﬁ
(Pé thi chon hoc sinh giéi mén Todn, I6p 7, tinh Bic Giang, nam hoc 2012 - 2013)
2.5. Tim x, biét:

3,,.. 1 3. E 5_8
05 B b2 ¥ 689,

(4x- g}? 5.2 1,2 o X+5, x+6_x+7_ x+8
5 38 . d) 2015 2014 2013 2012
2.6. Tinh:

1 1 1 1
P=1+§[1+2}+§[1+2+3}+E[1+2+3+4}+...+E[1+2+3+...+16}

1 1 1
2.7. Tim gia tri nguyén duong cua x va Y sao cho: X y 5

2.8. Tim s nguyén %Y biét:

uigeli.xyz
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Bl W

o x
N =

1
+ =
a) ; by Y £,

ol =
wl<
NS

B ox
< |

1
X

2.9. Tinh tong M =x -HH_E, biét:
19+19+19:?x+?y+?z__
X+y y+zZ Z+x y+z Z+x x+y 10

E

|_I

Xty==;ytz= %;z+x=

(%]
ohl =

2.10. Tim céc s6 hitu ti %¥*Z théa man:
q =i+i+i+m+_l ‘

2.11. Cho biéu thuc 12 34 56 99.100 Chtng minh rang:
A:i+i+i+m+i+i / 5

a) 51 52 53 99 100, b) 12 6

2.12. Cho 100 s hitu ti, trong d6 tich 3 s bat ki 1a mot sé am. Chtrng minh rang:

a) Tich ctia 100 s6 d6 1a mot s6 dwong.

b) Tét ca 100 s d6 déu la sé am.

a]_.l az.l a3.l vy

2.13. Cho 20 s6 nguyén khac 0: 920 ¢4 céc tinh chit sau:

+ @ 13 56 duong.
+ Tong ctia ba sb viét lién nhau bat ki 1a mot s6 duong.
+ Téng cua 20 s6 d6 1a sb am.

, . M = . =< g,
Ching minh rang: a.8, 8,8, <a.a

? 1,1, 1%
2.14.Dt “10118 375 20000,
1.1 1 ¢
lDlD 7 4 6 E[}E[}ﬁ
So sanh A va B.
- it .1 10
2.15. Cho 100 sb tu nhién %% %0 thoa man *= = ay 2

Ching minh rang it nhat hai trong 100 sb tw nhién trén bang nhau.

(Thi hoc sinh gioi toan 7, huyén Yén Lac, Vinh Phuc 2012 - 2013)

2.16. Cho ba s6 a, b, ¢ thoa man: Of af b+1f c+2 3 a+b+c=1 iy gi4 tri nho nhét cua c.
HUONG DAN GIAI - PAP SO

2.1.
a) 60 30 4 2 30 12 5
17
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c) 60 3 20 15 60 20 6
-1 7 -2 1 -101
d)ﬂ] 6 60 5 12 4 30
2.2
5-|-}_ g_ 2+i i_ ;E}_ 8- E+i
a) 5 9 23 35 6 7 18
=(5- 2+2- 8}+§+ 3. g%rg 2. E%Jri
35 75 Eg 9 6F 23
=- 3+0- l-l—i:- 3%
23 23
133,12 2 1.1
b)3 4 5 64 9 36 15
= +§+iﬂz§+g+i; i:l—lﬁ—i:i
3 5 9 S60 od 64 64
_§+£+E+1- ]_E-|—j_i g
c) /67 30 2 6 14 5
=§+l- :E*Jrg%rtl- ) § e
2 6 5F 4 J7F 67
2 2 67 67
3..743 jiﬁéfigﬂ%f&h 5=-3
d)53ﬂ555? 57 5Hk7 73 5
5%_'_2_18@__5—9:—5
o 9 13 13% 913 13
2.3.
g - U -
p-§Z R4 1381
2) E 32 8@ 34 128
D:gz?_ 3 33 8
g 32 8- 1§ 81
_¢g 27 93128
g32 8- 81
@ 27+36 128u 9 128 - 4
D=g : = ——=—
g 32 -8l 32-81 9

F

p_g193®2 39 Nyge7 | 11 991 9t
py B 178193 3860 34H 81931 38620 25 2t
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Az?’ 4+l% 8 8+ Q L2 11_612_72
0 1010560 D5 1L 5T %

MIII;_;_:
b
+

onlen
I

ol oo
[

o) Y]
_|_

onlen

1
Ol oo
I
b
[
b

c) 4x- 9=0 pozc 3

-7
—Xx=-25
suy ra 4X=9 hoge 3

x+5 x+6+l:x+?+1+x+8+l

+1+
d) 2015 2014 2013 2012
x+2020 L x+2020 _ x+2020 N x+2020
2015 2014 2013 2012

X+2020  x+2020  x+2020  x+2020 _
2015 = 2014 2013 2012
1,1 1 1a,

2015 2014 2013 201267

1 1 1 1
+ - - <0
Ma 2015 2014 2013 2012  pep X+2020=0 pay x=- 2020

[

0

[

[

(x+ 2020)

nn+1

1+2+3+...+n=
2.6. Theo cong thuc:
123 134 1 4.5+ 1 1617

P=1+ 04 - o
Suy ra: 22 32 42 16 2
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po1+34+3.24 LY
2 2

2 2
P=E[1+2 +3+..+17)- 1
2 2
p-11.18 1_.¢
2 2 2

2.7. Vi X va ¥ ¢6 vai tro nhu nhau, khong giam tinh téng quat, gia sir
X3 y31p 1ilel gl 2y y£10
X ¥y x y 5y

1,11, 1 1p y=>5pb 5<y£10pP yl {67.89%10}
Matkhac X ¥ 5 ¥ 5
+ Véi x 6 5 x 5 6 30
+ Véi x 71 5 Xx 5 7 3510@1
y=1op T+ 1-1p 1_1 1, , 19

+ Vi x 10 5 x 5 10
Viy cip (xy) ,, (30:6);(6:30):(10:10)
2.8.

1oy x(1+2y)=6
a) X 6

vi xyl Zb 1+2y la udc 1€ cua 6 ma udce 1é cua 6 1a: 1; 3; -1; -3 nén ta c6 bang gia tri

1+2y | 1 3 -1 -3
X 6 2 -6 -2
T do suy ra [X]}’}l {[E.IG}JEZ]-}J[_ 6.1_ l}.ll:_ 2.:_ 2}}
b) 6y 2 6 2 y 5] ¥

P X- 3vaylausc cia 6, maU(6)={]4233"65' L- 2- 3- 6}

Twr do ta c6 bang sau:
x- 3| 1 2 3 6 | -1 | -2 -3 -6
y 6 3 2 1| -6|-3 -2 -1

uigeli.xyz
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(x W1 {(46).(53),(62),(1),(2- 6),(1- 3).(0- 2).(- 3- 1}

Tur d6 suy ra
E_E 1[:] _3:1 U (x- 3y=4
C)4 4 vy 4 %
P X- 3vaylaude cia 4, ma U(4)={L2:4:' L-2-4) s bang gia tri:
x-3] 1 2 4] 2 -4
y 4 2 1] 4 | 2 -1
T dc ()1 {(4:4).(52).(7:1).(2- 4).(%- 2).(- 2- 1)}
u do suy ra
14_1_'_12133:1‘;'1?r
x+y y+z z+x 10 10

2.9. Tir dé bai suy ra:

X ¢ Y 4 < =@:?
Tudébai, taco: ¥ T2 ZtX Xty 10

px_'_y_'_z 19
yYy+Z Z+XxX Xty 10

p X 41+ Y 4142 +1=243
y+2z Z+ X Xty 10

x+y+z+x+y+z+x+y+z 49

V+z Z+ X X+y 10
Q

P (x+ y+2z)& l+ l+ 1 8 9

W+7Z Z+X x+yia' 10

p

749
Xty+z.—=—P xty+tz=]
(x+y+2.55=15 y

hay M=7
2.10. Ta co:
1 1 1- . 1
[x+y}+[y+z}+[z+x}=§+§+gu 2(x+y+z)=1U xtytz=3
l+z=}lﬁ z=0 y+z=1l3= y=}: +J<=E x=}
Suyra:2 ma: 3 3 6 6
(xy 2= :}:CE:
Vay 3 E
2.11. a) Xét biéu thuc ta co:
:i+i+i+m+;:1_ } }_ £+}_ }+...+i_ i
12 34 56 99.100 2 3 4 5 6 99 100
—l+l+l+l+l+3 i-z +E+ E
2 3 4 5 6 100 2 4 007
—l+l+l+}+}+1+...+i 1- L i
2 3 4 5 6 100 2 50

uigeli.xyz
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_1,1,1, 1
51 52 53 100

Vé trai bang vé phai. Diéu phai chimg minh.

b) Ta co6:

i 11 01 11 1,11 1

51 52 53 7 100 50 50 " 50 7575 T 75
\ 2ophin s -L 25 phin

A=

Hay
¢

11
51 52 53 7 Mmﬁ

A=
Hay
Tir (1) va (2), suy ra: 12 6. Pidu phai ching minh.

2.12. Dit 100 s6 hitu ti d6 13 F % T %

a.a.a, =0p

a) Theo dé bai ta co: trong ba s6 A% n tai it nhat mot s6 am.

Giasi 2 <0
X6t = == PR = :’3_[az-a3ﬂ_-]'[as.-as-a.'-}---[ajs-agg-a_aa}

, < ' = = o
Ta co: & <0 theo dé bai: &4, <0 aaa; <080, <0

(c6 33 nhom) nén ala.aalla.a.a). (aza,8,) >0

=< 0p a

b) Theo dé bai ta co %%, trong ba s6 2 19319y (5 tai it nhat mot s6 am.

a, <0 a.a,a8<0 .aa>0 . a<0
- - ma nen

Gia str . Xét

xet a@a <0 . k=4100 . @a >0pP a <0

Vay tat ca 100 s6 d6 déu 1a s6 am.

2.13. Ta co:

a+la+a+al)+..+la. +a,+a.)+a, +la. +a, +a. ) +la. +a, +a,) <0

vy 2= 0atata=>0..a, ta,ta,;>0a, +a, ta;>0a,+a, +a,>0p a, <0

Ciing nhu vay:

& +a +a)+..+(a,+a +a.)+(as+a,)+la. +ta,+a)+a, +a,+a,)<0P a,+a, <0

Mt khic. a.+a,+a,>0p a.=>0
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a>0a,>0a,<0pP aa, +ta,a,

< s A ‘A < ., A \ e , .
Tt cac dicu kién 4.3, (diéu phai chiing minh).

C=101lA=1+2+24 41
2.14. Dit 375 20m.

D=2+1+
Mt khac 2 4 2020
D 1

=
1010 2 (o)
D 1011.D C D
— D -2

P C>=——+D
Tu (1) va (2) 1010 1010 1011 1010 hay A>B

2.15. Gia st trong 100 s6 nguyén duong 418,018 thoa man: Khong c6 hai sb nao bang nhau.
1 1 1 1 1 1

LN . i ST L
Khido & & G 1 2 100

q1+}+1+...+}:}+gg:@ 3 )
2 2 2 1 2 2 mau thudn véi gia thiét.
Viy ¢6 it nhét 2 trong s6 100 sd nguyén duong di cho bang nhau.

2.16. Vi 0Of af b+1f c+2 at+b+cfc+2+c+1l+c

33 .2p 3.2
3

nén

2

_ b=
Vay gia tri nho nhét cua c 1a: 3 khi d6

a=

Wl P
Wl =

Chuyén dé 3. GIA TRI TUYET POI CUA MQT SO HU'U TI.
CONG, TRU, NHAN, CHIA SO THAP PHAN

A. Kién thitc cAn nhé

1. Gié tri tuy¢t ddi cua sb hitu ti x, ki hiéu M la khoang céch tur diém x t6i diém 0 trén truc sd.
X Cfxnux:0

o Tacod - x o x=0

A= A2 x

| A 20
e Véimoi Xl O,taluonco: M '
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2. Pé cong, trur, nhan, chia cac sb thap phan, ta c6 thé viét chung dudi dang phan sb thap phan roi lam
theo quy tic cac phép tinh da biét vé phan sb.
B. Mt s6 vi du
Vi du 1.Tim x, biét:

o 274 35 H=124 |2 9§ 012=188,

—x+=
2 3

4

3 4
5-

3
0 [354x- 2| =- 16 . 0
Gidi

V' Tim cdch giai. Khi im x chtra ddu gia tri tuyét di, ta luu y:

o |A|:m}0thi A=mMpozc A=-m,
A=0 i 40,
|A|:mc:0

o thi khong ton tai.
v Trinh bay loi gidi

174 |35- 4=1240 [35- 4=05

a)
suyra 35 X=05p 050 35 x=- 05
dods X1 134}

b) |2X‘ q‘ ﬂ.l?=1881:| |2X‘ q=2[:] EX‘ 5=2 hOé,C Ix- 5=- 2

xl []=:- 3
Vay 2 2

354x- 2|=- 16<0
)

suy ra khong ton tai x.

‘}HE_ E‘:i‘g _1X+E‘_ 3.4 1 +E‘_ 3.4
ol2” 3 4 57127 3 4 5, [27°3/ 2 5
2 3 EGhoécz 3 20
‘E E‘J_lu ep223L 1.2 3
-Tru’d’nghop].2 31 0 2 3 2 hodc 2 3 20
30h0§1c 30
}x-i—g‘:il:] EX-I-E:i E;H-E:- l
- Truong hop 2. / 31 0 2 3 20 hodc 2 3 20
37 43
X:— _Xz— N
30
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~\53—133—43—3?p
xI == : i
vay 130730 30 00

Vidu 2. Tim x; y; z thoa man:

2 5 1 1
- 10 +14 +3=2- = 0
2 3x +9|+|5y- 7|= b) X 3H y+6‘ ‘ 4 EZ‘

Giai
v Tim cdch gigi. Khi im %Y ma tdng céc gia tri tuyét dbi bang 0 ta luu ¥:
Al+B=0 4 A=0ys B=0
v" Trinh bay loi giai
3 ) _ 3 _ —
a) Ta co |3X+q D.|5y 7' 0 nén tr |3x-|—9| +|51"" ?|

suyra IXHA=0, [5- 7=0P 3x+9=0 5. 7=0

suy ra 5
X- 133 i]‘-ﬂlﬁs‘ ID:‘B - }2{3 0

b) Ta co e ;

X- lg +‘4y+§‘+‘3}- }.z‘zﬂ
nén tir 3 6 4 2

X- lE =(}.‘4y+§‘=(}.‘3}— }.z‘=[}
suy ra 6 4 2

x=lg:y=— E:z=6}
do do: 3 24 2,
Vi du 3. Tim X, biét:
.:‘(‘I—i -I—x-l—i-i—x-l—_ +(X EGEG = 2021x

2021 2021 2021 2[]'21
Giai

v Tim cdch gidai. D6i v6i dang toan | X}|+|B|:X}|+”'+|C |_ (1) ching ta nhan thiy rang

ORI A ahe A aan A DX)20 ., o, Y SR e
ve trai 1a tong céc gid tri tuy¢t doi. Do vay co dicu kién: (x) tur do chiing ta bd dau gia tri tuyét doi.

Alx)+Blx)+..+Clx)= D(x)

Khi d6 (1) tr¢ thanh: . Va loi giai tré nén don gian.
v Trinh bay loi gidi.
Diéu kién X >0 suy ra:
x+i+x+i+x+i+ +x+@—2{}21x
2021 2021 2021 2021

uigeli.xyz Trang 25



uigeli.xyz

2020x+ 172 ;3+ 2020 _ 5001x

021

2020x +M =2021xU x=1010
2.2021

[

—a

Vi du 4. Tim X, biét:

02 3 4774, b l2 6

8 9

1x+5‘_ ‘? 8‘

Giai
v Tim cach giai. Ching ta biét ring hai sb bang nhau hodc ddi nhau thi co gia tri tuyét d6i bang

nhau va nguoc lai. Do vay giai dang toan nay, chung ta luu y:

.....

§x+§ U }x+
4 B 2

2 3

1 +2‘=

a)

+

2
x4+ =
- Truong hop 1. Giai 2 3
4 6 3

- Truong hop 2. Giai:
1 2

Ler2o 35 20 3= 2
2 3 4 6
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Vi du 5. Tim X biét:
2 |3x- 5|+|3x+]j=6; b) |+ +|2x- 3 =[3x- 2|;
Giai
v’ Tim cdch giai. Dé giai dang toan tong gié tri tuyét d6i, chung ta c6 thé:
e Hudng 1. Xét dau, bo dau gia tri tuyét doi.
A A A® 0

e Hudng 2. Van dung bat dang thirc , ddu bang xay ra khi

e Huong 3. Van dung bat déng thire |A| + |B|3

v’ Trinh bay loi gidi.
Bx- 5 =1[5- 3x* 5- 3x[3x+1> 3x+1 nén

a) Ta co:

|3x- 5|+|3x+]43 5 3x+3x+1=6

A 5- 3x? Owu3x+1° 0U x£ lc};x3 21

Do vay dau bang chi xay ra khi 3 3
- }f XEE
vay 3 3.

|x+]j+|2x— 3|3 |x+l+2x— 3=|3x— 2|

b) Ta co: Diau bang chi

(x+1(2x 37 00 x£- 1, . X ;

Vi du 6. Tim gi4 tri nho nhét ciia biéu thirc:

A =|x- 2019|+|x- 2020[+|y- 2021 +|x- 2022|+2016
Giii

Ta oo X7 20197 x- 2019 |x- 2022|=[2022- {* 2022- x

Suy ra |x- 2D1q+|2ﬂ22- x|3 x- 2019+2022- x=3

Mait khac, ta co: |X_ 2{}2[}13 D'|y_ EDEJP 0

Suy ra: A% 2016+ 3=2019

Vay gi4 trj nh6 nhat ciia A 13 2019 khi X = 2020y = 2021

Vi du 7. Thuc hién phép tinh mét cach hop li.
3,3

. 0375- 03+ 4+ 35 1541 075

= 5 5 5
- 0625405 —- = 25+2-125
1 32,

2

uigeli.xyz

A+ Bl 440 bing xay ra khi AB”

0-

xay ra

Trang 27

khi



uigeli.xyz

1 1 1 1
—- =- —= =- 025+02
g—3 7 13- 3 L0
2 2 2 1 7
—- =- — 1=- 087/5+07
3 7 13 6
Giai
v Tim cdch gidi. Khi thuc hién cac phép tinh c6 biéu thirc chira cac s6 thap phan va phan sb, ta nén

viét chiing dudi dang phan s6 rdi thuc hién cac phép tinh. Quan sat ki sau khi viét duéi dang phan s, ta
thdy co nhiing phan giéng nhau ca s6 va déu vi vdy ta nén van dung tinh chat phan phdi
g
Kok K 2,108
2 48 rat gon.
v Trinh bay loi gidi
3 3,3
-
g 10 11
-5, 5 5
.
8 10 11

A:

_|_

3

12
il
12

l 1,14 3?
J— J— __L _|_
CJ l 129’ 2

+
l
D 11

1
3
19 5§+}_
16 B2 3

£l el =2
[= AN |s -~ NS S

e
%

A=_

l:.nI':..u
Il
o

o
Il

| OB

(%]
m NTTN PT

s | E‘Sq.HD:

m
I
rd | =

~
1
| =] 0ol
1 ]| Gl =
HEI
=

8 105
Vi du 8. Tinh bang cach hop li:

(- 4135 +§ 215)+(+4,139)} (+4513)+ §+7,87) + (- 2110)}

a) b)
Giai
v Tim cdch gidi. Tinh tong cc sd thap phan ta co thé van dung tinh chit giao hoan va két hop dé
tinh hop i hon.

v Trinh bay loi giai

g - 4135 +(+4135) +(- 215 =- 215,

b) (+4513)+(+7.87)+(- 2110) = 53+(- 2110} =- 2057
C. Bai tap van dung
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3.1. Tim X, biét:

3.2. Tim X, biét:

a)

1
2 x- I=
2x- Y+5

3.3. Tim X, biét:

a)

b)

a)

N
3

o X~ 2020 +]y- 2029)=0

3.5. Tim X, biét:

a)

b)

c)

3.6. Tim cdp s6 nguyén (

X

X+ —

X

+_—
1.2

1
13

+ 3+
;

X‘l'}‘:E E-l—%;‘dl}(— ‘:E
3 : b) 4 2 2;
:Ex-i-}‘:?; %4— ;E- g:ﬁ
4 2 : d) 5 4 3
3 ‘xz+3{x- 1H=x?+3
4; b) 2 .
=|4x- ] Ex— 7. §x+§={]
) o) 4 2/ |8 5
=ilx— } Ex+§— Ex+5={]
3 4. d) g8 6 |2
2 2 1 3 3
—y- 4=0 - Z4+Ix+[15 =-
BF 4{ ) b) ‘3 2 4# ‘ 4
|- y1+‘y+2_l=ﬂ
d) 1
1 1
+x+——|+|x+—|+.. +|x+— | =2020x
2.3 34 2019.2020 )
+lx+ | +|x+——|+..+ x+; =100x
35 57 197.199 )
x+_l+x+i+x+i +...+x+i=llx
B 12 20 110 .

X,

2) |x+ 4 +]|y- 2|=3;

o Pl +e=5

3.7. Tim X, biét:

2) |x+5+4- x|=9;

0 2|x— 3|-|—|2x+5| =ll;

3.8. Tim cap

(X,

y) thoa man:

Y) thoa man:

uigeli.xyz

b) |2+ +|y- ]4=4_

9 |5x|+ |2y +3 = 7

o P A+B Av2x 4=2

|- Y+ |x- 2|+|y- 3+|x- 4|=3.

uigeli.xyz
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3.9. Tim cac cip sd nguyén (xy) thoa man:
) (2- x}[x+l}=|y+]j, b) (x+3)(1- x}=|)1;
)[x 2)(5- x) Py+u+2
3.10. Tim céc cdp s6 nguyén (xy) thoda man:
12 10
x- 5+1- x- 2y- 1+5=——
16 E:

X+ 3+ |x- _— x- 1+3-

3.11. Tim gia tri nh6 nhat cua biéu thirc:

a) 3 |4 : b) 6 lﬂl;

—E+E—ﬂ D=M+E—E
c) 12 |10 : d) 10 ?9;

= |4x- 3| +‘5}r+ E‘ + 2_1
o) 16

3.12. Tim gia tri nho nhat ctia biéu thirc

3.13. Tim gia tri nho nhat ctia biéu thirc

3.14. Thyc hién phép tinh:
3.15. Thuc hién phép tinh

2) 7,3105+7,315+2,7105+152,7.

b) 54- 15- (7,2- 1}'

3.16. Tim X, biét:
zu 3 ‘1_ ?‘_ 3
a) 3@*5 2 100 4

2Bl a0 ‘E- l‘
by 6 8 & |32

HUONG DAN GIAI - DAP SO

6,5- —g:x-l—l‘ 52

3

3.1.a)

=2U Z:|x+Z
4

1\

A =[2x+1000/+[2x- 2020

=450 |x+

A=|x- 2019 +|x- 2020 +|x- 2021

voi x 1a s0 nguyén.

a¢

1
2

1\
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o

1.
6" 6

N

i3 a5
9’ 9

yxT{

4
Klm
Il Il
et
o)

—
~1m
I Il

Gk ada
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1

] X+ 3|x- ‘=x2+3
b) X" +3>0 nén suy ra: !
0 3x- 1‘:30 ‘x— _1‘=1u 8§ 2 (0§ 2
2 I A
2 2
5:1%;_%
Vay 2
3.3.
§x+}‘=|4x—]4
a) 2 2
St loax- 10 3x- ax=- 1-
v’ Truonghop 1. 2 2 2
|:J - EK:— E':J X=§
2 2 5
§x+—=l— 4x
v Truong hop 2. 2
- 1
2 2 11 vay 115
‘T 2‘ ‘4 l‘
—_ —| =l-X- —
b) 5 3] |3 4
Tedio2 ol 2,211
Truonghop 1. > 2 3 4 5 3 4 2
l:] E_X=- E':J X=- E
5 4 44
Teelol 2,07, 2,1 1
Truonghop 2. > 2 4 3 5 3 4 2
31 1- 15
— X =- —U N=- —
15 4 124
=}_ 45 15
Vay 44 124
c) 4 21 |8 5 4 21 |8 5
2 To2,430 24 242347
Truonghop 1. 4 2 8 5 4 8 5 2

05,4, 164

8" 10 25

uigeli.xyz
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5 7 5 3,5 .5 3,7
—X- —=- ZX- = U Zx+x=- Z+—
Truong hop 2. 4 2 8 5 4 8 5 2
0 Dx=2( x=11
8 10 75
5|15, 19
Vay 25 /5
T2 Exasl=00 [Zx+2=[2x+
8 B |2 8 6 |2
d)
Tx+2=txt50 Ixo Lx=s. 20 =19
Truong hop 1. 8 6 2 8 6 9
Txt2= Ly 50 Ixtlia s 20 x=- 20
Truong hop 2. 8 8 2 6 66
lDD 2
Vay 97 6
34.
5- 3%3 G:F}’— 4{3 0
a) Vi 3 3 nén dang thirc chi xay ra khi:
2 2 o 2 2 - 15
5 =x=0=y- 4=0U =x=5=-y=4U x=—=,y=6
3 3}’ 3 3}’ 2 Y
g
(Xy)= 516
Vay
‘2 1 BX‘ ‘15_ 3_ 3% ol ‘l BX‘ ‘3 3% 0
b) 2 2 6 4 4 2
SENJARENE
Vi 6 4 4 2 nén ding thire chi xay ra khi
6 4 4 2 4 6 2 4
- 2 1¢
U x=- 3:}«:1 [w}=§—:——:
9 2 Vay 9 2e

oy vi X0 202017 Ofy= 202 O s e chi xay ra khis
X- 2000=0y- 2021=0U x= 2020,y = 2021
Viy (2 v) =(2020,2021)

.
- yroly+E] o
x- ¥ \y lﬁj

d) Vi nén dang thire chi xay ra khi:

uigeli.xyz
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- 21:{] 0 x=y=- 2
y+2=0" "7 10
10
y) = Eezl 216
Viy 10 103
3.5,
a) biéu kién X3 O, suy ra:
x+i+x+i+x+i+...+x+;=2ﬂzﬂx
12 23 " 34 2019.2020
2@19x+§i+i T S e
2 23 34 201020105
2019x+§- 1l 10 19 5o
2' 2 33 13 2010 20208

2ﬂ19x+§- 12 oo0x
20208

_ 2019
2020 (thoa man didu kién).

b) Piéu kién X3 O, suy ra:

X Xt Xt X

=100x

13 35 57 197.199

99x+§+i+i+...+ 1 GT——lEGx
3 35 57 197.19%97

gox+ i@ 1,1 111, 1 19 44,

2 3 3 5 5 7 197 1995
gox+ 1 LS 100

2 1997

(théa man diéu kién).

1 1

X+ I}X-i-é 3 0P 11x®* OP x* O

c) Ta co:
1 1 1

x+}+x+—+x+—+...+x+—=llx
Tu do6 suy ra: 2 6 12 110

16

(x+x+x+.. +x}+§+ NENL
12 110&
1

1ﬂx+§i+i R N N T
12 23 34 10115
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Suy ra:
3.6.

o [XHA+ly- 2=3P OF |x+4£3 O£ |y- 2£3

suy ra bang gia tri sau:

|x+4 0 1 2 3
ly- 2 3 2 1 0
Twr do6 suy ra:
X 4 -3;-5 -2;-6 -1; -7
b% 5; -1 0;4 3;1 2
(x)

Viy cip s6 nguyén thoa man la:

{(4:5):(&- 1):(- 30):(- 34):(- 5.01:(- 54):(- 2.3):(- 21):(- 63):(- 61):(- L2):(- 7.2)}

b) |2x+1+|y- §=4p Of |2x+1£ 4 O£ |y- J£ 4

< o 12x+Y L , f1n
Mat khac ‘ 1| la s0 1¢ nén chung ta c6 bang sau:

suy ra bang gia tri sau:

2x+1| 1 3
ly- 1 3 1
Tu do6 suy ra:
X 0; -1 1;-2
h% 4; -2 2;0

Vay cip sb nguyén (%) thoa man la:
{©4):(0- 2):(- L4)(- 1- 2):(1:2):(10):(- 20):(- 2.2)}

o P H|y+5=5P O£ B £5 0£ |y+5£5

Mat khac ‘BXi chia hét cho 3, nén chung ta c6 bang sau:

Suy ra bang gia tri sau:

134 0 3
ly+3 5 2
Tur do suy ra:
X 0 1; -1
y 0;-10 -3; -7
uigeli.xyz
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Vay cip sb nguyén (%) thoa man la:

{(G:0):(0;- 10);(L- 3)i(L- 7)i(- L- 3):(- 1-7)}
g 192y +3=7P OF S 7; OF [2y+ 3£ 7

Mat khac ‘5X| chia hét cho 5, nén chung ta ¢ bang sau:

Suy ra bang gia tri sau:

|5X] 0 5
2y+3 7 2 (loai)
Tir d6 suy ra:
X 0
y 2;-5
(xy) {(6:2);(0- 5)}

Viy cip sé nguyén thoa man la:

3.7.
a) Ta co: |X+5|3 X+5Vé |4_ xia 4- Xnén
|x+3+3- X* x+5+4- x=9

Do vay déing thirc chi xay ra khi X+57 0y 4 X2 Ohay X* - 3x£4

2|, 2 3‘ ‘3 ,\13 3
X- = - = - == |=- - X
b)Taco!| 3 Sval 4 14 4
- 3‘4— - §3 - E-|—§_ x:i
Suy ra 3 4 3 4 12
i x- =20 3. x>0 X3 g;)-<£E
Do vay dang thtrc chi xdy ra khi 3 va 4 hay 3 4
2g xg 3
Vay 3 4

2|x— 3|=|2x— 6|3 6- 2x |2.:1c-|—5|3 2x+5nén

c) Taco

2|x- 3|+|2X+5|3 6- 2x+2x+5=11

5
3 VS
6 %3 0. 2x+5 0P xf 3x >

Do vay dang thirc chi xay ra khi va

- E)£ X£ 3
Vay

9 |x- 3 x- 3|5 x* 5 x2x- 4= 0
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p |x— 31+|5— x|+2|x— 4|3 ¥- 3+5- x+0=2

Dau bang chi xay ra khi X=4

3.8.
Tace: - A+ 4 =P U+[4- x° [x- 1+4- ¥=3

Mit khac: X 47 O1y= 37 0 (o X B x- 2|y Jpxe 4
DAu bing chi xdy ra khi X=2Y=3

3.9.

a) Xét y+1=(2- x)(x+1)= D’ cuyra 2 X va X*1 cing déu.

+ Truong hop 1. Xét 2= X<0 y3 x+1<0
X>2 yy X<- 1P yhong xay ra.

+ Truong hop 2. Xét 2- x>0 y3 x+1>0
X<2 g3 X7 1P xI {01}

y+y=2p y=1Ly=-3

ly+1=2p y=1y=- 3

+) Véi X=0 suy ra:

+)Véi X=Lsuyra
+ Truong hop 3.
(2- X)(x+1)=0pP x=2x=- 1P |[y+]=0p y=-1

Tir d6 ta c6 cap sd nguyén (%)

()1 {{a1):(0- 3):(12):(2- 3)(2- 1)i(- - 1}

sau thoa man:

X+3}l X}::"G yraX+3Val_ Xcungdau

b xet 1=
+ Truong hop 1.
) Xét X+3>0y3 1 x=0P - 3<x<1

+) Xét X=- 2 suyra |}1=3P y=3y=-3

+)Xét X=- lsuyra M=4P y=4y=-4
+) Xét x=0 suy ra |y1=3b y=3y=-3

+ Truwong hop 2. X+3<0y3 1- x<0P Xx<- 33 X>1y41y (loai)

|y1 (x+3)(1- x)=0P (x¥)1 {- 3;0).(L0)}

Tir d6, ta co cap sd nguyén (%)

{- 23);(- 2- 3);(- 24):(- 1- 4):(0:3):(Q- 3):(- 30):(20)}

sau thoa man:
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0 2y+1+2>00 (x- 2)(5- x>0

suyra X- 2 va O X cung diu.
+ Truong hop 1.
) xét X~ 2>0y3 5> x=0P 2=<x<5

b Xét x=3pP (3- 2).(5- 3} =|2y+1+2p 2=|2y+]+2 Vo 1§ vi yi Z (log).
+) Xét x=4

P (4- 2(5- 4)=[2y+1+2P 2=y +1+2P Ry+1=0 o\ vl Z
+ Truong hop 2. X- 2<0y3 5- x<0P x<2 4 X>5 51y (loai).

Vay khong ton tai cip s6 nguyén thoa man.

3.10.

a) Ap dung |a|+|b|3 |a+b| dau bang chi xay ra khi ab* 0

P |x- §+1- X* |[x- 5+1- x|=4

i’jﬁ%:ﬁl |X- 5|_|_|1_ Xia 43 12 3

Mat khac: |}"+1|+ suy ra |}"+l|+

Déngtht'rc chi xay ra khi EX_ 5}(1_ x}a Dva y+1=0y=- lV(’)’i xl Zp Xl {5:4:3:2:1}.
Vay ta co cip sd nguyén (%) thoa man:

Dey)l {(5- 1):(4- 1:(3- 1):(2- 1:(2- 1)}

10 £ %LSP |x- 2y- 1 +5° 10

P 2 35S, b A2 - a2
Péng thirc xay ra khi X~ 2Y- 150 (3 ¥- 4=0 g, 1 (x%y)=(9:4)
cympéh+3+ﬁ‘u=ﬁ+3+ﬂ-43M+3+L-4=4
Taco Y- ATy T=[2- Y+|y+2 [2- y+y+2=4
16 16 6
p—— £ =4p |x+3+[x- 1P ———
ly- 2| +|y+2 4 3+ |x- ] V- 242

(x+3)(1- x> 0, (2= Y)y+2* 0, xyl Z

(xy)

Dau bang xay ra khi va [

x1 {- 3- 2- 101}yl { 2- 1012}

suy ra

. Tur d6 suy ra cac cap

B Taco X IFB A b 143 o=2

B 5_ _ o
Mit khéc: W’£ E - J+3- A

5]
|y+q+3
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(- D3- %2 0, y+3=0; xyl Z (xy)

Dau bang xay ra khi nén ta c6 cdp sO nguyén thoa man

oyl {(2- 3)(2- 3):(3- 3)}

3.4z 0p a=242- &
e 3 |4

2
Vay gia tri nho nhat ciia A 1a 3 khi
N +5‘ 21, 21

—|* OP B= —|- =% -~ —
6| 10 10

la:
3.11.

a) Ta co

2
3
3

xX==
4

b) Ta co
21
Viy gié tri nho nhét cia B 12 10 khi

9. 43@ C_E+E-+E o2
10 12 |10 12 v4y gi tri nh6 nhét cia C 1a 12 khi 10,

>
6

c) Taco

E}ﬂﬂbD‘iwr B3, B B 23

79 79 Vay gia tri nho nhit cia Ala 79 khi 10

15 21 21
16/ 10 10

3x+

d) Ta co
|4x- q+‘5}=+
e) Ta co
Dau bang xay ra khi 4X- 3=0 va 16 hay 4 16
21 3 3
] _ X=_J}1'=— —_
Vay gid trinho nhitcna E1a 10 khi 4 16
3.12. Ta co:

[x- 2019|+|x- 2021|=|x- 2019+[2021- x|* |x- 2019+2021- X =2

Va |X— 202q3 0 A3 2.

suy ra
Vay gi4 tri nho nhit caa A 1a 2 khi X = 2020,

3.13. Ta co- A =[2x+1000| + [2020- 2x> 2x +1000+2020- 2x= 3020

DAu bing khi 2x+1000° 0; 2020- 2x* OP x* - 500 3 x£ 1010

Vi X1 Z suyra X1 T 500 49~ 498..;1010}

x1 {- 500- 499- 498...;1010}

Vay voi thi A dat gi4 tri nh6 nhat 1 3020.
2
A_[G.Bﬂl— ﬂ.m}.5 0 4
3.14. Ta co: 08:(4.0,25) 5¢
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pa=02304 50 012 455 1540525= 0675
081 A% 08

3.15.
a) 7,3105+7,3.15+2,7105+1527

=73(105+15) +2,7(10, 5+15)
=73255+27255=255(7.3+27)=255.10 =255
54- 15 (7,2- 1)=54- 15 62=39- 62=- 2,3

b)
3.16.
x-'—g— %:—}—%D X-'—i:}—%
a) 3 5 5 4 15 5 4
|:J X:}— E— il:l K:— E
5 4 &0
2. Eﬁ 2 10- ‘ }‘
b6 €8 8 6
02-Byxz10- 1o By 20 422480 =8
6 8 6 6 6 24 B8

Chuyén dé 4. LUY THUA CUA MOQT SO HU'U Ti
A. Kién thirc cAn nhé
1. Liiy thiva véi sé mii tw nhién

x"=xx.x(xeQineN;n=1)

n thoasé

1 0 o
Quy wdc .'X =x.x"=1x=0)

2. Cdc phép tinh vé liiy thiva

x"x"=x

xix"=x""x=0mneN]
{Xl.ﬂ :]'; _ x

(xy) =x"y"

XXy )
A

3. Liiy thira v6i sé6 mii nguyén am

1

X "= e Y
X" g (X=0neN)

B. Mt s6 vi du
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B 223 -481 B 30.4".3* - 5142

A_ . i ! = 14 T 5,
(223 83 546°0 1287

Vi du 1: Rt gon biéu thic
Giai

v Tim cdch gidi. Dé thyc hién phép tinh chira nhiéu lity thira, ta ding cac cong thirc bién doi vé lity thira
clia cac s6 nguyén to. Sau d6 cé thé dung tinh chat phan phdi cia phép nhan dbi va phép cong.
v’ Trinh bay loi gidi.
223223 2°3(3-1
T3 273 T3F(3+1))

a) Taco:
232 1
234 6

b) Taco:

2352439 522722 25395 2757 52°3"-2"T) 5

C2FFIFF-Z3FF TIF-ZF3F 3(EF-2T7) 3

Vidu 2: Tim x
2 g 3
2 (X 2) =64 py (X +5) =125 ) 21277 =320

Giai

V' Tim cdch gigi. Khitim x ¢ chira Ity thira & phan co s6 ta dua hai vé vé cting s6 mil va luu ¥
a' =b" (véinle) thi a=b

@ =b" (v6in chin) thi @=P hogc @a=-b

Dé tim x & phan s6 mil ta dua hai vé vé cing co sb va sir dung :

" =a" (voi @7 0+Ly i m=n

v" Trinh bay loi gidi

(x+2) =64=(x+2) =8 =x2=8

a) hoéc X+2=-8
:[ — 't
Suy ra X<16-10
by (X 5 =-125= (x+ 5/ = (-5) = x + 5=-5=x=-10

204277 =320=2"(1+2°) =320

c)
2=64=2"=2"=x=6
Vidu 3:
a) Chtng minh rang 16> + 2" chia hét cho 66
b) Chitng minh ring véi s nguyén duong n thi 3° — 2"+ 3"+ 2" ¢chia hét cho 30
Giai

v Tim cach gidi. D& chimg minh A:K ta ¢6 thé van dung tinh chit :
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A=bkthi A:k
A=B+C maB:k thiC:kin Ak
v Trinh bay loi gidi
16+ 2 =274+ 27 =272+ 1) = 27.33= 2".66i66

a) Taco:

|-2I 1 -|.1. -|= 1 2. Vo .._ .
b)Tacézg 3-20 i 2=3(3 )22 -])

=3'.10-2"15=3""30-2""30:30
Vi du 4: Thu gon cac biéu thirc sau:
a)AZBZ:E‘CI_BZCF_EI i 323'_8_323'_." A 32_3 :L
b)8=52m R B N S |
5 C = FHl_qrom g gus g5 @ g
Giai

v Tim cdch giai. Nhiing bai toan tinh tong dai s6 vé lity thira c6 ciing co sb theo quy ludt , ching ta can
nhan hai vé v6i mot luong thich hop dé duoc biéu thirc méi, ma bat dau tir hang tr d6i nhau thi cong
biéu thirc ban dau véi biéu thirc mdi, bang nhau thi trir biéu thirc méi v6i biéu thirc ban dau

v" Trinh bay loi gidi

2) Xét A - FE_F0m @0 g 93 3

e ]

4
b) Xét 5B — 5¥El , GE0  gAO  ciIE L E3 . EF g

=3A+A=F 1A=

2021
58 B-5% 1.p-2 1
A
C)Xét 49..-4: ?2593_?232’_ . ?2'3’_9_?'23'_." oo ?."_?5 . ?3
2023
. 49C «C=T® 7mc =111
50
Vi du 5: Ching minh ring tong:
1 1 1 11 11
S v v %

v Tim cdch gidi. Ban chit ctia bai toan 13 thu gon téng S. Tuong ti nhu vi du trén, d& dang phat hién ra
1
nhan hai vé ctia tdng S véi 2° . Sau do6 cong véi bidu thire S. Cubi cing danh gi4
v Trinh bay loi gidi
1.1 1 1 1 1

xa 2> F 77 T
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1 1 1 5.1 1
ST W T 5, 5<02

Vi du 6: Dét*dl:?’;l P34+ 3% 437 Chtrng minh rang A chia hét cho 120
Giai

Biéu thirc A ¢6 100 sé hang. K& tir s6 hang dau, ctr nhom 4 sb hang lién tiép véi nhau duoc 25 nhom
A=|{3'_3’_ ;302 03 3_:&_' . |{3.'_:]5 L T 3_53' _ |[3_:1' . 396 o9 32:1:1}
A=3%(3+F+3F+3 )+ 3%(3+F+ F+3)+ ..+ I3+ F+ F+ 3
A=3%120+3%120+ ..+ 3%.120
A=120(3"+ 3%+ ..+ 3°)3120 _,

( -' . Diéu phai chirng minh

C. Bai tap van dung

4.1. Tinh:
6132-63 2349
A= %, {223-"5 8T
a) Fi+33-3 b) . /

5°7 - 25.49°

A= _ i
(125.7) + 5'.14°

4.2. Thuc hién phép tinh:
4.3. Cho T = 2% - 2% - 275 — | — 21 Tinp 202T

4.4. Tim x, biét :

a) 372+ 3 =810 b) 272315 = 10800

ARy CERy - 57% 5l g3

4.5. Tim s6 tu nhién x, biét : a7 - 131

4.6. Tim x , biét :
12345 3031,

¥

FiF il 6161616166

by 333 > 7 v
4.7. Chiing minh rang :
LN S SN S S S Y
7¢ 74 T gtz ogan T gm0 gny
B=lstily 4+ 4 - 1
4.8. Chimg minh rang : 3 ¥ 3 e FE 2
1 1 1 1 1 1
4.9. Chimg minh rang : 6 5 & 7© 10 4
3 v 2l i B
4.10. Chimg minh ring : 1'2° 2°.3° 3.4 910
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2 4 2019 2020

411 Xéttdng 2 2° 20 2 2™ Hay so sanh T vé6i 3

et Lt 1 po_+ Lt .1 1
4 72011 2012 2013 vy 1007 1008 ~ 2012 2013 Tinh

S=1- 1,
4.12. Cho 2

( s_p )20'_3
(Bé thi chon hoc sinh gioi mon Toadn, Iop 7, tinh Bic Giang, nam hoc 2012 - 2013)

21 37=|p- 45 b-45

4.13. Tim tét ca cac sb ty nhién a, b sao cho :
4.14. Chung to rang:

a) 63” -~ 377 chia hét cho 10

by 27+ 2%+ 2 Chia hét cho 7

¢) 77 =7 ~7* chia hét cho 41

4.15. Thu gon biéu thic sau :

gt 2111
a) 2 22 3 2£ 223?3
g, t 1t 1. 1 1
b) 5 52 53 5i " 523'_9 52:]2:!
c-1,2.,3 4 200

9 33 3F 3 7 F

4.16. Pé. Ban c6 thé dién cac lily thira cua 2 vao :
cac 6 vudng con lai trong bang bén sao cho 2
tich cac lily thira trong moi hang, mdi cot va 25
mdi dudng chéo bing nhau duoc khong ?

29
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HUONG DAN GIAI - PAP SO

4.1
6(1:3-%) § 2
CF(1e3-F) F 3
a) - :
g 273-273" 293'(3-]) 32 1
y 231273 F(3:]) F4 6
A 5757 57 (1-7) 5(-6) -10
ry  OTSZT STL2) 9 3

43. X6t R=22" 428 4 4 241= 2R =222, 220 4 12742
= 2R-R=2"_1-R=2%_145d46-T=2""-R=1
— 2021 = 2021

4.4.

)3"(32 +1)=810« 37.10=810«= 3" =8l x=4
a |

by Ta g 2773725 = 10800 2°.273"35" = 10800 < (2.35)" = 900
) Ta co

e 307 =307 e x =2
JoE el g gl gind Fd {?2 i T l" 5 |{l 5y 5.3"
45, 57 - 131 57 - 131

i

F o5 e T =25 ,\__;,i'l] 1 x=0
125

4.6.
1 2 3 4 5 3031

1
2764
= x4+ 3B=0= x=-18

= 4?5’ = 4x.23:l.26 — lﬁ 22-"(-35 =2:I

5 5 ’ 5
44 6.6 4.6| 46 _g

33227 0 ©33133) C
b) > 4 2\ 3.2
s AP =P e PP =12 x=4

4.7. it vé trai cua bat dang thirc 1a A

1 1 1 1 1

49;4.:1_— tewn V= T = —~ v V== T =

Xét - T 7T 77"
JA A=1 = S0A-1 = 1A
Suyra: I hay; T 50
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Diéu phai ching minh.

3.B=l-} Ly

4.8. Xét 3 ¥

=

=
I

S Ll
=

[~ 8l

h
2l
o =

=

!
I~

-

- 8
In
I

o = un
Sh |

|
| =

1 1

= =

| =

.
7 8
1_
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o
]
—
S ‘

S|
~| =
B~
|
S|+

11
" 99100 100.101

11
100 101

19 57 50

5 101 5 100 100 300 300

Tir (1) va (2) suy ra diéu phai ching minh.

3 5

7 19

4.10. Taco : .2
1 1 1 1

T Z 2?2 ¥ ¥ FU90

Diéu phai ching minh

' 22”3? ' 32‘.42‘ '

AL
1 1 1

1 2020

1 2020

uigeli.xyz

1,
==(2
5! )

=d -T =3~

2021 2020

223’_8

=3
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4.12. Tacd:

S S S S O

1007 1008 2012 2013
_:"llllll 1 1 1 1 1 "|_="1.1.1.
™ 2 3 7 1006 1007 1008 2012 2013 |7 2 3
_:"llllll 11 1 1 1 -|_2,-“1|1|
= 2 3 7 1006 1007 1008 U 2012 2013 2 4
EPTE U0 SO DU S S

2 3 4 2012 2013

2003

Dodo[5 P) =0
4.13.Xétb;:45_x|b—45|-b—45=b—45-b—45=2b—9[}léséchan

Xét b<45= |b— 45| tb-45=45-b +b-45=0

la sO chan

a=0=1:37=|p-49+b- 45

=2 +37 1as6chin = 2 laséle —
Theo nhan xét trén thi £ = 45 do d6 3B=20-V=5b=6t4

Vﬁy a=0; bzﬁd

4.14.

63° = 6363’ = (63') .63’
a) /

15
6
Ta co 63° tan cung 1a 1 nén ( ) tan cung la 1 , ma 63’ tan cung la 7
¢ 15 o
63') .63
Suy ra ( ] tan cung la 1= 6363tr§1n cung la 7

377 = 37°.37= (374) .37

Ta co:

4\9
Taco 37 tan cung la 1 nén ( ) tan cung la 1

(37°) .37

Suyra ‘' - tan cung la 7
Do vay 63 =377 tan cung 12 0. Vay 63 =377 chia hét cho 10

20(142+ 7 )=2"7

b) chia hét cho 7

B2 _ 7_7)— 7 ’
?9(? /-1) TIIﬂ'41<:hiahétcho4l

c)

4.15.

s
EE‘

1 1

2A =11

Pl | =
M| =
]
B
=

a) Xét

suy ra
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b)XétSB:l_%I?l_éllnl%_?_;
58+ B=1- 21:;_3:8:52593'1
suy ra 6.5

6C—2C=3-2mg 2020 c-[3 2019 2020

Suy ra: i | IW_WJA

4.16. Ban c6 thé dién nhu sau :

Chuyén dé 5. TI LE THU'C. TINH CHAT CUA DAY Ti SO BANG NHAU
A. Kién thic can nhé

1. Pinh nghia. Ti 18 thic 1a dang thirc cta hai ti s6
a c
e Dangtong quat: & d hoac a:b=c:d

Cac sO a va d goi la ngoai ti ; cac sO b va ¢ goi la trung ti.
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2. Tinh chit cia ti 1¢ thirc

i:ff_fwadwcw,d:m

e Tinh chit coban: P
e Tinh chét hoan vi: Ttr mot ti 18 thirc ta co thé:

+ DOoi chd hai ngoai ti cho nhau;

+ Doi chd hai trung ti cho nhau;

+ Vira doi chd hai ngoai ti, vira d6i chd hai trung ti.

_a+c G
b+d

a c_ e a ¢ e a-c
b-d+f

3.T1‘Id€1ytisé b d f ta suy ra : b d f

e_
f

(Gid thiét cdc ti sé déu c6 nghia)

a b c
4. Khi c6 day ti sb 2 3 5 ta noi cac sb a, b, ¢ ti 18 véi cac s6 2; 3; 5.
Ta ciing viét @:b:c=2:3:5
B. Mt s6 vi du
xX_Yy
Vi du 1: Tim hai s6 x va y biét 3 4 va X+3y =36
Giai

v Tim cdch gidgi. Dé tim x,y trong diy ti s6 bang nhau va biét thém diéu kién rang budc. Ta co thé:
e Cdch 1. Dat hé s ti 1¢ k 1am 4n phu
e Cdch 2. St dung tinh chét day ti s6 bang nhau
e Cdch 3. Biéu dién x theo y tir ti 1& thirc (hodc y theo x)

v’ Trinh bay loi gidi

+ Cach 1 : (Pit an phuy)

X_V_y
pat 3 4 Suyra:X:Ek',y:-dlk
Theo gia thiét : 2X 3 =36= 6k + 12k =36= 18k = 36= k =2
Dodé:X=3.2=6;y=4,2:8
Kétluzﬁnxz’a"}’r=8

+ Cach 2: (sir dung tinh chét cta diy ti s6 bang nhau):

Ap dung tinh chit cta dy ti sb bang nhau ta 6 : 3

£=2L‘>X=6
Dodo: 3

¥
—:2;& =8
A ¥

Kétluén:xzayzg ,
+ Cach 3: (phuong phép thé)
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X =
Tir gia thiét 3 4
2 + 3y _3%- Y Yy =36=9y=72=y=8
Ma 2

=£_“>X
4

3.8
X="=

Do d6: 4
Kétluan X = 6y=38

6

=

y_2
'3 5,z iz=b

|

Vidu2: Timx,y, z biét :
Giai

v Tim cdch gidi. T hai ti 16 thirc ctia gia thiét ,ta can ndi lai tao thanh day ti s6 bang nhau. Quan sat hai
ti 1& thuc ta thdy chung c6 chung y vi vay khi ndi can tao thanh phan chia y gidng nhau. Sau d6 van y
tudng nhu vi du trén, ching ta c6 3 cach giai.
e Cdch 1. Dat hé s ti 1¢ k 1am an phu. Biéu thi x, y, z theo hé s6 ti 1& k.
e Cdch 2. St dung tinh chit diy ti s6 bang nhau.
e Cdch 3. Biéu dién x, y theo z tir ddy ti s6 bang nhau.

v" Trinh bay loi gidi

X_ Y _ X_Y
+Cach 1. Trgia thiét: 3 4 9 12
3 5 12 20

X_Y _Z

Tu(l)va(2),suyra: 9 12 20
X_y_z_,
Tadét 9 12 20 suyrangki}’=12kj2=2[}k’

Theogiéthiét: X -3y 1z2=6=18k- 26k 1 20k =6—= 2k =b=k =3

Do do: x:E?’,y:Bﬁ,z:ﬁﬂ.

+ Cach 2. Chung ta bién d6i gia thiét nhu cach 1 dén (*)
Theo tinh chit diy ti s6 bang nhau, ta co :
X ¥y Z X 3y z X-3y -2_6_3

9 12 20 18 36 20 183620 2

X _3.x-27
Do do: 9
%
—:3_‘X =36
> %
2 _3.7-60
20
Két luan : X=21y=36z=60
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+ Cach 3. (phuong phéap thé : ta tinh x, y theo z)

332
1—5--~,y—E-£—£ -';X—B_y—_lg—g_z
Tur gia thiét: 3 3 5'3 4 4 4 20
2x—3y-z=6:.~2.9—2—3.E-z=6_x—= =z =60
Ma 20 5
Suyra: 5 20
Kétluafln:‘p'fzET'IT’J"r:?’E’Z:'E’":'\'I
xX_Y
Vi du 3: Tim hai s6 x vay biét 2 3 va Xy =24
Giai
XY 4
pit 2 3 suyra:‘x:zk’yzak

Theo gia thiét : X = 24= 2k 3k =24= k* = 4= k = =2
1 Véi k=2thi X=4Yy =6
+Voi k==2 ¢ X =4y =6

Két luan. Vay (X;y) 1a [._45_6.':[_416}.

v/ Nhian xét. Trong vi du ndy c6 thé chung ta mic sai 1am sau :
+ Thir nhit trong 10 giai trén thiéu truong hop K = -2

X_y_ o _28_,
+ Thir hai chung ta van dung tinh chét : 2 3 23 6 Chung ta luu ¥ rang tinh chét diy ti sb
bang nhau khong cho phép nhan (hoic chia) tir thirc voi nhau. Do vay gip diéu kién vé phép nhan hoic
Iy thtra gitra cac bién, chung ta nén dat hé s6 ti 18 k 1am an phu

bz -cy o-az ay —hx

Vidu4:Véiab,c x,y,zkhdc0,biét @ b ¢

a b c

Chtng minh ring : X ¥y Z

Giai

v' Tim cdch giai. Quan sat phan két luan ta can bién d6i dua vé : @ =bxbz=cy.a=cx hay can

ching minh ¥ ~bx=0bz-qy=0a-x=0_\y, vay tir gia thiét ta can ching minh

bz—qy x-az ay—hx_ﬂ

d b c . Vi suy nghi d6 , chiing ta can nhan mdi ti s6 v&i mot s6 thich hop

vao tir va mau s sao cho khi van dung tinh chét day ti s6 bang nhau thi dugc két qua bang 0. Quan sat
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bz —cy X -z

ti s& a va b ta théy bz va —azZ ; dé triét tiéu duoc, ching ta can nhan ca tir va mau cia ti
s6 thtr nhit v4i a; nhan ca tir va mau cua ti s6 thi hai voi b. Tuong tu nhu vay voi ti s6 thir ba.
v" Trinh bay loi gidi
az-ay box-ar  ay-box
Tir dé bai ta co : & b

Ap dung tinh chat diy ti s bang nhau, ta c6 :

dr-ay box-dr ay-box dv-ay i box—a2 ey - box
£  pz e 2+ b2 +C2 -

ay —bx =0z -cv=0br-cx=0

0

Suy ra
_'X.ﬁj,’:b}(lbz:qubz:CX_-xi: E:E
X ¥y £

Vi du 5: Mot khu dét hinh chit nhat c6 chidu rong va chidu dai i 18 vi 5 va 8. Dién tich bing 1960M°
Tinh chu vi hinh chit nhat do6.
Giai

v" Trinh bay loi gidi
Dit chiéu rong va chiéu dai khu dat 13 x va y (mét; x,y > 0)

X_Y

Theo dd bai, taco: > 8 va XY =1960

—k

o<

X
bit 2 (didukienk>0), suyra: X = 2K,y =8k

Theo gia thiét : Xy =1960 = 5k 8k =1960 = k" =49 =k =7 i k > 0)

Tir do ta tim duoc : x=35y =356

Suy ra chu vi hinh chir nhat 1a : (351 36).2=182(m)

Vi du 6: Cho a, b, ¢, d khac 0 va khong d6i nhau timg d6i mot, thoéa man diy ty s6 bang nhau :
200a+b+c+d a+200b+c+d a+b+2020c+d  a+ b+ 2020d

a b . d
Mg b bic cid dia
Tinh c+d d+a a+b bic
Giai
T gia thiét suy ra :
019, 1P cid opg @ibicid ohg @tbicid oy athicid
a b C —
athbicid aibicid _aibicid aibhicid
= . . - .

JrTru’o"ngh,op]:Xé‘[a'tl cid=0=atb=—-(c+d)bic=-(d +a)
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M_—[_C-G’]I -(d+a) c+d dia
 cqd dia —(c+d) —(d+a)

Suy ra
M =(-1)+(-1)+(-1)+(-1)=-4
+ Truong hop 2 :Xét@+b+c+d =0

a=b=c=d M =2"9,9'9,39'9_1.7,1,1-4
ditd dt+d 4dt+d

Suy ra
21a+10b  21c+ 10d
Vidu 7: Cho a, b, ¢, d khac 0 ,thoa man ti 16 thee a@- 116 c-11d

a c
Ching minh rang b d
Giai
21a+106 a-11b
Te 210+ 10d Cc-1u . Ap dung tinh chét ddy ti s6 bang nhau , ta c6 :
213+106 a-11b 21a-231b 21a+ 100 -( 21a- 231b) 241 b

- - - - -n
T&EJC-l&T c-1ld 2,c-231d  21c + 10d (21 - 231d ) 241d d[' "

231a+1106  10a-110b 2313+ 1106 +10a-1106 24ls E[’E}
T 231 + 1104 10c-110d 231 + 1100 + 10c - 1104 241c ¢

a_b a_c
T (l)va(2),suyra: € d hay b d
Vi du 8: D0 dai cac canh ciia mot tam giéc ti 1€ v&1 nhau nhu thé nao, biét néu cong lan luot tung do dai
hai dudng cao cua tam giac d6 thi cac tong nay ti 18 véi 7; 6 ; 5.
Giai
Dat do dai ba canh tam giac la a, b, c. D¢ dai ba dudong cao twong Ung la hoihy i . Theo dé bai ta co :

hih h+h hih
7 6 5 pa=bh=ch(l

Ap dung tinh chat diy ti s6 bang nhau, ta c6 :
h+h h+h h+h hih-h-h_

h —h
7 6 5 7-6 o
= h +h, =5h,-5h =2h,=3h :E=£t21
o a = < = o 3 2
h?'hJ_hJ'h: th?IEhJ_th'h: Xah:'th_hJ'h:
Mitkhic 7 6 14 6 14

6
: , h h .
=33 +2h )=7h +h)=9h+6h =7h +Th. = 2h.=h, = 5= IJ[_E}

Tir (2),(3) suy ra: 3
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Dat%z%z%zk[k'-'-"U};‘h.?=3¢:ihu=4kih:=2k
Joap-xr3_B_C

Két hop véi (1), ta c6 : 4 3 6

Vay d6 dai ba canh ti 1€ voi 4; 3; 6.

C. Bai tap van dung

5.1. Tim x, y biét :

12y 1idy 1i6y 113y 1oy 17y

a) 18 24 6x p) 12 B Ax
2x+1 3y-2 2x+3y-1

5.2. Cho x, y thbaman 2 7 Bx .Timx,y

5.3. Tim cac s6 x, y, z biét rang:
al)}-f:y:2:3:-f—'l:_"'n~Vél 5z¢-3x°-2y* =5
b) x-1)=2{y-2);4y-2)=31z-3) va X +3y-z=50

2 _3y_4z
) 3 4 5 Xity-z=38

5.4. Tim x, y, z biét rang:
2) ?x:lﬂy:lEzVéx Py o+ 2 =685

X+y 5-z y+zZ 9y,

¥

b) 3 1 2 5
y-z-l:z-x-sz-y—Bleylz

o) X ¥ z
al 4 z =Xty Z

d)y-z-zzx-z-Szx-y—?

x¥+1 xz+2 yz+3
e) 9 15 27 v iryzizx=11

a cC
55.Cho b d . Chung minh rang:

2 (@ X)jbid)=la+c)ib+ )

L 20E0
a?:@:l A b?ﬂ?ﬂ ~ I_a ; b'
2020 e . 2020
cad (c+d)

b)
a ¢
56.Cho b d.Cicséx.y,z tthoaman X8+ Y220 4 zcitd = 0
xa+yb xcyd
Chimg minh 28+ th Sz
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Xy 3 X
5.7. Cho ti 1€ thurc Xty 4. Tinh gié tri cua ti s6 ¥
X-y y-z
5.8. Ching minh rang : Néu 2Ax 1 y)=oly +2)=3(z1x] thi 4 5

Z2 v S
5.9. Cho a, b, ¢, d khac 0, théa min £~ = &€ =bd  Ching minh ring:

-

20t a

(R

aib’-c¢ (aib-cV
xb'll:—d,- b)

2y b -d

a8
b8+ 27d°  d

aly+z)=blz+x)=clx+y]

5.10. Chirmg minh néu trong do a, b, ¢ khac nhau va khac 0 thi ta co

y-z  z-X _ X-y
alb-c) bic-a) cla-b)

a b c
5.11. Cho a, b, ¢ théa man 2016 2018 2020 . Chimg minh ring :

W2
(a-c) . .
: — ={a-blib-c
1 ( I )

5.12.Chod b ic=a"+b* ic’=1y . Chimg minh rang :

(x+y+z) =x?+y?s2?

X )% z t

5.13. Cho Y 1211 Zibtix Lixiy X+ ¥ 2 Ching minh ring biéu thic sau cb gid tri

A_XtY yiz z+t tiX
nguyén Zit Tix X4y yiZz
iz iz _ S _ a0
5.14. Cho day ti s6 bang nhau : I
B- 2[&_ ';32 ' 2 t g }2 _
Tinh gid tri biéu thae & "% " T ¥ G
a_b_c p_a b
5.15. Cho D avaa+b+c=0 Tinh ™
atb-c _b+c-a _c+a-b
5.16. Cho a, b, c la ba sb duong, théa man diéu kién : £ - ad - b

B:?l.gﬁl.iﬁl.i]
. e . 1R , | al " b/
Hay tinh gia tri ctia biéu thuc i i ,
atb+c a-b+c
5.17.Cho a, b, c thoaman @+h—C a-b-C va b# 0 Ching minhring: c=0

uigeli.xyz Trang 55



uigeli.xyz

x-y_z-x
5.18. Cho x, y, zkhac 0, thoaman X *¥ £ "X Chung minh ring Xt =yz
Xy Y_Zz Ao X3y +az
519.Cho 3 4 va 5 6 Tinhgiatribiduthae X 4 132 (gia thibt A c6 nghia)
a b
5.20. Cho céc sb a; b; ¢ khac 0 théa man &+ b " bic cra
pb b @
Tinh gia tri ctia biéu thtrc a+b*+c
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HUONG DAN GIAI - PAP SO
5.1.

L2y 113y 541 2y)=18(1: 4y)— 24+ 48y = 18+ T2y
a)vi 18 24

_'X24}"=6_X}"=E .
4 Thay vao d& bai ta ¢6 :
1.2% 1.6 3 2
4 4 2_ 3

= - —_— = o

18 6x 18 @x
1+3y 1+5y 1+7y 4420y 5435y

143y 4420y -5-35 12y

E’.ﬁx:l&é_xl&x:%_xx:'j
2 3

12+ 20x - 20x 2
1
—'31'3 =—]_2 f— = — —
4 Y=Y G
-1
1+5—=
. 15=i_'\}(=2
Thay vao dé bai ,ta duge : X 15
o1
VayXZZVé 15

5.2. Ap dung tinh chat day ti s6 bang nhau, ta c6 :
2x+1 3y-2 2x+1+3y-2 2x+3y-1
5 7 5+7 12
2x+3y-1 2x+3y-1
Kéthop véi @ bai suyra: 12 6x
2x +3y-1=0

V' Truong hop 1: Xét

EKI:B}’_E:G_"*EX i l:[}l‘gy—_—z:ﬂ'_‘;x:;j}’zg

suy ra: 2 7
v Tru’dngho’pZ:Xéth -3}’—1=U8uyra bx=12—=x=2

22+1 3y-2 33}*—2
Thay vao dé baitaco: 2 7 7
X=2y=3

=ledy-2=T=y=3

Vay
Nhén xét. bai nay dé bo sot trudong hop 1
5.3.

aybat 3 4 5

Ma 57°-3x* -2y * =59 = 525k - 39k* - 2.16k" = 5M
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e Bbk’ =5M = kP=9< k=2+3

+Vé’ik=3suyrax=£ty=lz"z=15

+Véoi k=-3 Suyrax=—'§.ty=—12;z=—15

by X D=2y -2)=6(x-D=4(y-2) _ 6(x-1)=4y-2)=3(z-3)

bix-1) 4y-2) 3(z-3) x-1 y-2 z-3
12 12 12 2 2 4
x-1 y-2 z-3

=k =x=2ki+Lly=3ki2z=4k+ 3
Pat 2 3 4

g 2X 3 ~2=50=2(2k +1) + 3(3k +2) (4K + 3)=50

ek 12+ K1 6-4dk-3=50= 9% =45= k=5
Vayx=2.5- 1=1Ly =35+ 2=17,2=45+ 3=23

x1 3yl 421 x_ y_ 2z
¢)Taco: 3 12 412 512 18 16 15
Ap dung tinh chat diy ti s bang nhau, ta c6 :
X_ y_ z_ xiy-z 38_
18 16 15 18+16-15 19
x=36y=32z=30

suy ra :
5.4.

Ix=10y=12z> XY _2
a) Tu 60 42 35

Ap dung tinh chat diy ti s bang nhau , ta c6 :
X ¥y z X+y+z B85

Z =L == = = =5
60 42 35 60+42+35 137
x =120y =210,z =175

Turdosuyra:
b) Ap dung tinh chét day ti s6 bang nhau ta c6 :
5—z:y-z:9-y:5—z-y -2—9—}*:2

1 2 5 1+2-5
=5-7=2=7z=39+y=10=y=1X +y=6=x=5

a) Ap dung tinh chét day ti s6 bang nhau ta c6 :
V+Z+1 Z+X+2 X+y-3 X+Z+1l+Z+X+2+X
X % X X+y+2Z

2

Két hop voi dé bai, suy ra : X+y+z=2

Suyra: ¥ 1 Ztl=xX =Xy izil=X=112=3x=x=1

4

2-X-2=2}";‘>X-}"-2-2:3}";‘s4=3}r‘;&}-’=§
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x-y—3=22:,~x-y=2—3:32:~2—3:$:~z:_%

o5, .1 13
6

b) Giai tuong tu cdu c, ta duoc : 6 6’
¢) Ap dung tinh chét day ti s6 bang nhau ta co:
xy il zxi2 yz+3 xyilizxi2iyzi3 17

9 15 27 9+15+ 27 51

Xy + 1= 3= xy = 2(1)

Suyra:
ZX+2=5=2x=3(2)

¥Z +3=9= yz =6(3)

Tir (1) ,(2) va (3) nhan vé voi vé (22 ) =36= xyz==+
+ Truomg hop X2 =©

Két hop véi (1),(2) va (3) taco: X = LY =22=3

+ Truong hop XVZ =6

Két hop véi (1),(2) va (3) ta co: X = LY =—22=-3
E=£=k:wa=bk,::=dk
5.5.bat b

2) Xat @+ 2€)(b+ d)=(bk+ 20k)( b+ d) = k(b+ 2d).(b+ d)(])

Xét (@+clib+2d)=(bk +ak)ib+2d)=k(b+d)b+2d){2)

Tu (1) va (2), suy ra : @+ Z)b+d)=(ac)lb+ M)

9_C k—a=hkc=dk
b) bat b

FUO | pF2 2R 220 202 b?m(k?m . ]_} paa
CZE | 70 = 70 [ A = dg:@j(kgmj . l] = RESE (1)

Xét
(220

(a+b) - (bk + b) - b (k1)
(c d}zm (ck - d}ECIZ‘:I e (ki 1}2512

2020 20

b?:l?:l

2)

) n d?ﬂ?:l [-
Xét

Tir (1) va (2) , suy ra diéu phai chimg minh

E—Ezkjazm;czdk

56.pith d

Xat+yb xbkiyb D(XK+y) xkiy

= = = 1
zavth  zbk+th  blzk + t) zk:-r“

Xét
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xc-yd_xdk-yd_d[_h’k-F]'_xk-y[z.'
zeitd  zktd  d(zkt) Kt

Xet
xa+yb  xc+yd
T (1)va(2),suyra: Zat+th S zed , diéu phai chirng minh
-y 3
57.Tu XY 4 suy ra :

A3Ix-y)=3{x+y)=12x -4y =3x + 3y

S 12x-3x=3y i dy = =Ty = X1
y 9
58, T 2X Y )=OY 1 2)=3MZ X G0

2(x1y) Slyrz) 3ZiX) xiy XiZ ZiX
30 30 30 15 3] 10

Ap dung tinh chat day ti s bang nhau, ta c6 :

Xty Y+Z Zix (XtY)-(ZtX) y-Z

(1)
15 5] 10 15-10 5
X-y_}*-z_z-X_iﬁz-x}—tjy-z}_x—y[.z}
15 6 10 10- 6 4
X-y y-z
Tu(l)va(2),suyra: 4 5 | didu phai chirng minh.
b2=a:_‘>E=E;tf?:m_xE:E_xE:E:E
5.9. Tur b ¢ c d b c d
@_D_C_k_a-bkb=ckic=dk
patb ¢ d
gib-c bk K -dk Kb -d’) (1)
a) Xét b* 1¢7 —d” b* i -d’ b*ic-d’ -
(arb-c?V (bkick-ck?V [(k(bic—d)} .
ab::|:!bk cle f#<|:| ( '|=k”i2'||
L bic-d) | bic-d | | bic-d o
Xet
aﬁ-b3—c3_;a-b—c‘|3
Tur (1) va (2), suyra: 0 +€ —d” lbic-d

/' diéu phai ching minh.

aﬁ i %3 i 2?:.:3 - b3k3 i &:3#:3 i 2?d3k3 B k’3|{b3 t &:3 t 2?d3 '_ k3[3}
b) Xeét b7 + &7 + 27d* b* &+ 27d* b &+ 27d° '
E_E,E,Ezk,k,k=k3f4}
xetd bocd '

Tir (3) va (4) suy ra diéu phai chimg minh

aly +z)=blz+Xx)=cix+y)

5.10. Tt suy ra
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alyrz) blzix) cx+y) yiz zix Xxiy
ax e ac bk ac ab

Ap dung tinh chat diy ti s6 bang nhau, ta c6 :

y+z z+x |ZiX)-(¥y+z) x-y

- 1)

b ac ac — b Cl:_a—b}l:' "
yiz x+y (y+Z)-lx+y) z-x (2)
be @ bc-a  blc-a) ’
Zix xvy (Xay)-lzix) y-z (3)
a a a-a Calb-c)
y-Zz Z-X X—y

Tir (1), (2). (3) . suy ra A2~ €} blc=a)

5.11. Ap dung ti s6 bang nhau , ta 6 :

a b ¢ ab b-c a-c
2016 2018 2020 -2 -2 -4

la-¢) [a-b '-|:-'b—c I- (a-b)(b-c)
T L2 )l -2 4
W2
(a—c) _(a-b)(b—c)
Do do 4

5.12. Ap dung tinh chat ti s6 bang nhau , ta ¢ :
X_y _Z_Xiy+z_

—= T =Xty +2Z

a b ¢ atb+c (Via+b+c=1)
[X-y-z.'z‘:i:y_?:Z_E:M:X?-y?.

Suyra: @ bt ot a bt

(via+b+c=1)

( G- S
Véy[_x ViZ) =X 1y +2

x _y -z t
S13.Ty Y 12+t zZitix tixiy XiyiZ

X Y 4 z t

— 1= = -l: 1
Y+ Z4t Z4t+ X tox iy X+yY+2

X+y+Z+t X+y+z+t x+y+zZ+t x+y+z+t
y+Z+t Z+t+x teXx+y X+y+2

v Truong hop 1: Xét X ¥ 12 't=0

= Xiy=-(zit)y+z=—(tix)

uigeli.xyz

c(@=b) ity phii chimg minh
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(z+1) —-(t+ X} 2Z+t b x

A= _ . .
Z+t tix  —(z+t) —(t+ X

Suy ra
A=(-1)+(-1)+(-1)+(-1)=-4

v Truong hop 2: Xét X ¥ 12 't=0

Suy ra

AKX XAX XAX XX
Suy ra X+X XX X+X XX

Vay biéu thirc A ludn c6 gia tri 1a sb nguyén
5.14. Ap dung tinh chat day ti s6 bang nhau, ta o :

a _a _ g _ D20 _ a +a .t Ay t Ay

a 3 " a, a aiai.iag a

Suyra:a_:az-:---:am;ﬂ:ama
W2
dtat..ta ‘
polarat.a) EDEDE'E;_? 000
Dods & t@ t.ta’ 200a

5.15. Ap dung tinh chét day ti s6 bang nhau , ta c6 :

V+Z+l=Z+t+X=t+X+yY=X+YyY+Z=X=y=Z=t

=1+1+1+1=4

b at+b+c _a+b+c _a+b+c

40 51
Ezgziza b C:l_&a:b:c P:agﬁ =
b ¢ a bicra Do d6 a
5.16. T dé bai suy ra :
a'b_‘:.z=b'c_a.z=‘:'a_ o

C a b C

Ma a:b:c}onén atb+ C"..‘*G,Suyra a=b=c

[

A

ajf, a|
7RI

;

g-l1.¢
" a )

Tudod,taco:
5.17. Ap dung tinh chat day ti s bang nhau , ta c6 :

atbic a-bic latbic)-la-bic) 2b
aib-c a-b-c (ab-c)-la-b-c) 2b

=agi+bh+c=aibh-cr=2=0=c=0

X-y_£-X X-y X+¥
5.18.TfIX'y Z'Xsuyra X Zi+X

Ap dung tinh chat day ti s6 bang nhau , ta 6 :
X—y Xty X-yiX+y 2x Xx,

==(1)
Z-X Z+X Z-X+Z+x 27 7
Z-X ZiX Z-X-Z-x -2x X

uigeli.xyz

Trang 62



uigeli.xyz

Z_Y_z X_y_Z
6 20 gyl 20 24

X _Y 2 ko x—15ky - 20k;z = 24k
pat 15 20 24
4 30k 60k - 96k 186k 93
Dods 45k + 80k + 120k 250k 125

& b
5.20.vsi P20 6. atb bic cia

=)

aib_bic cia 1
@ bc @ b

RN
Oy | =

o | =

.
b

Q|

—a=h=c=P=1

[
T

QD=
1
N

Chuyén dé 6. SO THAP PHAN HUU HAN. SO THAP PHAN VO HAN TUAN HOAN. LAM
TRON SO

A. Kién thic can nhé

1. Xét phép chia:

3:20=0.15

S2=041066. .

e S5 0,15 1a s6 thap phéan hitu han.

6 0.41600.. qy5¢ viét gon thanh 0,14(6) 13 s6 thap phan v6 han tudn hoan ¢6 chu ki 14 6.

[

2. Néu mot phan sb ti gian v6i miu dwong ma mau khong c6 wdc nguyén td khac 2 va 5 thi phan sé do

viét dugc dudi dang s6 thap phan hiru han.

e Néu mot phan sb ti gian v6i mau duong va mau cé ude nguyén td khac 2 va 5 thi phan s6 do viét
dugc dudi dang s6 thap phan vo han tuan hoan.

3. Mdi s6 hitu ti duge biéu dién bai mot sé thap phan hiru han hodc vo han tuan hoan. Nguoc lai, mbi sd

thap phan htru han hodc vé han tuan hoan biéu dién mot s6 hitu ti.

4. Quy wéc lam tron sé

V' Truong hop 1: Néu chir s6 dau tién trong cac chit s6 bi bo di nho hon 5 thi ta gitt nguyén bd phan con
lai. Trong trudng hop sb nguyén thi ta thay cac chir s6 bi bo di bang céac chir s6 0.

v’ Truong hop 2: Néu chir sé dau tién trong cac chir s6 bi bo di 16n hon hodc béng 5 thi ta cong thém 1
vao chit s6 cudi cing cta bd phan con lai. Trong trudng hop s6 nguyén thi ta thay chit sb bi bo di

bang cac chir s6 0
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B. Mt s6 vi du

Vi du 1: Viét cac s6 thap phan sau dudi dang phén sé tdi gian.

a)l2,5 b)— 2,54 €)0,126 d)-0,0108
€)53,0263 f)-0984
Giai
allz2,5= E’; €)0,126= E; e)53,0263= %;
2 500 10000
p)-2,54= -2/ d)-0,0108= -2, f)- 0084 12
50 2500 125
Vi du 2: Viét cac phan s6 sau dudi dang s6 thap phan vo han tudn hoan.
11, 109, &
15" 217 11
Giai
E= 0 TI"['E’m};—E = (15['4?61%}; ==1{285714);- g0 =-1127)
15 ' 21 ' 11 '
Vi du 3: Biéu dién s6 thap phan sau dudi dang phan s :
a)o,(73) b)0,5(18) €)0,2(6) d)1,12(45)
Giai

v’ Tim cdch gidi. Khi biéu dién sb thap phan v6 han tudn hoan dudi dang phan s thi ta nho :

) O(a _a
e Néu0, (a) c6 chu ki 1a a thi 9,
_ - &
£ Dr(dj) , 1 Sk ‘O'ab}:_
e Nc¢u co chukila @ thi D
‘ 0(aa..a )= ;3 g
) g ==,
Néu [‘6162 ") co chu ki la &%+ th nsed
Dua vao kién thirc dé,ta co 10i giai sau:
v" Trinh bay loi gidi
a0,(73)= 2
b}[)S[lB}__S[lB}__ |— >/
10 | 110
€10.2(6)- 15 1 5:2(6)= 75 L1 _'5|:i
10! ' 9’ 15
}le[45}_i 112,(45)= — [112 2| 127
100 100 ! 99! 1100

Vidu 4: Tinh :
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. 1 . 2 . .
a0, 6) 45 +0,5(3); b}§ +1,2(27)-0,( 54)
Giai

v Tim cach gidi. Trude khi thuc hién ta nén d6i s6 thap phan vo han tuin hoan ra dang phén sb

.....

a)0,( 6} 4} - ﬂ.'j['?:}:E - 4} i E: EE
' 3 ' 3 3 15 15
)2 12(27)-0,54)= 2 26 119
9 ' ' 9 22 11 198
1 229
4, 1 1015
1
24
1
31
r r 5I_
Vi du 5: Tim s6 tu nhién x biét : X
Giai
A 1 =l[}l5=4 e 8
5, 1 229 229
1
3 —
54 =
Tacé : X
7, 1 =229=2.E}_¥ 1 =311_¥3.i=9_9=3.i
1 99 @ 1 99 1 31 31
3-—1 3-—1 5+ —
5+ = 5, = X
Tuong tu: X X
= 1 =E<._">5 l=£_=5-l;‘»x=5
5.3 31 X 6 6
X
016)+0,3 ,
LR
Vi du 6: Tim x, biét : (3)+L1(6)
Giai
1.6 3 151 11 E
1079 9, 2,.12033, 2.63,.2_.2,_72
3,167 971 1357 97177 973" 9
9 10779 3 10 3 3 6 2
1 2 21 2
= = — = XN = = — = —
3 9 9 3 3

Vi du 7: Theo thong ké dan s6 thé giéi tinh dén ngay 28/02/2016, dan s6 Viét Nam c6 94 104 871 ngudi

Hay lam tron dén:

a) Hang nghin; b) Hang van; c¢) Hang triéu

uigeli.xyz Trang 65



uigeli.xyz
Giai
a) 94 105 000 b) 94 100 000 c) 94 000 000
C. Bai tap van dung

6.1.Viét cac s6 thap phan sau dudi dang phén so tdi gian.

a)2110 b)— 4,36 c)0,708 d)—0,0907
€)0,978 f )—0,69005
6.2. Viét cic phan s6 sau dudi dang sé thap phan vo han tuan hoan
/.81 15
12° 711 18
6.3. Bi¢u dién s thap phan sau dudi dang phén so:
2)20,(05); b)0,20(07); €)0,1(80); d)21,10(45)
6.4. Tinh:
a)A = 0,(37)+ 0/(62) b)B =10,(3) + 0,(4)-&(6)
c)C =0(3)+ 3%—[}14[2}
05+0(3)-016)

6.5. Rut gon biéu thirc : 25+1(6)-08(3)
6.6. Tim x,biét:

, 3
000081 x5

0,0(3) G b)[ 0,(37)+ 0(62)]x = 10

c)0,(12): L(6)=x: G,[.-ﬂl}.

6.7. Trong phép chia sau day 2020 7 Téng cua 2020 chit s6 dau tién sau diu phay 1a bao nhiéu ?
6.8. Mot s6 ty nhién sau khi 1am tron dén hang nghin thi cho két qua 73 000. S6 16n nhat va s6 nho nhat
c6 thé 1a bao nhiéu?

6.9. Thuc hién phép tinh :

(o2 2 1 1 7
04-2:% 20252
A_l___ 9 11 5 | 2019
(14a-2: 7 1l ogmi07| 200
9 n J.
a_ [ 3:(02-01) (3406-338L)<4 | 2 4
6.10. Tinh 25«(08+12) 684:(285/-2515)| 3 21

6.11. Tim tap hop cac s6 nguyén x , biét rang :

45:22—?5: 3 13,2 51»513l

| 1
9 18 45)

215 |
2)
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6.12. Tim x biét :

10 (131313 131313 131313 131313)

uigeli.xyz

=-5

a}gx— 70
3

pix-128= | 420 5[ 24
TR RV,

20201 (.,
1)l

U

L
C-.

11 1 151515 353535 636363 999990
' 636363

2020 | i
2

1 |
e4od6d4
2020

| (1, 2020}
|||I T

|1+ 22 =~
7 T3 2019 |

s
S

-
|
|

1,

6.13. Tinh : 2

1+
6.14. a) Chung t6 rang

24

b) Tinh gia tri biéu thic :

A 2= 2020

2019

3+..+N

-
|
|

|'|
4o

B nin+1)
2

20197 ;"l 2019

1. 28] (1. 22
3/ 2020,

(voi NeN)

1.1

1

1:2 1:2:3

a b r

6.15. Cho
6.16. Tim s6 tu nhién x , biét :
1 16,
1 23
1

X 4

P | =

6.17. So sanh:

A0.12) (65 0,12;

|

6.18. Cho
Tinha+b
6.19. Thay cac chi cai boi cac chir s6

all:0a=aib-c

" 1921 31,1 2020

aib bic ciaveidbc>0 Chung t6 rang M khong phai 1a s6 nguyén.

0)-01B) -0,123

véiavab la cac so nguyén

khéc 0 thich hop

PI2x(y)-Ly(x)=12(6); o x+y =7

a”r.b:ﬂ
6.20. P4 .Dit phép tinh (*) duge xéc dinh bsi a+b
1 1 1 1 1
Tinh gid tri bidu thac : 12 2*3 34 45 7 20192020
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HUONG DAN GIAI - PAP SO

211 109 177 907
)"~ h)-== ) d) -
6.1. 10 250 10000
489 13801
e _
500 20000
7 5 e | . 123 .
—=038{3):—==—-1(142557): ——U.[U'-I'}:——=—(1.:~i[3}
6.2. 12 7 11 ' 15 '
1985 _ 3215
a) b)1987 )Q J 23215
6.3. 99 9900 990 1100
37 62 99 3
Y LN pE =102 252 - 21
6.4. 99 99 99 9 9 9 "9
b L L !
P L N B L L N
3 310 09 3 45 3 45 45
11 1 .6 1 ]_]
2 3 109 2 3 oa |
Mes— T 3 753573
Z —— 5 Ly - -
6.5. 2 9 o 9 2 3 n
6.6.
. . 3 3 3
O03)+ 0(354015)+4 '—_.--_—U 0, 0[1}»—-» — ﬂ i '—..-r:E_L_'—
a) ' 13 h3 3999999 3 13 109
15 3 1 3 ] 1 5
C";']—I'E..E—Ea—"’]—;..k—l—q_i_ﬁ
PN L S U P
13 39 13 13 13
17 a2
[0.(37) f][li‘l"'}]x—]f]«‘—w[ - ] =10 lx=10= xr=10
b) 09 Qg
5
0.(12).0.(4)= v.1.(6)e> =2 - 10
c) 99 0 0
lé 15 6 15 16
i — = W — = —_—=
297 4 297 9 495
6.7.
, 202007 =288, 571425571425 = 285, (571425)
Taco: :

Vay tong ctia 2020 chir sb dau tién sau day phay 1a :

330.(5+7+1+4+2+8)+5+7+1
6.8. Két qua :

+ S48 16n nhat 1a : 73499

- 4=989
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+ S6 nhé nhat 1a : 72500

1 11 1|l_i_L_L“|
3 7 13 | 4 250 5 13 3
a)d= 3 13 _ ,4 o 64 ﬁ’._f;wf:___._:]
SR R
37 o13) 4 10 04 250
1 1 1 1 1 1 1 11 ﬁ|"1.1___|
S 57 235 s s 7 4 e 10} 12
-"J}H=3l R 34.:4:’= — B T =E'?=]
R Moo 3o —
S 5 7 4 o6 10 s s ”| |x—1 0 ]Ul
17,17 L 1)
9 1318 151 o138 1St} 7
()0 = ——— = — =—
5 5 S 5711 1 1Y s
SR J1 1 1 1
9 13 18 151 |‘L;. 13 18 1<1|
(a2l 1) 33 0
\ 711 23 5 13 10
A=
o2 1 I 1 3
BRG] B
6.9. Taco: ' : as s T
(L, 1.3
s 7ls 13 10) s 5
] = — = — 3:3_
ot 3 nttn
31310

6.10.
25 5751 187 231 187
S 108 25 43 4 142 2050
JF = = 100 - 2= =
’ 142 41 142 T 7
21 21 41
_]|fq 79 11 9
7 3 n 307
pGo ot 9 ML B34 o 3.2
2(5 7 9 11y 4 2169
3l7 9 11 11| 3
6.11.

2 10 (131313 131313 131313 131313 _
'|~151:‘.~15 353335 030303 999999 |

2 1o f13 13 13 135 -
—x—=T70—: —_-__-_-_|=—3
3 I L15 35 63 99,

2 1( 2 3 3 3
@:E_HUE;[]_ = == ﬂ:_q

3 I [ 2435 57 79 91l

2 3
Q:H_HQE;P_"H_Lq:_q

3 1 [ 2V3 11,
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2 _ 10 {13 § 2 TR0 R
e =702 —_—|:—‘\«:.:>—x——:—:—_‘v
3 TREERT 3 THRET
2 2
e —y—l5=-5= —x=10= yr=15
3 3
“AIAIAT
."J'I-'-,—]Eh_|—1 g | |—”—H || l:'l_.li'l_.li'l_._
L4242 ) L ododod
L i 1
f—u-]?w__] ﬂ_]| |'h_"_]|
21 |42 (4
1—]7'\_—] _—]j«‘—x 1—]7\__—]_i_i4=—]25«‘:>.r:0
21 42 64 21
.
0.8 Zx1.25| |]Dh—i_|:i
s . 257 4
0.::14—; h—3 |/2; :
Sy L =7
6.12. Ta cb: 2 P
_ 4 7
05 (LOS—0,08): 2 1o 1/1
T0.04-0.04 11930 e
0 17
S8 13
6 4 4 3
o | 1 I I
6.13. X6t 1300 23001 3302 101.400
L aggup o 299 209 209 299
[.300 23001 3.302 101400
BT Y AL N S S S S
T | 300 2 3001 3 302 101 400
ZL}L}_IH.‘lel_.]_ o |_| ]_ ]_
T2 3 7 To1) 1300 301 302 400
v 1 1 o
Tach: 1102 2003 3104 299400
o1 = 10! 101 101
TLI02 2003 299400
N U O I 1 I
I 102 2 103 3 104 200 400
_|].].].. |_| L
2 3 299 02 103 104 400
_|1 11 |_| 1 1 I
12 3 7701 300 301 302 400
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¥ n I I

= 2990 =101V = —=
NoO299 299

i i h h C

el . el

6.14. Vi “P-¢>0 pan - a v b

i h C g+ b+
e M= i i o =1
a+h hte c+ta atbh+ DodoM>1 (1)
| i h C | | h C el |
Ma: ¢ h h+e co+a g+h h4c @+
‘ / c ' i

:| i ! | | ! L | | L i |_ 2

g+h a+h Lhic hic ; lcta cta ¥

" h i

| L L |1} ]

Vi L hohie a+c) (tuong tu (1) )

o h &

.w=| - <2
Suy ra : wath hro ctra (2)
T (1) va (2), suyra: | <M <2nén M khong phai 1a sé nguyén.
6.15.
S ORI B S
| 1 BT, L e Lo
L e
- 1 2
a) -2
- I 16 n 17 7
2T 5
Tuong tu : -2
f:s—] :Ef:_ﬂn 1:3:3-1»:3.1':1
17 2 2 2
X+ —
2
L 130
s, L4
1
41
1
b) 0
1, 1 :42]:3 1
4, L 130 130
L
A I:‘I
3
4B, 0
IREREY 31
Tuong tu : 0
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1 ¥ 1 31 _ 1 _
— & yxt—=—=54—_&x=5
1 3l & 0 0
X4 —
0
6.16.
0 012)=0,121212..40,12 L{12)=0.12
a) Taco: (12) / nén[ 112)=0.1
0,1{23)=0,1232323..40,123 0,1(23140,123
b) Ta co6: (=) / nén (=3),

= 0.1{23){-0,123

1 I e 82 I oy
1 I T 829 T
10 ] i ] i ]
Q4 — h+ —] f 4 —]
L
;I |'IJ — ,I'] —
6.17. b b
1 829
i d ] = p
b — 747
b+ —
h
829 829
-1 : 1= 22 jea<
) 747 747
] 1
b+ —
Do b nguyén va khac 0 nén h
52 82
— < i1 < p—— 1
Hay la 747 747 . Do a nguyén nén ¢ =1 hogec @ =2
e —] = = h=9
i ]— 52
Néu @ =1 thi b
g, 1 __T7
9, l 52
=b0=9 thi lai c6 9 ding

1 747
|'I] { —] = = — '-.'4'-.' \;ﬂl
yo L3 T %
Néu 9 =2 thi h Do 005 663
3 747
|'I] L: —_—_— = -_1.
1 2 tns
) h+ —
Néu o =-1 thir 1ai c6 b vo li

Vay @ +h=10
6.18.
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100 —

—_—=dth—c=ah _ ~
a) ah 14 udc cua 100 = ah= 25 (vi aabio)
=a=2h=3 plgoath—c=T-c=100:25=¢=3
Véy[.':T-"l:‘;L:f‘

_ I T _ _
RPN P '1:]‘{‘I Sy —yr—ant =24 = r—1=3
b) 90 90 90
Két hop véi “'+--"’:?,tacc') 'T=5:-1L=2Véda&mgthfrc:
25(2)-L2(3)=1L2(0)
1 a+h 1 1

6.19. Taco: a4~ h i a b suy ra

ri_f] l _!_,»] ] |X] 1 _l_,»] l |'x 1 l
Sl PR R M ¥ g A Er Ty
3 I 2021

20200 2020
Chuyén dé 7.

SO VO Ti

KHAI NIEM VE CAN BAC HAI. SO THUC
A. Kién thirc cAn nhé
1. 86 vé ti. S6 vo ti 1a s6 viét duoc dudi dang sd thap phan vo han khong tuan hoan.
Tap hop cac sb vo ti ki hiéu 1a L.
2. Khai niém vé can bdc hai
Can bac hai ciia mot sb a khong am Ia s x sao cho X’ =a

) duong a c6 ding hai can bac hai, mot sb duong ki hi¢u 1a \/5 va mot s6 Am ki hiéu 1a _\/5-

* S 0 chi c6 mot can bac hai 13 s6 0, cling biét \/6 =0.

3. S6 thuc

* S6 v ti va s6 hiru ti goi chung 1a s6 thuc.

* Tap hop cac s6 thuc ki hiéu 1a R.

* Cach so sanh hai s6 thyc tuong tu nhu so sanh hai s6 hitu ti viét duéi dang s6 thap phan.

* Trong tap hop céc s thuc ciing ¢ cac phép toan véi cac tinh chét trong ty nhu cac phép toan trong tip
hop céc s hitu ti.

B. Mt s6 vi du

Vidu 1: Tinh va so sanh:
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a) \/E va \/Z\/g b) V/9.36 va @\/%
o) V25.81 y; V25./8L 4) V064025 ; |0.64./0,25
Giai

v Tim cach gidi. Dé tinh Jab ta thyc hién phép nhan a.b trudc, sau d6 mai khai can két qua. Dé tinh
Va~/b ta tinh Ja va Vb sau d6 nhan két qua voi nhau.

V' Trinh bay loi giai

a) Ta co: m=@=6 va @,Jé_l=3,2=5

Suy ra m = ‘f@

b) Két qua Y9.36=9/36=18

c) Két qua V25.81=/25./81= 45,

J0.64.025=,/0,64../0,25=0,4

d) Két qua

Tir d6 ta c6 thé du doan mot cong thirc: ¥Vab = Vab (i @20b20
Vi du 2: Tinh gi4 tri biéu thic:

J36. > 1 \/E:E—ﬁ. 0,1.\!225.\&
2) 16 4 by V8L V8L 75 0 4
Giai

v" Tim cach giai. Thyc hién phép tinh chira can bac hai va phép tinh cdng, trir, nhan, chia, chiing ta thyc
hién theo thir tw phép tinh: khai can bac hai trudc, sau d6 nhan, chia cudi cung 1a cong trir.
v’ Trinh bay loi gidi

5 31
‘u'l'_ - = :1

E '

1 30 1
44 4

\/‘ J_ 2 2.5
b) 5753

0 l.x#225.£= 0115, %= 0 75.

2 7
L |
55

il o~

o)
| I

A=27-Tx-2002x, o [M=1(-2)"

Vi du 3: Tinh gié tri ctia biéu thirc:
Giai

|X=2c x=22

“Néu X=2 thi A=27-17.2-20202=-4027.

Néu X=-2 g A=27-7.2-2020(-2)= 2033

Vi du 4: Tim x, biét:
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( 81| 13
I8 2% | |- & (3¢ - 2|'2x2—_||[x2 9)=
a) ' A b) .l
3.~ 112 4 Xz_5,s'(3x2_i‘","/ ey -0
) 2vr-4-2-2 d)( 3¢5 | -7 |
Giai

v’ Tim cdch gidi. Nhiing bai tim x chira cin bac hai, chung ta luu ¥ kién thirc sau:
., VYx=m(mz=0) thi X=NT.
o X =min=0 4, x=+Jn.

.....

13.5'24?-_]:1,3
| 11/
EJE-E:
1 1
2 __.a-x = — _
Vx Vx=gex=51
(3¢-2). 26— L | (x+ 9)=0.
3.}(2—2:[:'4.“_‘&3){2:2«—_%}{2:313}(:: E
+ Truong hop 1: Xét: 3 3
EXE—LZU*::&EXZ‘: L = 1 = X== 1 ::E}.
018 018 0,36 06 3

+ Truong hop 2: Xét:
=555
33 3|'

3ﬁ_1 42 2

3 1 22 3 91 91 8281
NN NS S
+ Truong hop 1: Xét: D 20 15 1296

3k Lo 2 3{_ 7
+ Truong hop 2: Xét: 5 20 15 12 Khong ton tai x.

.88l
vy 129

-2 _0 \/|_—E=ﬂ.
d) x*-5=0 hoiac 3 hoiac 4
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J5 5 5
B e TRt T3
Xet

XE|JJ—2 2.5 5|

Vay 3 316 16

Vi du 5: Khong ding bang s hodc may tinh, hiy so sanh:
a) V2617 véi 9. b) J8-/5 vai 1.
o) V63-27 i 63-427.
Giai
v Tim cdch giai: Khi so sanh cac biéu thirc chtra cin bac hai, ma khong dung may tinh, ching ta van
dung tinh chat:
o a-bz0=+a-b
s d@bXxcy—a-x=b-y.
v' Trinh bay loi giai.
a) Ta co: V26 - 25= 517> J15-
261751 4. 26 /17> 9
b) J8=< 's@: 3,'54"':':”-* Ja=2-J8-J5-3-2 hay J8-B<1
c) Ta co: \63-27=/36=
V63— V27 < 64— J25= 8- 5= 3= \/63- 27 - /63— V2T7.
Vi dy 6:Cho A=2019+ V2x 1 3:8=21-10Vx+ 2. 13y (im:
a) Gia tri nho nhat cia A. b) Gi4 tri 16n nhat cua B.
Giai
v’ Tim loi giai. Chung ta luu y: VA0 4 moi 42 0. Pang thirc xay ra khi A=0.
v’ Trinh bay loi gidi.
a) Ta co: A=2019+y2x+ 322019,
Dau bang xay ra khi X~ -15
Vay gié tri nho nhat ciia 4 1 2019 khi X=—15.
b) Ta c6: B=21- 10Vx+ 2= 21 Dau bang xay ra khi X=—2.
Vay gié tri 16n nhat cua B 1a 21 khi X=-2
Ja=99.%

Vi du 7: Tinh tong cac chir soO cua a biét rang: 2020 dh=s
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Giai

z

a=| 9.9 | =9..9-9.9

HEL 200

Ta co: 2

3=|100.0- 4 |99. 9= 99..9600...0- 4- %9..96

20 d zED 0 2l 2030

a=99..9600..0-399..9996

———— e e
20 2020 200

a=99...9560...004

2060 2020
Vay tong cac chir s6 a 1a: 20209+ 5+ 6+ 4=18195
Vi du 8: Chimg minh ring V2 12 mot s6 vo ti
Giai

v’ Tim loi gidi. Mot s6 thuc chi co thé 1a sb hiru ty hodc 6 vo ti. Do vay dé ching minh ‘/E 1a sb vo ti,
ching ta nén dung phuong phap chimg minh bang phan chimg;

e Budc I: Phu dinh két luan. Gia sir V2 13 56 hiru ty.

e Budc 2: Lap luan logic, suy ra mau thuan véi mot diéu d3 biét, mot tinh chat hién nhién.

e Budc 3: Vay gia str 1a sai. Suy ra két luan 1a dung.
v’ Trinh bay loi gidi.

2-m )
N’ ve mneN' 3 yern (MN=1.

Gia sit V2 Ia mot s hitu ti, nhu vay V2 o6 thé vidt
Khi do M=N~2 = N72n%. po go M7 2=m2 (1)
_ : 2 _
bat m=2k(k=N") . Thay vao, ta co: (2K)* =2rr.

= =2k =n"12=n2 (2

Tir (1) v& (2) suy ra m va n cing chia hét cho 2 tréi véi UCLN (M0)=1.

Vi vy V2 khong thé 1a s hitu ti, do d6 V2 1asévori
C. Bai tap van dung
7.1 Thuc hién phép tinh:

a) A=641 JBL-{ (-7, by B=VI21+ (-57 - 6.

7.2 Thuc hién phép tinh:

s '.2
A:{—JEJS-# (—2,152—‘3.\]2 ] 12
a) ' g

361 3 5 o [2107]
B- /ﬁ.li. (107 30,5 .

b)
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c)

B—f 101 21 22,/0,25 |i 5 225 |
7.3 Thuc hién phép tinh: / 3 V49 9 )
7.4 Thuc hién phép tinh:
7.5 So sanh:
2) J0,04+ JO25 vi 0,01+ 5« ,J0,36

T [ [19 [9]
Qﬁxdlm—\j% | WIIIE_J% 15

b) va ’
7.6 So sanh:
2) V17 va 4. b) V63 vas. ¢) V13+17 3 V131 V17.

_ 2 _ _ _ _
7.7 Tinh gié tri bidu thie: 5= VX +¥ =X g X=T.y=62=2.

7.8 Tim x biét:

2) 7-x=4J(-5". b) 2020:x-2=+v1+2+3+2+1
Xiﬁfzz,m_i\/y

0 5 10V2S d) X+ Bl=y5 -3
}.g};’:E

o3 3 V36

A-JTB- L 1 B:ﬁ;ﬁa_iﬁ

7.9 Hiy so sanh A véi B biét: J5 V6

P % Jx 0=7-2/x-1.

7.10 Cho Hay tim:

a) Gi4 tri nho nhat cta P. b) Gi4 tri 16n nhat cta Q.
M- Vx-1

7.11 Cho 2 Tim X€Z va X<50 @ cho M c6 gi4 tri nguyén.
N 9

7.12 Cho ) Vx=5 .Tim X€ Zd& N c6 gia tri nguyén.

7.13 Ching minh ring; V1424434492124 5/5.

7.14 Chimng t6 rang: NE 12 mot s6 vo ti.

7.15 Tim x, biét;

a) X =4, p) X =6, ) X' =5 (vsi X<O)
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d)X2=8(Vél X>O) e) [:X15}2=5. D(X—B:F:B.
2 _ d_
9) (x+3)°=6. h) (2x+5) =7
HUONG DAN GIAI - PAP SO
7.1a) A=8+9-7=10. p) B=11+5-4=12
:[—l5-4.215—93] 2
7.2 a) 6] V16
5
=[-15¢ 8,6—1[},5].3
5 17
= |— 4.—:——.
(-3, }4 1
B- E [3.1()1— 3().2.10?} l_%.m%[:g’.m— 3.2}: 19,(15- 6)= 171
b) 10° | 2 10° 2
C:{B-2.3—?.],3-35}:;"25.3"[:(8-6—9,1-3?5}:@
5 411 3! 3
3
C=865—_=0519
50
5 (10.11 22ﬂ5| (5 15'-|_,-’11| 11| (5 5'-|
23 L7 T3 N7 917 3)7 3

1
7
B 233-22:' l} .
744_\]2._2.222_\/ a5 -~ =2'-16

7.5 a) Ta co: m ' m=ﬂ,2 +0,5=0,7
0,01+ 54/0,36= 0,01+ 50,6= 301

Suy ra JOOd+ . Jj025< 0,01+ 5,036
[),5.-«!1[]13—\/%: 0510~ E=5~—E=E’.
b) Ta co > > &)

5
(9 9 | B |1_(5_3-
V6 V16 )" ‘~.116 6573 7
4 (9 [9]
050 = > | [1_ - 25
’ 5 (V16 V16 |
Suy ra ’

7.6 a) V17 > V16 =4, b) V63<V64-8
0 JI3717=J30-36-=6.

1 1
5 1
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V134417 -39 V16=3: 4=7
Suy ra: ¥13+17 < V134417
7.7 Thay %~ Ly=62=2 3, bidu thic ta duoc;

B=J7 i 6-2°=/40; 36 4=+/81=9
7.82) /- X=5=Xx=2
by 2020: X 2= 3 2020: X= 5 X= 404,

47 03
X—— == x=1
C) 5
d)X =4 = x=-5
1 2 5 2 1 3
- =K== = K= — i X = —,
e)3 3 6 3 2 4
1 1
7.9 Ta co: “‘G ‘E
1 1 1 1 1
B=14-~ 5:y6= >~ A-14 —-B-14 — - A-B
7 m 5 T6 5 76
p-l yx=1
7.10 a) Ta co: 2 2
1

DAu bang xay ra khi X=0 . Vay gi4 trj nho nhit cua P 1a 2 khi X=0.

b) Ta co: Q=7-2yx-1=T py, bang xay ra khi X=1. Vay gia trj 16n nhit ctia Q 1a 7 khi X=1,

7.11 M ¢6 gié tri nguyén < VX—1:2 hay X—113 s§ chinh phuong chin. Ma X <50 nen X—1<49 quy
. x-1=10:416,36! — x= 151737,

.. Xe,1517,37;
Vol

Vay thi M c6 gia tri 1a s nguyén.

712 VX-5e U Q) ma U (9)~ '139-1-3-9

Suy ra bang gia tri:
Jx-5 1 3 9 -1 -3 -9
Jx 6 8 14 4 2 -4
X 36 64 196 16 4 %)

Vay voi X 36,641%,16;4, thi N ¢6 gid tri nguyén.
7.13 Ta co: V2iB3iJa=2:2:2=6

516+ 7+ 48+9<3431313:3=15
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Ttr do suy ra: V1142443404914 61 15= 22,

Ma 12+ 55124 52=22 Tir d6 suy ra diéu phai chimg minh.

m
3 - —_ *
714 Gidsit V3 lasé hiu g, suyra 1 vei MNEN" g3 yepn (MN)=1
T .
3= =nf=3n"=m3 -
Suy ra: ”2 Pat m=23k(k=N) (1)

Suy ra O =3 =n=3k"=n3 (2)

Tir (1) va (2) suy ra m va n cing chia hét cho 3 tréi véi UCLN (M)=1,

Vi viy V3 khong thé 14 6 hitu t, do d6 V3 1a s6 v .

7.15 Dap s6:
a) X==12. b) x=1++/6. c) x=—/5.
d) X=/8 e) X=%/5-5. f) X=+8+8.
275
g) X= iv'%— 3. h) -2
Chuyén dé 8
PHAN NGUYEN, PHAN LE

A. Kién thitc can nhé
1.Dinh nghia:
Ta biét ring moi s thuc x ddu c6 thé viét duoc dudi dang X~ 1Y trong d6 Nl va O<y<l

Chéng han 7,3=7+03: 7,3=-84 D,?.

Hon nita cach viét trén 1a duy nhét. Ta goi s nguyén n 1a phan cta x va ki hiéu la [X] ; con 'y dugc goi la
phan 1¢ ctia x va ki hiéu Ia {X} .

Tur phéan tich trén, ta rit ra dinh nghia.

v’ Pinh nghia. Phan nguyén cia x, ki hiéu la [X] 1a s6 nguyén 16n nhat khong vuot quéa x; phan 1é cta x

13 XX duoe ki higu 1 9
2. Tinh chét:

x=[x]+1x;

. x=[x] = xe

X=1x =0=x=1
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x=1<[x] = x;

e Néu kell thi [X : k]=[}(] : kvé ':X"'k: :':X::

0= x| <L

B. Mt s6 vi du

Vi du 1: Tim phan nguyén, phan 1¢ ciia cac so hiru ti x, biét:

x—_ 1. o 2t
a) X= 2020 v) 212 o 2 4 73
Giai
[x]=-2020;{x| =0
a)
b) [X]: 2l :X: = U,lE
11 10
X=—':X = = |- ————
c) [¥)=-1 TR
[(X=01x =2
d) 73
Vidu 2: Tim [X] biét: X< 9= x+ 0,6,
Giai

v’ Tim cdach giai: Néu s hitu ti x bi “kep giira” hai s6 nguyén lién nhau thi [X] dung bang s6 nho trong
hai s6 nguyén d6 tic 1a N= X< N+1vygi Nell thi [X] =N

V' Trinh bay loi gidi

vi X106>0=9-06=84>8 1 x< 9= 8« x= 9 5 [X]=8

Vi du 3: Tim phan nguyén ctia sd hiru ti x biét:

2) Dex=125 b) X~ 01«8« x
1
X< =10« x+ =.
c)~ 14,11« x= —14; d) 5
Giai

v Tim cdch giai. Tuong tu nhu vi du 2. Chung ta tim s6 nguyén n sao cho N= X<n+1vgi Nell thi

[x]=n.
v' Trinh bay loi gidi.
12« x<12,5= 12« x< 13= [x]=12

a) Ta co:

b) Taco: 1411« x< -1d= -15< x=-14 = [X] =-15.

¥-01<8=x<8+01=81<9

c) Ta co: max> 8
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1 1
X4 — —lEI_-x X —lEl— — —ll . " »
OTacs: 5 5 g X< -10= -11<x< 10— [x]= - 11
1
A= 1 1 1
Vidud: Pyt 2015 2016 2017 2024 i A

Giai
v’ Tim cdch gidgi. Vi ¥ tuéng nhu vi du trén. Chung ta tim s6 nguyén n sao cho N<= A< N+1 ygi nell
thi [A] =n Nhan thdy miu s cta biéu thic A ¢6 10 phéan sb, do vay viéc danh gia nén ding phuong
phap so sanh cling tir va nhom thich hop cac phan sd.

v' Trinh bay loi gidi

1 1 5 5  , 408404 .
Ta co: 2015 2024 2015 2020 807

1 2 2 2 2 2 2
Ma- 2015 2024 2016 2018 2020 2022 2024
1 17 1 [ 1 1 1 1

=| . |4 . i |= 5 ——=_—_= A< 202
1008 1012/ 1010 '1009 1011/ 1010 202

= A< 202 =[A]=20L

Vidu 5: Tich T'=1.23..100 ¢6 bao nhiéu thira s 3 khi phan tich ra thira s6 nguyén t6?

Giai
v Tim cdch gidi. Viéc tim c6 bao nhiéu thira s6 3 khi phan tich T ra thira s6 nguyén t6 theo cach dém 1a
hét sirc kho khan. Khi phén tich dé bai, ching ta chi can tim cac s6 chia hét cho céc lity thira ca 3, sau do
cong lai.
v' Trinh bay loi gidi.
(3)

Ta c6 nhan xét rang bat dau ké tir s6 1, ctr 3 s0 lai c6 mot boi cua 3, cir 9 s lai c6 mot bdi cua 9, cr

27 56 (3) lai c6 mot boi ctia 27;... Do d6 s6 thira sé 3 khi phan tich T ra thira s6 nguyén t6 bang:
{lﬂ(ﬂ] . {lﬂﬂﬂ} . [lﬂ(ﬂ} [lﬂﬁ)} {lﬂﬂﬂ} . [lﬂ:ﬂ} . [lﬂﬁ)}
3 3 3 3 3 3 3
=333+111+ 37+ 12+ 4+ 1= 498,
1000

. A ) S X \ A A o ALK
(Viso 3 6 phan nguyén bang 0 nén ta khong tiép tuc tim phan nguyén cuia so tiép theo).

v’ Téng quat. S6 thira s6 nguyén t6 p khi phan tich R=1.2.3..1 ra thira s6 nguyén t6 la:

{ﬂ} [n} [ﬂ} {n}

— ==\t =

Pl LP P P ] i k 1a s6 mii 16n nhét sao cho P SN
Vi du 6: Tim s6 hitu ti x, biét rang:
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[x+8]=-3x; [5x-3]=2x+1

[3x-4]= ;

a) b)
Giai

v’ Tim cdch gidi. Tim s6 hitu ti x ¢6 chira phin nguyén nhu dé bai, chung ta ¢6 dinh hudng sau: [A]=8B

thi B 13 s6 nguyén.

e Néu A 1a s6 nguyén thi A = B.

e Néukhong rd A 1a sé nguyén thi B=A<B+1
v’ Trinh bay loi gidi.
2 Vi [3x-4]=x= x= Z

Ta co [39(—4]:}(@}(1:3;(_4‘_:}{. 1

t
[x+ 8]=-3x (%). bt ~3x=tf{te )= x= -3

—E18}=f

b)
Thay vao (*) ta duoc: [
yee [t

\ A
l e

—=5Z<1t=6

L.LJI-'-+

s €

ma =

[5x-3]=2x+1 ()

t=6

ih

suy ra X=—2.

©)

H

21 1=tite )= x= 22

bat 2 thay vao (**) ta dugc:

o[22

S,
N L = S
_151*—11__. LT st 22 l

2

ot

:32 o 41 X=4_1=§.
3 2

3mateZ=1=4 wwdosuyra 2
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Vidu 7: Véi x 1a s6 thye. Ching minh rang !
Giai

1 1
X+ =

v' Tim cach gigi. Nhan thdy x va 2 hon kém nhau 2 don vi. Do vdy ching ta nén so sanh {X} véi

(x> 1 [x]-l:{x-}

1 }
X ~ 2z
,connéu 2 thi

1 <l [x]:[ml
2 Boivindu = 2thi 2
truong hop.
v’ Trinh bay loi gidi

o Truong hop 1

[24=[2[x]2{x]-2[x+ [2x]-2[X

Con

x| x5 |-124

T do suy ra

1oix-1
o Truong hop 2. Xét tuong tu voi 27"
Vi du 8: Tim x, biét:
[5}(-6}_15}(—?. [2}{—1}[4}{-1}_ Sx—4
a) 8 5 b) 3 6 3
Giai
lSX_?:r[I—EE}:X-X:E' .
a)bat > Thay vao dé bai, ta co:
5.6 S+ 7
BT e [3()1‘ ll?}_r 0 30t+ 11?—1’--'1
8 120 | - 120 )
-1 117
<0< 306+ 117- 1200 120 — <t — :
30 9 do teZ nén te{O,l_}
t=0= X:l.
Véi 15
t=1=x=2-2
Vi 15 5
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Ap dung vi du 7, suy ra

VL tez)my= 2

pit 2 5 Thay vao (*), ta co:

5 5

¥ ¥ ¥

XE]|
suy ra

5l
2]

*-Jl_-llh
Ll =

| k2

1
Vi tE Z’ nén rE J_E.;_l;ﬂ.:llzq . 5
C. Bai tap van dung

8.1 Tim phan nguyén va phan 1é ciia x, biét rang:

X .
a) X=-5 b) xX= 2,45 c) X=-362 d) 14

8.2 So sanh phan nguyén cta céac s hitu ti sau:
21 15'2—19' 1. .9

X=—;¥=—":Z=—; =
» 107 87 T3 b) 5 10

8.3 Tim phan nguyén ciia s hitu ti x, biét rang:
a) X< 9 x4+ 0,8 b) X-07<8<x

1 1 1 1

X=——f—+ —+ .
8.4 Tim [X] biét: 12 23 34 n(n+ 1) , v6in 1a s6 nguyén duong.
1
1 1 1 ., 1. 1
8.5 Tim phan nguyén cua: 2011 2012 2013 2019 2020

5=

n

AHREIREIRSE]
8.6 V6i mdi s nguyén duong n, dit [ - . 3 nl. trong do ki hi¢u [a] 1a s6 nguyén

n

16n nhat khong vuot qua a. Tinh 5151555
B=[ ]+ [V2]:[ 3]+ +[V10O]

8.8 Giasy aNeN. Chtng minh rang:

[”}_[”_l}.l
a) Néu N:a@ thi L9 d

8.7 Tinh tong:
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Ee
b) Néu n khong chia hét cho a va @> 0 thi d d

8.9 Chung minh réng v6i moi sb thuc thi [ZX] béng Z[X] hoac Z[X]+ 1

[n} | [n | l}_ "
8.10 Cho n 1a s6 nguyén dwong, chimg minh: / 2

8.11 Néu X2 Chimg minh ring [X]> Y]

8.12 Tim sd nguyén x biét:

R 52
ayl 3 plL 3

[x+1)+[x+2]+[x+3]=10

8.13 Tim x, biét:

{ﬂ'} [ﬂ : l}
8.14 a) Cho Z 2 Vi gia tri nao ctia M€l thi A chia hét cho 2?

[ﬂ'} [n-l} [J?-E}
B=| - |+| —|+| —|.
b) Cho 3 3 3 1 vei gi4 tri ndo cia M€l thi B chia hét cho 3?

8.15 S62020! Co tan cung bang bao nhiéu chit s6 0.

{n‘- l} [n}
X, =| —|-|=|
8.16 Dat . E voi n 1a s6 nguyén duong. Hoi trong 2020 s6:

nhiéu so khac 0?
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HUONG DAN GIAI - PAP SO

8.1 a) [X]=_5JEKE=D- b) [X]=2;EXE=[},45.
(=B
C) [X]_ 4’:}{: =E|13'8' d) [X]— l”x"_ 14'

9 x+0,8= 82« x=82< x< 9= 8« x< 9= [x]=8.

8.3 a) Ta co:
p) X<07+8= x<87=8<x<87=8<x<9= [x]=8.
o Bex<138=13<x<14[x]=13
0" 5-012< x<-5=-512< x<-5= —6< x<-5=[x]=-6
8.4 Ta co:
NEPEE S0 S S5 N5 SRV S SNV SO NN ¥
2 2 3 3 4 n n+l n+l n+l
8.5 Taco
0 1 1 1 10 201 . 2020 2011+ S 202
2020 2011 2012 2020 2011 10 10
Véy phan nguyén cia S 1a 201.
1 2] [2
SHEHIEEES
8.6 L1 1] |2
5|3 [E][ﬂ:?,.l.l:f}
1] 12 |3
5, E]-[E]-[i‘}-[i‘}=4-2-1-1=8.
Sl 2] 3] |4
5] [5] [5] [5] [5
s=[3)13) (3] ) 3]s a0
s [SHSHE ] e osaaamm
1] |12 [3] |4] |5] |6

. B _ 2 b (e TV Jkl=n
8.7 Ta chu ¥ rang: n=vk<nil yg M=k<n:l) nén[ J

(I 2] -1 3] V8] -2{ 5]-2{ 6] -2[ 7] -2{ -2

‘  [VIm]|=10
Lam tuong ty nhu vay,....,

Vay tong B=1.3+25+3.7+49+511+ 613+ 715+ 817+ 9.19+ 10= 625,
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n )

N | B 7 B
8.8 a) Néu @ dat "'~ =W Taco: L9

{ﬂ—l}:[aﬁc—l} [k 1. a_l] K l:[ﬂ l} 1-k ()
a a a a

Tir (1) va (2), suy ra diéu phai chirng minh.

b) Néun khong chia hét cho a, dat n=ak+r (v6i O<r<a)

S35 e g
va{nﬂ:[ak;_l} k@

ad
0zr-1ca—0= 2.
Vi a

X} <05

'_l

8.9 Néu
2x-2[x]=2([x]+|x})-2[x]=2{x} 1= 2x< 2[x]+1

Taco
Mit khac, hién nhien 21X 2X (e 13 2|x]=2x<2[x]+1

—[2x=2[

) Néu {X} > 0,5

Tach: 2X 2[x]=2{x} > 1=2[x]+ 1< 2x.

Mt khéc, ta co: Ixtel= 2x-2 [X]: 2ixl e 2= 2x+= 2[}(] P2
Tite La: 2[x]+ 1< 2x<2[x]+ 2 suy 1 [2x]=2[x]+1

8.10

——

[k]-[k-%}zzk:

[H} | { 1 l}
- Xét n 1a sb chin (n=2kkesN') thi: |2 2

I n+l 1
. — || —|=| k+ = kill=2k+1=n.
_Xétnlaséle (N=2ki Lke N }thi:[z} [ 2 } { 2} [+

[ﬂ'} | [ﬂ' - l}_ "
Vay ta ludn co6: 2 Z

8.11 Vi Xzynénténtai 0020 g0 cho X= Yt

it V= Y]+ v = x=[y]+{yj+a uy 1o [X]=[¥]+ [ 1y} + o]

Vi 020 4 120 o vy X121V

uigeli.xyz Trang 89



uigeli.xyz

1= X+l 24 523x+ 110 4= 3x< 9
8.12 a) 5
Vi xell nen X152
Dy Tx-5
b)

vi Xell pnen X=0.

<=l —62 Tx— 5« 3= —1=Tx« 2

8.13 Ap dung cong thic: [ex]=n[x] g 6 (X020 [X] 24 [x] 4 3210

Ix]=de[x]=2
3 Vo 1y. Vay khong c6 x thoa man.
8.14

n-2kikeZ)— A- [%] . [2"?1} _[K]- [k . E}

a) Xét !

= A=kik=2%=A:2

n-2 k=D A-| K2 202
2 2

Xét
A:[k-g} - [k-l]:k-k-lzzk-lzsﬂl
2 khong chia hét cho 2.

Vay véi 1= 2KK= 2) i A chia hét cho 2.

;7:3%[.‘(62}'—‘*5:[%} | [?kl] ' [EKE}

b) Xét 3113 3

EB:[k].{k.%}.[k- %}:k- kik=3%=Bi3

:?:%-ukez}uszr*‘f'lH% EH%-B}

Xét 3 3 3

:B:[k-}}-[k-E][k-l]:k-k-l-k-l:?k-z
3 3 khong chia hét cho 3.

Vay véi 1= 3= 2) i B chia hét cho 3.
8.15 Ta c6: 2-9=10 ¢6 tan cing bang mot chit sé 0. Nhu vay mudn biét 2020!=1.2.3...2020 c6 tn cing
bang bao nhiéu chir s6 0 thi ta chi can sb thira sb 2 va so thira s6 5 khi phan tich sé 2020! ra thira sd

nguyén to. Mat khac dé thay s thira s 5 it hon thira s6 2 nén ta chi can tinh s6 thira s6 nguyén t6 5. Ké tir
,A.,AA-».,257524-,AA-752,, -,AA-753’,
1 ctr 5 s0 lai ¢c6 mot bdi cua 5; cir £2=2 s0 lai ¢6 mdt bdi cia 2 ; cur 125 lai c6 mot bdi cua 2 ; cir 625
. Ny A 1N 1At o 4
lai c6 mot s6 13 boi cua S

Taco 3 <2020<5 = ¢§ thira s6 5 khi phan tich s6 2020! ra thira sb nguyén t6 1a:
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[znzn} | {znzn] | [znzﬂ} | [zmﬂ
5 5 5 5

Vay s6 2020! C6 tan cung bang 503 chit s6 0.

}:4{]4-813-16-3:5(}3

TR TRCHE KX H Xt X

8.16 Vi » Xonzg chi nhén gid tri 0 hodc 1 nén ta c6: "=

(S 3P Bl BBl - [ o
20 12 [2] 2] 2] |2 2 2 2 2
Vay c6 tat ca 1010 s6 khac 0.

Chuyén dé 9.
SU DUNG TIiNH CHAT BAT BIEN PE GIAI TOAN SUY LUAN LOGIC

A. Kién thirc cin nhé
Bai toan suy luan logic thuong phat biéu dudi dang toan d6 (c6 10i van). Pé 1am duoc dang toan nay
khong nhat thiét can nhiéu kién thirc phirc tap ma thuong doi hoi suy tu sang tao, nhan xét tinh té.
Ta thuong gip bai toan cho trang thai ban dau cung cac thao tac thay doi lién tuc trang thai d6 va yéu cau
can phai chi ra mot diéu gi d6 vé trang thai cudi cling cta né. Viéc khao sat toan bo sau tit ca cac lan thay
d6i nhu vay rat phtc tap. Khi d6 ta co thé tra 10i cau hoi ma bai toan yéu cau nhd tinh todn mot dai lugng
nao d6 dic trung cho trang thai ciia bai va dugc dam bao qua tat ca cac lan thay ddi. Dai luong khong doi
do duoc goi 1a bat bién cta bai toan di cho. Nhu vay trong trang thai cudi cing cta bai toan, gia tri cta
bét bién van giir nguyén nhu trang thai ban dau, tirc 1a hé thong khong thé ¢ trong trang thai véi mot gia
tri khic vai bat bién. Dé tim 10i giai cho bai toan:
e Taxéac dinh dai luong ¢ hai trang thai: trang thai ban dau va trang thai cudi cung.
e Khao sat su thay ddi ctia né qua mot sd lan thay doi lién tiép dé phat hién su bat bién.
Céc tinh chét bat bién thuong gip l1a: xét tinh chin 1€, xét tinh chia hét ciia mot s6 nguyén, xét mau sic
cua vat cAn xét.
B. Mt s6 vi du
Vi du 1: Trén bang, ngudi ta viét 2020 dau (+) va 2021 dau (-). Gia st mdi 1an ta thuc hién thao tac: Hai
du bat ki trén bang bi x6a di va thay bang dau (+) néu ching giéng nhau, thay bang dau (-) néu ching
khéc nhau. Sau khi thuc hién nhiéu lan dén khi trén bang con lai méot dau. Hoi trén bang con lai dau (+)
hay dau (-)?

Giai
v Tim cdch gidi. Poc xong dé bai, ching ta nhan thiy:
- Liic dau c6 tat ca 4041 dau ca dau (+) va dau (-).
- Mbi lan thyc hién thao tac, x6a hai ddu va viét lai mot diu nén sau mdi thao tac sé dau trén bang giam di
1.
- Do vay sau 4040 1an thuc hién thao tic, trén bang chi con 1 dAu.
- Bai toan khong thé thuc hién hét duoc tat ca cac thao tac trong moi truong hop, do vy chiing ta thir mot

vai kha ning xay ra dé tim yéu td bat bién (khong doi) trong moi thao tac. That vay:
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+ Truwong hop 1. Néu x6a hai dau (+) thi viét lai mot dau (+).
+ Truwong hop 2. Néu x6a hai dau (-) thi viét lai mot dau (+).
+ Trwong hop 3. Néu x6a mot ddu (+) va mot dau (-) thi viét lai mot dau (-).
- Ta nhan thay trong ba trudng hop thi s6 ddu (+) c6 thé giit nguyén, co6 thé ting 1, c6 thé giam 1. Con sb
dau (-) chi giit nguyén hodc giam 2. Nhu vay sé diu (-) trong moi thao tac ludn ludn 1a sb 1¢.
v’ Trinh bay loi gidi
M3di 1an thyc hién thao tac: Hai ddu bat ki trén bang bi x6a di va thay bang diu (+) nén chiing giéng nhau,
thay bang dau (-) néu chiing khac nhau thi s6 dau (-) giit nguyén hodc giam di hai. Vi vay tinh chén 1¢ ctia
dau (-) khong thay ddi qua cac thao tac. Ban dau c6 2021 dau (-), tic 1a sb dau trir 1a mot s 1. Vi vy &
cudi cung con lai mot dau (s6 1é dau) thi phai 1a dau (-).
v" Nhin xét. O vi du 1, tinh bat bién 1a sb cac dau (-) con lai sau moi 1an xoa ludn 12 mot sd 1.
Vi du 2: Cho diy s6 2, 4, 6, 8,...,200 (gdm 100 sé nguyén duong chin dau tién). Sau khi thém cac dau
(+) hodc dau (-) vao gitta cac sb trén mot cach tiy ¥ roi thuc hién phép toan. Ban Toan tinh dugc két qua
la 34, ban Hoc tinh duoc 1a — 10. Hé1 ban nao tinh sai?

Giai
v Tim cdch gidi. Nhan thdy diy s6 gom toan s chin nén két qua ciing 1a s6 chin, ma 34 va — 10 ciing 1a
s6 chan nén khong thé van dung tinh chin 1é dugc.
Chung ta thtr cach khéc, viét toan bo dau (+) thi két qua 12 10100. Dé két qua nho hon (34 hodc — 10) thi
chung ta d6i dau mot vai ddu (+) thanh dau (-). Chiing ta thir d6i ddu (+) trude sb 6 thi thdy két qua giam
di 12, tic 14 giam di 2.6. Quan sat tiép mot vai sd nita chung ta thdy giam di 2 1an sb bi d6i diu. Tuc 1a
két qua con lai ludn ludn chia hét cho 4. Con s6 34 va — 10 déu khong chia hét cho 4.
v" Trinh bay loi gidi
Téng S=2+4+0+8+...+200=10100.
Khi thay s6 a boi s6 - a thi tong S giam di 2a, ma a 1a s6 chin nén S giam di boi ciia 4. Tong S ban dau 1a
s6 chia hét cho 4, nén két qua cudi cuing sau khi thay diu (+) hodc d4u (-) thi phai 1a mot boi s6 cua 4.
Hai s6 34 va — 10 déu khong phai 1a boi s ctia 4, nén ca hai ban déu tinh sai.
v’ Nhan xét. O vi du 2, tinh bat bién 1 két qua ctia tong cac s6 luon 13 boi s6 cua 4.
Vi du 3: Trong diy s6 13576193923... bt dau tir chir s6 tha nim, mdi chtr s6 bang chir s hang don vi
ctia tong bdn chit s6 dimg ngay trudc nd. Hoi trong diy nay ¢ chira cum chir s6 1234 va 6789 khong?

Giai
v Tim cdch gidi. Cac chir s6 trong ddy chi ton tai hai trang thai chan hodc 1é. Quan sat nhirng lan xuat
hién chir s6 chin hodc chir s 1é trong ddy, chung ta c6 10i giai sau:
v" Trinh bay loi giai.
Nhan théy téng cta 4 chit s6 1¢ 1a mot sb chin, téng cua 3 chit s6 1¢ va mot chit sb chin 1a mot sb 1é.

Ta can tim quy ludt chin 1¢ (bt bién) ciia cac chir s6 trong diy da cho bang cach:
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Ta thay mdi chit s6 ctia ddy di cho bang s6 0 néu no 13 s6 chan va bang s6 1 néu né 1a mot s 1é. Khi do
ta nhan duoc day s6 111101111011110..., trong diy ndy ctr sau bon chit s6 1 c6 mot chit s6 0 va ctr sau
mat chir s6 0 12 bon chir s6 1 (tinh bat bién). Nhan thay cac diy 1234 va 6789 ung véi cac diy bon chir sd
1010 va 0101 nén khong thé c6 mat trong day sd trén.
Vi du 4: Cho ban co kich thuéc 10x10 6 vudng. Hoi c6 thé dung 49 hinh chit nhat kich thudc 1x2 dé
ghép sao cho chi con 2 6 & hai goc dbi dién cua bang dugc hay khong?

Giai

v Tim cdch gidi. Nhan xét, mdi manh hinh chit nhat chi ghép dwoc 2 6 lién nhau, nén ching ta nghi t6i
viéc t6 mau hodc danh s chan 16.
v" Trinh bay loi gidi.
Ta ghi cac s6 1 va 2 vao bang sao cho hai 6 lién nhau duogc ghi hai s khac nhau (chang han nhu hinh vé),
s& ¢6 50 0 56 1 va 50 6 6 2, hai s6 ghi ¢ hai goc ddi dién s& cting 12 s6 1 hodc cling 1a s6 2.
1 2 1 2 1 2 1 2 1 2
2 1 2 1 2 1 2 1 2 1
1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2
2 1 2 1 2 1 2 1 2 1

MJi lan ghép mot hinh chir nhat thi chiém hai 6 cung hang hoac cung cot lién nhau, tic 1a t6 mau mot 6
ghi s6 1; mot 6 ghi s6 2. Nhu vdy sau mbi lan ghép mot hinh chi nhat thi s6 6 ghép t hinh chit nhat ghi sé
1 bang s6 6 chua t6 mau ghi s6 2. Sau 49 1an ghép hinh chit nhat s& con 2 6: 1 6 ghi sé 1, 1 6 ghi s6 1. Hai
6 nay khong thé ¢ hai goc dbi cua bang duoc.
Vi du 5: Cho bang 6 vudng kich thudc 2009 x 2010, trong mdi 6 lac dau dit mot vién soi. Goi T 1a thao
tac 1ay 2 6 bat ki c6 soi va chuyén tir mdi 6 d6 mét vién soi dua sang 6 bén canh (13 6 c6 chung canh véi 6
c6 chira soi1). Hoi sau mot s6 hitu han phép thuc hién céc thao tac trén ta co thé dua hét soi & trén bang vé
cung mét 6 khong?

(Tuyén sinh I6p 10, chuyén TP Hai Phong, nam hoc 2009 — 2010)

Giai

v Tim cdch gidi. Tuong ty nhu vi du trén, chiing ta nhan thdy mdi thao tac chi dich chuyén hai vién s6i &
hai 6 sang 6 bén canh. Do vay chung ta nghi tdi viéc t6 mau nhu ban co vua. Mdi thao tic, mot vién soi
chuyén tir 6 den sang 6 tring hodc nguoc lai. Néu tit ca cac vién soi vao mot 6 den (hodc 6 tring) thi sb

s01 & 0 den 1a sO chan va s0 so6i ¢ 0 trang cling 1a s6 chan. Vay ta c6 101 gidi sau:
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v" Trinh bay loi gidi.
Ta t6 mau cac 6 vudng ctia bang bang hai mau den tring nhu ban cd vua. Lac dau tong s soi ¢ cac 6 den
bang 1005 x 2009 1a mot s6 1é.
Sau mdi phép thuc hién thao tac T, xdy ra nhirng trudng hop sau:
e Truwong hop 1. Néu lay hai vién soi ¢ hai 6 den thi chuyén sang hai 6 tring = s s0i ¢ 6 den giam 2.
e Truwong hop 2. Néu lay hai vién soi ¢ hai 6 trang thi chuyén sang hai 6 den = s s0i ¢ 6 den tang 2.
e Truwong hop 3. Néu lay mot vién soi ¢ 6 den va mot vién soi & 0 trang thi chuyén sang mot 6 tring va
mot 6 den = 6 s6i & 6 den khong doi.
Nhu vay moi truong hop sé so6i ¢ 6 den chi ting (hodc giam) 2 vién hodc khong d6i suy ra tong s soi &
cac 6 den ludn 1a sd 1¢. Vay khong thé chuyén tat ca cic vién soi trén bang 6 vudng vé cling mot 6 sau
mdt s6 hiru han cac phép thyuc hién thao tac T.
Vi du 6: Mot bang 6 vudng gdm 2019 hang va 2020 c¢ot. Ky hiéu 6 ¢ hang thir m va cot thir n 13 (m,n).
Nguoi ta t6 mau cic 6 cta bang theo cach sau: Lan thir nhat t6 mau 3 6 (1, s), (r+1, s+1), (r+2, s+2) véi

[ 2007 125 22009, ma 1A v 1s Ko 1A A 4 . N . .
-0 oo = = =20 T lan tha hai, moi 1an t6 ding 3 6 chua dugc t6 mau lién nhau cung hang

hodc cung cot. Hoi bang cach nay c6 thé t6 mau duogc tit ca cac 6 vudng cua bang di cho khong?

Giai
Ta ghi vao bang cac s ty nhién theo cach sau: Tir trai sang phai, mdi hang ghi 1an lugt cac s6 tu nhién tir
1 dén 2020. Nhu vay, 3 6 lién nhau trong cting mot hang ghi 3 s6 ty nhién lién tiép, 3 6 lién nhau trong

ciing mot cot s& ghi 3 s6 ty nhién giéng nhau.

O 1an t6 mau tht nhat, téng 3 s ghi¢6306dugctdomaulas+s+1+s+1=3s+2 (1=5=2019) la mot
s6 chia cho 3 du 2.

Ttr 1an t6 mau thi hai tré di, mdi 1an t6 tong 3 6 ghi ¢ 3 6 dugc t6 mau 1a mot sé chia hét cho 3 (vi 3 s6 tu
nhién lién tiép hoic 3 s tu nhién giéng nhau).

Do d6, sau mdi 1an t6 mau theo quy luat trén thi cac 6 da dugc t6 co téng cac s6 ghi trén do6 1a s6 chia cho
3du2.

2001901 +2+34..+2020)=2019.2021.1010

Tong s cac s6 ghi trén bang ban dau la chia hét cho 3. Vi
vy sau mdi 1an t6 mau thi cic 6 con lai (chua t0) c6 tong cac sb ghi trén d6 1a mot sb chia cho 3 du 1
(tinh bat bién). Vi vay bang moi cach déu khong thé t6 mau duoc tit ca cic 6 vudng ctia hang.
Vidu 7: Trén mat ban c6 2005 déng xu kich thude nhu nhau, mdi déng xu ¢6 hai mat: mét mat mau xanh
va mot mat mau do, tat ca cac déng xu déu nglra mit xanh Ién trén. Thuc hién trd choi nhu sau: Mdi luot
choi phai ddi mat 4 déng xu nao dé trén mat ban. Hoi sau 2006 luot choi, c6 thé nhan duge tat ca 2005
d6ng xu trén ban déu ngira mat do 1én dugc khong? Vi sao?

(Tuyén sinh l6p 10, THPT chuyén, DPHSP Ha Ngi, nam hoc 2005 — 2006)

Giai

v’ Tim cdch gidi. Poc xong dé bai, chiing ta nhan thiy:
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- Bai toan khong thé thuc hién hét dugc tat ca cac thao tac trong moi trudng hop, do vy chung ta thir mot
vai kha ning xay ra dé tim yéu td bat bién (khong d6i) trong moi thao tac. That vay:
e Truwomg hop 1. Néu dbi 4 dong xu mat xanh thanh 4 dong xu mat d6 ngira 1én thi s dong xu mat xanh
ngua lén gidm 4.
e Truwong hop 2. Néu d6i 3 dong xu mat xanh, 1 ddng xu mat do thanh 3 dong xu mit do, 1 dong xu mat
xanh ngira 1én thi s dong xu mat xanh ngtra 1én giam 2.
e Truwong hop 3. Néu d6i 2 dong xu mit xanh, 2 ddng xu mat do thanh 2 déng xu mit do, 2 dong xu mat
xanh ngtra 1én thi s dong xu mat xanh ngira 1én khong doi.
e Truong hop 4. Néu doi 1 ddng xu mit xanh, 3 déng xu mat do thanh 1 dong xu miat do, 3 déng xu mat
xanh ngtra 1én thi s6 ddng xu mat xanh ngira 1én ting 2.
e Truwong hop 5. Néu doi 4 dong xu mat do thanh 4 ddng xu mit xanh ngira 1én thi s dong xu mit xanh
ngua lén tang 4.
- Ta nhan thdy trong nim truong hop thi ddng xu mit xanh ngira 1én ting hodc giam di s6 chan lan. Nhu
vy s6 dong xu mat xanh ngtra 1én trong moi thao tac ludn ludn 1a s 1¢ va s6 dong xu mit do6 ngta 1én
ludn 1a s6 chin.
v" Trinh bay loi giai.
Khong thé nhan duogc tit ca 2005 dong xu trén ban déu ngira mat do 1én trén.Vi thé mdi lan thay doi 4

dong xu: ¢6 x dong xu nglra mat xanh lén trén va c6 4 — x dong xu ngira mat do lén. Do d6 s6 dong xu

ngira mat do 1én da thay doi 1a |4x— 2|"‘ mot sd chin dong xu. Nghia 14 s cac dong xu ngira mit xanh
thanh mat d6 khong thay doi tinh chén 1¢. Ban dau c¢6 0 dong xu ngtra mat do 1én 1a mot s6 chin thi khong
thé bién d6i thanh s 1¢ 13 2005 dong xu ngira mat do 1én.

v' Nhdn xét. Vi tinh chét bt bién 1a tinh chén 1é nén ta thay s6 2005 thanh mot sb 1& bat ky va s6 4 thanh
mdt s6 chan bat ky thi bai toan khong thay doi két qua.

Vi du 8: C6 thé phu kin bang 20 x 13 6 vudng bang cic miéng lat c6 mot trong hai dang dudi (co thé

xoay va str dung dong thoi ca hai dang miéng 14t) sao cho cac miéng lat khong chom 1én nhau khong?

(Tuyén sinh I6p 10, THPT chuyén TP Hai Phong, nam hoc 2013 — 2014)

Giai

T6 mau cic dong cuia bang 6 vudng bang hai mau den tring xen ké&: dong 1 den, dong 2 tring, dong 3 den,
dong 4 tring,...

Khi d¢6 mdi miéng lat s& ludn phu dung 3 6 den 1 6 tring hodc 3 6 trang 1 6 den.

Trong bang, s 6 den bang sd o tring nén sd miéng 1t phu 3 6 den 1 6 trang bang sé miéng lat phu 3 6

trang 1 6 den, do d6 phai c6 chin miéng lat.
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Tuy nhién trong bang c6 65 miéng 1at, mau thudn. Vay khong thé duoc phu dugc bang thoa man.
C. Bai tap van dung
9.1. Trén bang ghi mot day sé gom 2019 s 1 va 2020 sé 2. Ta thuc hién x6a hai s6 bat ky va thay bang
hiéu cua chung. Qua trinh ctr tiép tuc nhu vay. Hoi trén bang c¢6 khi ndo gdm toan sé 0 hay khong?
9.2. Mot to gidy duoc xé thanh 4 manh, mdi to gidy trong s6 to gidy nho nay lai duoc xe nho thanh 4
manh nho nita, ..., tiép tuc nhu vdy c6 khi ndo duoc 2019 manh gidy hay khong? Vi sao?
9.3. C6 2019 tach uéng tra dat trén ban. Lac diu tat ca cac tach tra déu duoc 1at ngua lén. Gia su mdi lan
nguoi ta [am cho 210 tach trong chung duoc 1at ngugc lai. Hoi sau mot s6 1an nhu vay co thé lam cho tat

ca cac tach déu up xuong dugc khong?

9.4. Mot hinh tron dugc chia thanh 14 hinh quat bang nhau. Trong mdi

hinh quat dat mot vién bi. Thyc hién tro choi sau: moi lan léy hai vién w

bi & hai hinh quat khac nhau va chuyén mdi vién sang hinh quat k& véi < O
O

&

hinh quat chira n6 nhung theo hai chiéu ngugc nhau. Hoi sau mdt so

hitu han budc ta co thé chuyén duogc tat ca cac vién bi vao cung mot
hinh quat dugc khong?

(Dé thi vao 16p 10 chuyén, PHKHTN — PHOG Ha Néi, nam hoc 1996 — 1997)
9.5. O sau dinh ctia mot luc giac 10i c6 ghi 6 s6 chén lién tiép theo chiéu kim dong ho. Ta thay doi cac s6
nhu sau: moi lan chon mdt canh bat ki rdi cong mdi sd & hai dinh canh d6 voi cung mot $6 nguyén. Hoi
sau cac 1an thay d6i nhu thé thi sau s6 méi ¢ dinh luc gidc c6 bang nhau khong? Vi sao?
9.6. Trén hon déo c6 mot loai than 1an sinh séng, ching c6 ba mau: xanh, dd, tim. Pé lan trdn va san moi
thi loai than ldn nay bién d6i mau nhu sau: néu hai con than lan khac mau gip nhau thi ching dong thoi
d6i mau sang mau thir ba. Néu hai con than ldn ciing mau gip nhau thi giit nguyén mau. C6 khi nao tit ca
cac con than 1an tro thanh cing mau khong? Vi sao?
9.7. Trén bang ghi cac s6 tir 1 dén 2020. Thyc hién trd choi sau: M&i lan thay dong thoi tat ca cac sb co &
trén bang boi tong cac chit sé cta nd. Hoi néu sau mot sb 1an ta nhan duoc 2020 sé ma mdi s6 chi gom
mét chit 6 thi ¢6 bao nhiéu s6 1.
9.8. C6 mot bao dung 150 hon bi den va 75 hon bi trang. Mot ngudi boc tir bao ra mdi 1an hai hon bi mot
cach ngau nhién. Néu anh ta boc duge mot hon den va mot hon tréng, anh ta lai bd vién tréng vao bao, cit
di vién den. Néu anh ta bdc duge 2 vién cung mau, anh ta cAt di ca hai rdi bo lai vao bao mot hon den (gia
sir anh ta c6 nhiéu hon den & ngoai du dé 1am chuyén dé néu can). Qua trinh l3p lai. Sau cing con dung
mdt vién bi trong bao, Iy do tai sao? Vién bi d6 mau gi?
9.9. C6 thé 1at kin mot cai san hinh vudng canh 3,5m béng nhitng vién gach hinh chit nhat kich thudc
25c¢m x 100cm dugce hay khong?

(Thi tuyén sinh 16p 10, THPT chuyén Hoang Vin Thu, tinh Hoa Binh, nam hoc 2013-2014)

9.10. Trong bang 6 vudng 10 x 10 . C6 thé sap dat 25 miéng bia hinh chit nhat kich thudc 1x4 phua kin

toan bg bang 6 vuéng hay khong?
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9.11. C6 1999 tach udng tra dit trén ban. Luc dau tat ca cac tach tra déu duogc 14t ngta 1én. Mdi mot nude
di, ta l1am cho dung 100 tach trong ching duoc lat nguoc lai. Sau mot sb6 nude di, c6 thé lam cho tat ca
chung déu up xudng duoc khong? Tai sao? Tra 10i cau hoi ndy trong trudng hop chi co 1998 tach.
(Thi chon ddi tuyén Hong Koong tham gia IMO, ndm hoc 2000, vong 1)
9.12. Nam cat mot to gidy ra 1am 4 miéng hodc 8 miéng, roi 1ay mot s6 miéng nho d6 cat ra 1am 4 hoic 8
miéng nho hon va Nam ctr tiép tuc thuc hién viéc cit nhu thé nhiéu 1an. Hoi véi viée cit nhu vay, Nam co
thé cit dugc 2016 miéng 16n nho hay khong? Vi sao?
(Thi tuyén sinh 1ém 10, THPT chuyén TP. H6 Chi Minh,ndm hoc 2016-2017)
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HUONG DAN GIAI - PAP SO
9.1 Ban dau c6 2019 s6 1 (s6 1 13 s6 1¢)
- Néu x6a hai s6 giéng nhau, thay bang hiéu ctia chung thi s6 1 giit nguyén hodc giam di 2 s6 nén sb s 1
sau lan xo6a van 1a s 1é.
- Néu x6a hai s6 khac nhau (1 va 0) thay bang hiéu cua 2 s thi s6 1 khong doi.
Nhu vay sau mdi 1an x6a hai s6 bat ki thay bang hiéu ctia chung thi s6 s6 1 van 1a s6 1¢ nén khong thé trén
bang con toan s6 0 dugc.
9.2 S6 manh gidy sau mdi 1an x¢é ting thém 3. Vay ¢ lan xé tha n thi s6 manh gidy 1 3n + 1. Ma 2019 : 3
du 0. Suy ra khong duoc.

9.3 MJi lan 1at ngira 210 tach: gia sir x tach ngtra va 210 — x tach Gp. Do d6 mdi lan thuc hién 14t ngtra thi

s6 tach ngira thay doi di |210_ ZXI , mot s6 chin. Ban dau c6 0 tach up xudng 1a mot sé chin thi khong thé
bién d6i thanh s6 1& 2019 tach up xudng dugc.

9.4 Ta t6 mau nhu hinh v&. C6 7 vién bi ¢ hinh quat den va 7 vién bi ¢ hinh
quat tréng.

Thuc hién tro choi sau: mdi 1an ldy hai vién bi ¢ hai hinh quat khac nhau

va chuyén mdi vién sang hinh quat k& v6i hinh quat chira né nhung theo

hai chiéu ngugc nhau:

- Néu lay hai vién & hai hinh quat khac mau, thi vin chuyén vao hai hinh quat khac mau. Do vay s6 vién
bi & mdi mau hinh quat 14 khong doi.

- Néu lay hai vién ¢ hai hinh quat mau tring thi chuyén sang 2 hinh quat mau den, suy ra s bi & hinh quat
mau den tang 2.

- Néu lay hai vién ¢ hinh quat mau den thi chuyén sang 2 hinh quat mau tring, suy ra so bi ¢ hinh quat
mau den giam 2.

Do viy sau mdi lan thuc hién thi téng s6 bi ¢ hinh quat mau den van la s6 1& nén khong thé thuc hién
duoc.

9.5 Ki hiéu cac dinh theo chiéu kim déng hd boi cac chir cai A, B, C, D, E, F (nhu hinh v€). Gia su cac
s6 chan lién tiép duoc ghi twong Gmg véi dinh nay la a, b, ¢, d, e, f.

Pat S=(bidifl-larci g i

Nhan thiy hai s6 ghi hai dinh thudc cing mot canh gdm mot s6
trong cac s b, d, f va mot sd trong cac sb a, ¢, e. Do do khi cong
hai s6 nay véi ciing mot s nguyén thi S khong thay doi. E

Ban dau a, b, c, d, e, £ 13 cac s6 chin lién tiép nén S = 6. Vi vay du 2
¢ thuc hién bao nhiéu lan cong viéc cong voi cung mot ) nguyén thi S van bé‘mg 6, tirc 1a S khac 0,
chig t6 khong thé 1am cho 6 s6 & 6 dinh bang nhau dugc.

9.6 Ta chimg minh riang sau mdi lan gip nhau thi s6 du cho 3 ¢ day du 3 s6 du 1a 0, 1, 2.
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Néu hai con khac mau gip nhau thi d6i sang mau tht 3 nén sb du chia cho 3 ctia cac mau giam 1, giam 2
va ting 2 nén c6 ba sé du 1a 1, 2, 0 van day du.
Mit khéc, néu tat ca déu vé& 1 mau thi s6 du s& 12 0, 0, 0. Piéu nay vo 1y nén khong thé c6 truong hop tat
ca cac tic ké c¢6 cing mau.
9.7 Pinh huéng: Xét sé du chia cho 9 du 1.
Ta biét rang mot sd ty nhién va tong cac chit s6 ctia né cé cung sé du trong phép chia cho 9. Do d6 néu
thay dong thoi cac sd co & trén bang boi cac chit s6 ctia no thi s6 cac sd chia cho 9 du 1 van khong doi.
Mubn biét sau mot s6 14n ta nhan duge 2020 sd ma mdi sé chi c6 mot chix s6 ¢6 bao nhiéu b 1, chung ta
chi can tim xe tir 1 dén 2020 c¢6 bao nhiéu sb chia cho 9 du 1.
Céc s6 chia cho 9 du 1 1a: 1; 10; 19; 28; 37; ...; 2017.
(2017-1):9+ 1= 225 (s8)

S6 cac sb la:
Vay trén bang c6 225 s6 1.

9.8 Cr mdi lan rat ra hai vién 1a mot 1an bo lai mot vién, do d6 sau mdi lan rat thi sd bi trong bao gidm di
1. Lac dau c6 225 hon bi, nén sau 224 lan boc s& giam di 224 hon bi va cudi cung phai con lai mot vién
trong bao.

Pé y rang sau mdi luot bdc ra roi bo lai, thi hodc 13 s6 bi trang trong bao khong ddi (néu anh ta bc duge
it nhat mot hon den) hodc 1a sé bi tring trong bao giam di trong tat ca cac l1an 1a mot sd chin. Vi co 75
vién tring (s6 1¢) nén vién con lai 1a mau trang.

9.9 Chia san hinh vudng canh 3,5m thanh 14 x 14 = 196 hinh vuéng nho6 canh 25c¢m. T6 mau den vao cac
hinh vuéng nhé cta hinh vudng nhu hinh v&, c6 50 6 den va 146 6 trang. Mdi vién gach 25cm x 100cm

duoc lat 1én 1 6 den va 3 6 tréng.

B e

Gia sir 1at kin dugc san thi s6 6 trang phai gap 3 lan s6 6 den. Nhung 146# 50 x 3 nén khong thé lat kin
duoc.

9.10 Ta t6 bang vudéng bang mau den va tring sau cho nhu hinh v&. Ta nhan dugc 25 o den va 75 6 tring.
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Ta chi y dat nhitg hinh chit nhat tring v6i cac 6 vudng thi mdi hinh chit nhat s& phu 1én 2 6 vudng den
hodc 0 6 vudng den ndo. Tir d6 suy ra 25 hinh chit nhat trén bang vudng, ching s& phu kin sé chin 6
vudng den. Ma trén bang c6 25 6 den khong phai 1a sé chin, nén khong phu kin dugc.

9.11 Néu c6 1999 chiéc tach (s6 tach 1a sb 18), tt ca déu dugc dit ngira (trang thai ngira) thi ta khong thé
quay Up xudng tat ca (trang thai Gp) duoc.

That vay, theo quy tic choi, tai mdi thoi diém, gia str ¢6 k tach dit ngtra dugc 1am up xudng thi c6 100-k
chiéc, vay s6 tach up bi thay d6i di mot sé chin (100-k) — k = 100 — 2k (néu k>50 thi s6 tach Gp giam di,
néu k<50 thi sb tach Gp tang 1én, néu k = 50 thi sé tach up khong thay doi). Nghia la tinh chin 1¢ cua sb
tach Gp khong thay doi (bat bién!). Nhung ltc dau sé tach p ¢ trang thai chin (bang 0). Vi vay khong thé
1am cho sé tach up bang 1999 (trg vé trang thai 1¢) dugc.

Néu sb tach 1a 1998 thi c6 thé up tat ca cac tich. Mot thuét toan nhu sau: Panh sb céc tach theo thir tu: 1,
2,3,..., 1998. Lan luot tip 100 tach dau tién, sau 18 1an ap dugc 1800 tach chuyén tir trang thai ngira sang
tp. Tiép theo Gp 100 tach s6 1801, 1803, 1804, ..., 1901 (dé nguyén tach sé 1802 dang ngira). Lan tha
hai, ddo nguoc tach 1802, 1803, 1804,..., 1901 (gitr nguyén tach sé 1801 dang up). Sang lan nay, thuc
chét chi tach 1801, 1802 bj up, cac tach khac khong thay doi (van dat ngua sau khi 1at ap roi lai 14t ngua).
Tiép tuc nhu vay, sau 18 + 198 = 216 lan, tat ca cac tach déu bi lat ap.

9.12 Goi x 1a s6 miéng gidy Nam c6 duoc sau k lan cat (keN") . Vi ltc ddu Nam c¢6 1 miéng gidy va
mdi 1an cit ra 1am 4 miéng hodc 8 miéng nho hon nén sau mdi lan cit, s6 gidy d6 ting thém 3 miéng hodc
7 miéng. Do d6 x chia cho 3 du 1, hodc x chia cho 7 du 1. Vi 2016 chia hét cho 3 va chia hét cho 7 nén

X+ 2016. Vay sau mot sb 1an cit, s6 miéng gidy Nam c6 dugc khong thé bang 2016.
Chuyén dé 10.

CAU DO VA TRO CHOI
A. Mt s6 vi du
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Vi du 1: Trong mdt giai bong da, c6 4 doi thi ddu vong tron mot luot (trong mot tran doi thang duogc 3
diém, doi hoa duogc 1 diém, va doi thua duoc 0 diém). Khi két thic giai, ngudi ta thay c6 3 doi dat duoc
té)ng s6 diém lan luot 1a 6 diém, 5 diém va 1 diém. Hay cho biét doi con lai cua giai co téng s6 diém 1a
bao nhi€u va giai thich tai sao?

(Tuyén sinh I6p 10, truong PTNK, PHQC TP. Ho Chi Minh, ndm hoc 2006-2007)

Giai
Do ¢6 4 d6i tham du nén mdi d6i ddu 3 tran. Theo dé bai ddi 6 diém théng 2 tran va thua 1 tran, doi 5
diém théng 1 tran va hoa 2 tran, d6i 1 diém hoa 1 tran va thua 2 tran. Do d6 do6i con lai phai c6 1 tran hoa.
Vi tong s6 tran thiang bang tong sb tran thua nén doi con lai phai thua 1 trén va thiang 1 tran. Tong sd diém
ctia doi con lai 13: 1+ 0 +3 =4 (diém)
Co thé dién giai nhu sau: Gid su 4 doi bong dala A, B, C, D
+ A thang C va D, thua B nén dugc 6 diém.
+ B thang A, hoa C va D nén duoc 5 diém.
+ C thang D, hoa B thua A nén dugc 4 diém.
+D hoa B, thua A va C nén duoc 1 diém.
Vi du 2: Mot thang dic biét ¢6 t6i nam ngay thir 3, trong d6 ngay dau tién va ngay cudi cing cua thang
khong phai 1a tht 3. Hoi ngay cudi cing ctia thang d6 1a ngay nao?
Giai

v Tim cdch giai. Nhan thdy mot thang nhidu nhat c¢6 31 ngdy, nén nhiéu nhit chi c6 5 ngay th ba,
khoang cach giira hai thir ba lién tiép 1a 7 ngay. Do d6 chiing ta c6 thé tim dugc ngay thir ba dau tién
trong thang do.
v" Trinh bay loi gidi.
Ngay 2 cta thang 1a thir 3, suy ra nim ngay tht ba 1 2, 9, 16, 23, 30. Ma ngay cubi cing cta thang khong
phai ngay thtr ba nén suy ra ngay cudi cung ctia thang 1a 31 ngay va 1a thi tu.
Vi du 3: C6 2020 dong xu dugc danh sb thir tu tir 1 dén 2020, tat ca déu ngira.
Lan 1: Lat mat tat ca cac déng xu ¢6 sd thi tu 1a bdi cua 1.
Lan 2: Lat mat tit ca cac déng xu ¢6 sb thtr tu 14 boi cua 2.

Lan 3: Lat mat tit ca cac déng xu ¢6 s6 thir tu 1a boi cua 3.

Ldn 2020: Lat mit tit ca cac dong xu c6 so th tu 1a boi ctia 2020.
Hoi ¢6 bao nhiéu dong xu ngira sau lan 1t thir 2020?
Giai
Tai lan 1at tht k, nhimg dong xu c6 s thir tu 13 boi cia k s& duogc 1at. Bé mot dong xu lic dau 1a ngira,
sau 2020 vong lat n6 van ngira thi s6 lan déng xu do duogc lat phai 1a mot s6 chan, tac 1a sb tht tu cia no

phai c6 s6 cac udc so la chan.
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Ta biét rang nhiing s chinh phuong méi c6 sb cac woc s 1a 1é. Tir 1 dén 2020 c6 44 sb chinh phuong la:
1,4,9,...,1936.
Do d6 cudi cing sau 2020 vong lat, s6 dong xu ngira 1a: 2020 — 44 = 1976 (dong xu).
Vi du 4:Thi¢n va Ac chia nhau mét déng gém 2000 do-la bﬁng bac (mdi déng tri gia mot do-la), dudi sy
giam sat cua 1o Ta. Pau tién, 1do Ta bao Thién chia thanh hai déng, mdi dong c6 it nhat hai dong. Sau do
Ac chia mdi dong thanh hai dong (mdi ddng c6 it nhat 1 dong), roi ldo ta chon ddng it nhat va déng nhiéu
nhét trong bon déng tao thanh, hai déng con lai phén cua Thién. Vay thi, bat chép ldo0 Ac khon khéo va
tham lam nhu thé nao, s6 tién 6n nhat ma 1do Thién ¢6 thé kiém dugc 14 bao nhiéu?
Giai
Néu dong X gém 2000 dong d6-la duge chia thanh hai dong M dong va N dong (X =M + N = 2000) sao
cho M > N rdi tiép tuc chia mdi déng thanh M; N thanh hai déng: M =a+bsaochoa>bvaN=c+d
sao cho ¢ > d thi trong moi truong hop, tong ciia ddng 16n nhat va ddng nho nhat trong bon déng a, b, ¢, d
(Ki hi¢u I1a T) cting khong vuot qua M.
Néu b nho nhét thi hién nhién a 16n nhat. T= a+b=M
Néu d nho nhét thi: hodc ¢ Ién nhat T= ¢ +d =N <M hodc a 16n nhat: T=a +d < M.
Vay dé nhan dugc s6 tién 10n nhat thi dau tién 130 Thién phai chia 2000 dong d6-la thanh hai déng bang
nhau ( M = N). Khi d6 du ldo Ac chia thé nao thi ciing luén nhan duogc 1000 do-la, khi d6 140 Thién ciing
nhan duoc 1000 do-la.
Vi du 5: Trong mot gidi d4u vat co6 100 nguoi tham du, tat ca c6 strc manh khac nhau. Nguoi nao khoe
hon luén chién théng ddi thu yéu hon. Mdi do vat dau hai lan va nguoi théng ca hai tran s€ dugc tang
thuong. Hoi s6 ngudi it nhat dugc ting thuong 1a bao nhiéu?
(K thi Todn quéc té gitta cdc thanh phé ITOT, Mia thu 2013, THCS mé réng)
Giai
Sép xép 100 d6 vat theo strc manh ting dan véi a; (ngudi yéu nhit), a,, as,. .., a0 (ngudi khoe nhét) hién
nhién a;o ludn 13 ngudi chién thing.
O luot thir nhét ta xép cac d6 vat thi dau theo cap nhu sau: ajg V01 ag, ags VO a97;...;a Vo1 a;. Khi d6 ay. as;
...;399 12 nhiing ngu61 thua cudc.
O luot thtr hai, ta xép cac cap aigo VO1 a1; age VO ags;....;a3 VO1 ax. Khi d6 a;; az; as; ag;...; ass 1a nhiing
ngudi thua cude. Do d6 chi co duy nhat a, 13 ngudi thing ca hai vong dau.
Vi du 6: Nha truong td chirc mot ngay hoi chg cho hoc sinh. Trong do, c6 tro choi doan xem cé bao
nhiéu vién cdm thach dung trong mot 1o kin. Giai thudng sé trao cho ai doan gén chinh x4c nhit vao cudi
ngay hoi cho. Két qua la:
e Giai nhat: Pl Trong, du doéan 125 vién.
e (Giai nhi: Minh Hanh, du dén 140 vién.
e Giai ba: Trong Nhan, du don 142 vién.

e Giai tu: Btrc Minh, du doéan 121 vién.
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Hoi chinh x4c trong 1o ¢6 bao nhiéu vién cam thach.
Giai

Néu goi s6 vién cim thach trong lo 1a x thi 125= x= 140,
Vi ngudi du doan s6 125 dat giai nhat va nguoi dy don 140 dat giai nhi nén suy ra

X—125<140- x = 125= x = 132
Vi nguoi du doan sd 142 dat giai ba va nguoi du doan s6 121 dat giai tu nén

142 - x < x-121= 132 = x< 132 = x=132.
Vay trong lo ¢6 chinh xac 132 vién cam thach.
B. Bai tap van dung
10.1 Bon doi bong A, B, C, D duoc xép cung mot hang. Moi ddi choi 1 tréan, 1an lugt voi cac doi con lai.
Mai tran thfmg duoc 3 diém, hoa duogc 1 diém, thua 0 diém. Sau tt ca céc tran dau, két qua nhu sau:
(1). Tong s diém 3 tran ciia mdi doi 1a cac s6 1é lién tiép.
(2). Poi D cao diém nhat.
(3). Boi A hoa dung 2 tran, trong d6 hoa moét tran véi C. Tinh diém cua mdi doi.
10.2 Cho hinh vudng 5 x 5 gdm 25 6 vudng nho. Hoi phai t6 it nhit bao nhiéu 6 sao cho trong mdi hinh
vudng 3x3 bat ki co ding 4 6 dugc 6.
10.3 Stru chi noi that vao thir 2, thir 4, thir 6 va cha nhat. Dan chi néi that vao ngay tha 2, thi 3, th 4 va
thir 5. Hay tim ngay ma ca hai déu néi: “Hom qua, T6i da néi doi”.
10.4 Trén mot ban cd 15 x 15 6 vudng gdm céc 6 trang den xen k& nhu cd vua, c¢6 15 quan xe dimg & vi
tri khong ddi dau nhau (khong in duoc nhau). Gia st sau d6, mdi quan xe nay bi xé dich theo mot budc di
ctia quan ma. Ching minh rang khi d6 phai c6 mot cip quéan xe roi vao thé d6i ¢au nhau.
10.5 Ai dd ldy thanh keo?
O truong ndi tru, trong gio an trua, tir phong cod Ha‘ing ra, ndm cau bé ghé dén mot quﬁy an trua bén canh
d6. Mot trong nam cdu da léy mdt thanh keo ma khong tra tién. Khi bi théy hiu trudong chét vn, nam cau
bé tra 101 nhu sau:
1) An  : “Khoéng phai Cuong lay, ciing khong phai em”
2) Binh : “Theo em, An hodc Chi da lay”
3)Chi :“Ca An va Binh déu néi d6i”
4) Diing : “Chi néi khong dang, mét trong hai ngudi kia noi doi, ngudi con lai néi sy that”
5) Cudng: “Tét ca nhitng gi Diing néi déu sai ca”
Khi théy hiéu trudng hoi y kién co Héng, cO tra 1oi: “Trong nam cau éy, c6 3 cau ludn ludn trung thuc,
hai cdu con lai thi ludn déi tra”.
Gia sir ¢ Hang noi dung, ban hay xac dinh xem ai 13 nguoi da lay thanh keo?
10.6 Trong mdt giai bong da c6 N doi tham gia thi ddu theo thé thirc vong tron mot luot (hai doi bat ki
déu gdp nhau dung mot l?m). Sau mdi tran du, doi théng duoc 3 diém, doi thua khong duoc diém nao,

con néu tran dau co két qua hoa thi modi doi cung duge 1 diém. Cac doi duogc xép hang dua theo tong
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diém. Trong trudng hop mot sd doi co tong diém bang nhau thi cac d6i nay duoc xép hang theo cac chi sb
phu. Két thuc giai nguoi ta nhan thiy rang khong c6 tran ddu nao két thuc véi ti s6 hoa; cac doi xép tiép
theo c6 tong diém d6i mot khac nhau.
a) Chtng minh rang N =7
b) Tim N va tong diém ctia mdi doi tham gia giai.
10.7 Trong mot giai co vua c6 8 ki tha tham gia, thi dau vong tron mat luot, théng duoc 1 diém, hoa duge
1
2 diém, thua duoc 0 diém. Biét rang sau khi tat ca cac tran dau két thic thi ca 8 ki thi nhan duogc céc sb
diém khac nhau va ki thu xép tha hai c6 sé diém bang tong diém cua 4 ki thu xép hang cubi cung. Hoi
van dau giita ki tht xép thr tu va ki thi xép thi nam da két thuc véi két qua nhu thé nao?
10.8 Mot dao nam xa tit ngoai bién khoi c6 tén 1a dao “Thién ma”. Trén hon dao niy c6 hai bo toc dang
sinh sdng. Mot bo toc c6 tén 1a Ki si va bo toc kia lam nghé An trom. T4t nhién bo toc Ki si thi ludn noi
that va bo toc An trom thi ludn néi doi.
Dudi bong cdy c6 hai tho dan dang ngdi nghi. Mot du khach di dén va hoi mot trong hai nguoi

a) Ngai 1 Ki sT hay An trom ngua?

Khong thé hiéu ngudi d6 noi gi, vi thé du khach quay sang hoi nguoi kia, xem nguoi lac trude nodi gi?
B: Ong ta noi rang 6ng ta 1a ngudi An trom ngya.
Vay A va B la gi nhi?
10.9 C6 10 dong tién xu that c6 khoi lugng giéng nhau, cing mot dong tién xu gia c6 khdi lwong niang
hon khéi lwong dong tién xu that va mot dong xu gia khac co khdi lugng bé hon khdi lwong dong xu that.
Hay giai thich tai sao chi bon lan can dia bang cin thing bang ban c6 thé xac dinh duoc tong khdi lwong
ctia hai dong tién xu gia 16n hon, bang hay nho hon téng khdi lwvong cua hai dong xu that.

(Thi Todn quéc té IMC 2014. THCS Pong Péi Canada dé nghi)

10.10 Cho bang vudng véi cac sd nhu sau: C6 thé dién cac chir 4 1 4 2 4
s6 1,2, 3,4, 5 vao cac 6 con tréng dé tao thanh mot hinh vuong 1 2
ki diéu hay khong? (Hinh vudng ki diéu co téng cac s trén mdi 4 2
hang, cot, duong chéo bang nhau). 4 5

(Cuoc thi cua Hoi toan hoc Xcot-len, nam 2001-2002) 2 3 3 5 2

10.11 Cho ba ddng da gom 51, 49 va 5 hon. C6 hai thao tac dugc thuc hién 1a: don hai déng tuy y thanh
mot déng; chon ddng tly ¥ ¢6 s6 chin hon da dé phan 1am hai déng c6 s lugng hon da bang nhau. C6 thé
nao cudi cing s& nhan dugc 105 déng ma mdi dong chi c6 mot hon, sau mot diy cac thao tac luan phién
nhau?

(Cugc thi Todn hoc Quoc té ciia cdc tinh thanh, THCS, mia xudn 2001)
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HUONG DAN GIAI - PAP SO
10.1 Diém cta 4 doi co thé 1a (1, 3, 5, 7) hodc (3, 5, 7, 9). Do khong thé c6 hai d6i c6 7 diém va 9 diém
nén bo diém 1a (1,3,5,7). b6éi D c6 diém cao nhit nén diém cua D 1a 7 nén d6i D théng 2 tran, hoa 1
tran.
Doi A khong thua tran 3, boi néu thua thi s6 diém 1a sb chén, suy ra D hoa voi A va thang doi B va doi C.
Doi A c6 2 tran hoa véi D va C, thing B nén diém cta A 1a 5 diém.
boi B théng C thua A va D nén duoc 3 diém.
Doi C hoa véi A, thua B va D duoge 1 diém.
Vay Doi A: 5 diém; Doi B: 3 diém; Poi C: 1 diém; Doi D: 7 diém.

10.2 Gia su hinh vuong 6x6 dugc t6 mau mot s6 6 sao cho trong moi

hinh vudng 3x3 bat ki c6 ding 4 6 dugc 6.

Hinh vudéng 6x6 dugc chia thanh 4 hinh vudng 3x3 nén trong 36 6

vuong nho co dung 16 6 dugc to.

Pé s6 6 dugc t6 mau trong hinh vudng 5x4 14 it nhat thi phai nhiéu 6

nhit c6 thé & 11 6 vudng nho phia ngoai.

Dé y rang cot 3 va cot 6 s& to mau giéng nhau, hang 3 va hang 6 to

mau giong nhau va 6 trung tam s€ giong 6 ¢ goc dudi, do do ta co6 thé

t6 mau cho nhiéu nhat 9 6 trong 11 6 phia ngoai (vi du nhu hinh

trén).

Vay can to it nhat 16 —9 =7 6.

Vidu 1 cach t6 mau;

10.3 Néu hom nay Dan néi that thi hom qua Dan néi doi, vy hom nay 1a thir Hai. Stra néi that vao th
Hai va ca Chii nhat do d6 vao thir Hai, Stru s& phai néi “Hom qua t6i da noi that”. Nhu vay hom nay Dan
n6i doi, va hom qua Dan noi that. Suy ra hom nay 1a thir Sau. Thtr Sau 12 ngay Stru néi that va thir Nam 1a
ngay Stra n6i doi, vy vao thir Sau, Stru ciing s& ndi “Hom qua t6i di noi doi”.

10.4 Panh sb céc hang va cdt cta ban co tur 1 dén 15, khi d6, mdi quan xe dugc xac dinh ¢ vi tri hang 1,

1<i;j <15

cot j boi cap (i, j) voi . Vi ban dau cac quéan xe dimg & vi tri khong ddi ddu nhau nén khong
thé c6 hai quan xe nam cung mot hang hodc mdt cdt. Noi cach khac, chi ) hang (cot) cua cdc quan xe
phai khac nhau. Tir 1 dén 15 ¢6 8 s6 1é va 7 sé chin. M&i khi mot quan xe di chuyén theo mot bude di cia
quan ma, n6 1am ting (hodc giam) chi s6 hang 1a mot don vi va chi s6 c¢ot 1a hai don vi (hodc nguoc lai).
Nhu thé, 15 sb trong 30 s6 d6 bao toan tinh chén 1é. Tir d6, sau khi mdi quan xe déu di chuyén theo mot
budc di ctia quan ma thi khong thé ¢6 16 s6 1é va 14 sd chan nira. Diéu nay c6 nghia rang, khi d6 phai c6
mot cip quan xe roi vao thé ddi nhau.

10.5 Vi ¢6 3 cau ludn ludn trung thuc nén cau tra 10i ciia 3 cau d6 s& khong mau thuan véi nhau, noi cach
khac, voi nguoi noi that tha cau tra 10i s& khong mau thuan véi it nhat hai ciu tra 101 ciia nguoi khac. Tir
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nhan xét trén, chung ta suy luan ngay dugc An, Binh va Cuong la nhitng nguoi luoén néi that con Chi va
Diing 13 nhimng ngudi luén noi doi.
Dua vio cac cdu tra 101 cia An va Binh, suy ra Chi la nguoi lay keo.
10.6
a) Doi xép nhit 15 diém nén thi dau it nhit véi 5 doi khac nhau = N 2 5+1
Néu N = 6 thi d6i xép thir nhét thing 5 doi con lai, doi xép nhi 12 diém nén thing 4 doi trir doi xép nhat.
Doi xép ba thua d6i xép nhat va nhin nén sé diém t6i da 1a 3.3 =9.
Theo dau bai doi ba 12 diém: vo li
Do vay N =7.
b) Cac d6i con lai c6 s6 diém khong 16n hon 12. Vi khong ¢6 hoa nén s6 diém cac doi con lai 1a boi caa 3.
S6 diém ctia cac doi con lai c6 thé 1a: 0, 3, 6, 9, 12.
Dodo N =5+3vi N=7 (caua)
Nén N =7 hoac N =8
o X¢étN=28.
87 28
C6 8 doi nén sb tran diu co 2 tran. Tong s6 diém 8 doi dat 1a 28.3 1a s6 chin.
Con 0+3+6+9+12+12+12+15 14 s6 1é: vo 1i. Vay nén N #8
o X&étN=7.
76_x

C6 7 doi nén sb tran dau co 2 tran.
Téng sb diém 7 doi dat 21.3 = 63 diém. Tong sd diém cac doi con lai dat dugc la: 63-(12+12+15)=24
diém.
24=0+319+12
S6 24 biéu dién thanh tong 4 s6 1 boi ctia 3 va khac nhau chi duy nhat theo cach biéu dién trén.
Téng s6 diém mdi doi con lai dat duge 1an luot 14 0, 3, 9, 12.

23 _g
10.7 Sau khi giai két thiic, s6 van co da thi ddu giita 4 ky thi xép cudi cung la: X2
Sau mdi van tong s6 diém cua hai ky thu nhan duoc 1a 1. Vi thé tong sé diém cua 4 ky tha xép cudi cung
khong it hon 6 didm. Néu 52 63 thi tong s diém ciia ky thu xép thir hai 1a 5= 62
Do 8 ky thi dugc cac sd diém khac nhau nén dé thay ky thu xép thir nhit c6 diém s6 khong it hon

s+05=7.

Do ky tha xép thtr nhit du 8 tran nén didu nay chi xay ra khi 5+ 09=7<5=865 \; y thi xép the

nhat thing ca 7 van. Suy ra ky thi xép thtr hai thang khong qua 6 van va sb diém <06<S: v5 1i.
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Vay ta phai c6 s = 6. Diéu nay c6 nghia la cac ky thu xép tir nim dén tam chi gianh diém khi thi déu voi
nhau thoi, ngoai ra thua tit ca cac ky thu khac. Do vay, ky tha xép tht tu da thing ky thu xép thtr nim
trong tran dAu truc tiép.
10.8 A chi c6 thé tra 10i mot cach rang anh ta 13 Ki si, bt ké anh ta 14 gi. Vi thé B d4 néi doi. Suy ra B 1a
An trom ngya. Chiing ta khong c6 thong tin chinh xac vé A.
10.9 Ta chia cic ddng xu dd cho thanh 4 nhom A, B, C, D, mdi nhém c6 3 dong xu va dem can timg
nhom dong xu nhu sau: Cho A va B 1én hai dia can (Ian can thtr nhat); C va D 1én hai dia can (1an can thir
hai). Ta xét 3 truong hop.
+ Truong hop 1. Ca hai 1an can déu thing bang. Khi d6, dong xu gia ¢ cing mot nhém va tong khoi
luong hai dong xu bang tong khéi luong hai dong xu gia.
+ Trwong hop 2. Mot trong hai 1an can thing bang. Chi c¢6 hai nhém dong xu c6 khéi luong bang nhau.
Gia st hai nhom A va B ¢6 tong khdi lugng bang nhau, tong khdi luong cac dong xu trong nhém C 16n
hon tong khéi lugng cac dong xu trong nhom D. Khi d6 ca hai dong xu gia déu thudc nhom A va B voi
téng khéi lwong cac dong xu trong hai nhom C va D. Tir d6 ta s& c6 cau tra 1oi.
+ Trurong hop 3. Ca hai lan can thi nhat va thtr hai déu khong thing bang.
Do d6i xtig, ta co thé gia sir nhém A c¢6 trong lugng ning hon nhém B va nhém C cé trong luong nang
hon nhém D. Khi d6 déng xu gia ning hon & nhém A va dong xu gia nhe hon & nhém D; hoic dong xu
gia nang hon ¢ nhom C va dong xu gia nhe hon & nhém B. Néu nhém A toan dong xu that thi B chira
dong xu gia nhe hon, khi d6 C chira ddng xu gia niang hon. Néu nhém A chira ddng xu gia ning hon thi B
phai chira hoan toan dong xu that (vi néu B chira dong xu gia nhe hon thi nhém C ¢6 trong lugng bang
nhom D 13 v6 1f). Khi d6 D chira dong xu gia nhe hon. Do d6 nhém A va D cung chtra ddng xu gia hodc
cung khong chira dong xu gia. Néu nhom A c6 trong lwong nhe hon nhém C thi déng xu gia ning hon &

C va dong xu gia nhe hon & B. Cudi ciing ta chi cdn cin nhém A va D véi nhom B va C thi duoc két qua.

10.10 Gia st ta dién duoc cac so 1, 2, 3, 4, 5 dé c¢6 hinh vuong 4 1| 4] 2] 4
ki diéu: T [ a|b|c]2
Tur do ta co: 4 d e £ | 2
d4ag+e+l+2=15=a+c+1=9 4 g h i 5
d+bt+e+h+3i=l=bt+et+h= 3 3 3 5 >
2+gtetc+d=15=g+e+c =9

dvdte+r f42=l5=d+e+ f=9

Suy ra: (a+b+ctd+e+tf+g+h+i)+3e=35

Mat khac, cong ba hang & gitra cua hinh vudng, ta dugc:
(a+b+ctd+et f+g+h+i)+18=45

A — & s [P AR
Vi Véy r=h=rE ]. _.--..—]'..‘3'

Két luan: Khong thé c¢6 hinh vudng ki di¢u théa man yéu cau cua dé bai.
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10.11 Do ca ba déng 51, 49 va 5 hon déu c6 sb 1é cac hon d4 nén thao tac dau tién phai la: don hai dong
thanh mot.
Néu ban dau don hai déng 5 va 49 hon thanh mot, ta s€ c¢6 hai dong 51 va 54 hon déu c6 s6 hon 1a boi cua
3. Tur lac nay trd di, khi luan phién thyc hién céc thao tac, dé théy moi déng ludn 1a boi cua 3.
Tuong tu: Néu ban dau don hai déng 49 va 51 hon thanh mt rdi tiép tuc luan phién thuc hién cac thao tac
thi mdi dong ludn 1a bdi cua 5;
Néu ban dau don hai déng 5 va 51 hon thanh mot roi tiép tuc luan phién thuc hién cac thao tac thi mdi
dbng ludn 13 boi cua 7.

Vay ta khong thé thuc hién dugc yéu cau cia dé bai.

CHUONG II. HAM SO VA PO THI
CHUYEN PE 11. PAI LUQNG TI LE THUAN
A. KIEN THUC CAN NHO

1. Pinh nghia: Néu dai luong y lién hé véi dai luong x theo cong thie =5 (véi k 1a hing sb khac 0)
thi ta noi y ti 1€ thuan véi x theo hé s6 ti 16 k.
2.Chu y:
* Khi dai lugng y ti I¢ thuan véi dai lugng x thi x cling ti 1¢ thudn véi y va ta ndi hai dai luong do ty 1¢
thuan véi nhau.
1
* Néu y ti 1¢ thuan voi x theo hé s6 ti 18 k (khac 0) thi x ti 1& thudn voi y theo hé sb & .
* Néu z ti 18 thuan voi y theo hé s6 ti 18 k , y ty 1¢ thuan véi x theo hé s ti 18 k, thi z ty 1€ thuan véi x

theo hé sd ti 1é ki -k, .

3. Tinh chét: Néu hai dai luong ti 1€ thuan véi nhau thi:

* Ti s6 gitra hai gia tri twong ing ctia hai dai lugng luon khong doi:

—
[
-
—

* Ti sb giita hai gia tri bat ki cua dai luong nay bang ti s6 hai gia tri twong (mg cta dai luong kia:

S_hN N

K R S

B. Mt s6 vi du

Vi du 1: Dudi day 1a bang gia tri twong Gng cua thoi gian t (gid) va quang duong s (km) trong mot

chuyén dong:
Thoi gian t (gio) 0,8 1,2 1,5 2,5 4
Quaéng duong s (km) 20 30 37,5 62,5 100
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a) Hai dai lugng quang duong s (km) va thoi gian t (gio) c6 phai 1a hai dai luong ti 1€ thuin khong?
b) Tinh quang duong di tmg vai thoi gian 6 gio 30 phat?
¢) Néu quing dudng 1a 90 km thi thoi gian di 12 bao nhiéu ?
¥ Tim cdch gigi: Dua vao tinh chat dé két luan: ta nhan thay:
200 30 375 025 100

—= = 25
08 L2 L5 2,5 4

Nghia 14 ti s hai gi4 tri twong tng cta hai dai luong ludn khong ddi. Tir d6 tim ra cong thirc va tinh s véi

t =6 gio 30 phut = 6,5 gio va tinh t vdi s = 90 km.

Giai
200 300 375 025 100 -
] ¥ & b :
a) Ta co: ! 0,5 .2 1.5 Ly 4
o255 =25
Ta thay ti s0 hai gid tri twong Ung cua hai dai lugng luén khong doi ! nén dai lugng s ti

1€ thuan véi dai lugng t.

s=25.05=102.5km)

b) V6i t = 6,5 (gid) thi

s=90(F% — CIE = . .
oy vei * 7 IO i 1=90:25=3.0 40 = 3 giey 36 phit.

¥ Chii y: Pay chinh 13 bai toan thé hién quan hé giita ba dai luong quang duong (s), thoi gian (t) va van
toc (v) ctia mot dong tir ma quan hé 1a § =V Trong bai toan chuyén dong déu cing van tdc v this va t1a
hai dai lugng ti 1€ thuan (néu cung thoi gian t thi s va v cling 1a hai dai lugng ti I¢ thuén).

Vi du 2: Cac gia tri trong ung cua hai dai lugng x va y dugc cho trong 2 bang sau:

Béang II X -2 -3 -4 -6 1
y 6 9 12 18 -3

a) Trong bang nao thi hai dai lugng y va x ti I¢ thuan vdi nhau?

18;timybié't =13,

b) Trong trudng hop hai dai lugng ti 16 thuan, hay tim x biét -~ =~ ~
¥’ Tim cach gidi:

a) Ta tim tit ca ty sd giita hai gid tri twong tmg da cho cua y néu chung ludn khong ddi thi y ty 1¢ thuan
v6i x. Con néu xét hai ty s gitra hai cdp gia tri twong tng nio do6 cua hai dai lugng ma khéac nhau ta két
ludn ludn hai dai lugng khong ti I¢ thuén véi nhau.

= k¢ 18 tinh ra s can tim.

Giai

b) Ta tim hé ) ty 18 k, tim cong thire ¥
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2 3
12 ; nén y va x khong ti 1¢ thuan voi nhau.

3 C 1
S 1218 3,

1 nén y va x ti 1& thuan véi nhau. Suy ra K =3 va

a) Trong bang I ta c6

{1

b) Trong bang [l taco —= —3 —+ —0

y==-3x

y=— —8==3r= x=(-18):(-3)=
Vi Y 18thi 15 = (—18):(-3)=0

Ve x=15 g =R ==

Vidu 3: Cho biét x va y 1a hai dai lugng ti 1€ thuan véi nhau.
a) Biét hiéu hai gi4 tri ndo d6 cuia x 1a 2 va hiéu hai gié tri twong Ung cua y 1a 12. Héi hai dai luong y va x
lién hé voi nhau boi cong thirc nao?

b) Tir d6 dién s6 thich hop vao 6 tréng trong bang sau:

1
X -5 -2,5 —— 0
2
0 : 3 6 18
Y 2
v Tim cdch gidi:
, e = TR T
a) Bict hiéu hai gia tri cia x gia sur Y727 2 va hiéu hai gia tri tuong Ung cua y la Y- =12 ta nghi
k= v=kx

dén str dung tinh chat day ti s6 bang nhau dé tim h¢ so ti I¢
=k = = vk A A A aeX N a X
kv = =11k 18 tinh ra s6 cAn dién vio 6 trong.

Giai

b) Tir cong thic -

v =9

a) Goi hai gid trj cnax 1a ™ va *2 voi va hai gia tri tuong Gmg cua y 1a ' va 2. Theo tinh

' ' R ¥
ﬁ.:}—lz}—::'ll ! :]T_.:(‘I
chét cua hai dai lugng ti 1€ thuan va tinh chét day ti ) bing nhau ta co: N AT -
Vay cong thirc lién he la ¥ = 6%,
b) TI\I Céng '[hl:l'C _1' = I:".".- — .1' . I:".
Két qua cac s dién vao bang nhu sau:
1 1 |
X -5 -2,5 —-— 0 — — 1 3
2 12 2
|
y -30 -15 -3 0 5 3 6 18

Vi du 4: 15 lit diu hoa c6 khdi lwong 12kg. Hoi 1 thung 55 lit dau hoa co khdi lugng bao nhiéu kg?
(khong ké khéi lugng vo thing)
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* Tim cdch gidi: Pai lugng dung tich dau hoa (x) ti 18 thuan v&i khéi lugng dau hoa (y). Pai lugng x ¢6

hai gid tri © =12 (lit)y; 2 =77 (lit). Pai lugng y c6 hai gi4 trj twong tmg 13 *1 = 12 (kg) va *21a gia tri

1.] _1".'\

A L A, X Xy 2R s A- A AL
can tim. Dya vao tinh chat ! 2 dé tinh khoi luong dau can tim.

Giai
Goi khéi luong diu can tim 1a 2> kg; (12>9) b knéi luong diu héa ti 1¢ thuan véi dung tich cia né
nén ta co:
¥ ' ¥
;—: = ; =), = 55;—__. = _]'_]'[Jil,f-?}

Vay thing 55 lit ddu hoa c6 khéi lugng 44 kg.

Vi du 5: Cho y ti 16 thuan véi x. Biét hiéu hai 1p phuong cta hai gia tri »1 va *2 12 1216 va hiéu hai lap
phuong cua hai gia tri tuong ing Yva Y213 19.

a) Hiy viét cong thire lién hé giita y va x.

b) Tinh *> ¥4 pige % =2 va B =7

v Tim cdch gidgi: Ta biét néu i thi "™ . Hiéu hai 1ap phuong cua hai gia tri 21 va 2>
.:'_.:'_ - __-.__.1=
a T 1210 va hiéu hai 1ap phuong cua hai gi4 tri twong ing I PR 19' Str dung tinh

chat cua day ty sO bang nhau ta cé cach giai sau:

Giai

a) Theo dau bai vi y ti 1& thuin véi x nén X . Theo tinh chat diy ti sb bang nhau ta co:

= k=4 Do d6 ta c6 cong thie ¥ = 4%

=2

cv6i T 7

gy e =42=8 v, =4.(-3)=-12

b) Véi

vl =8 4 (-12) =512-1728=-1216

Do do Vit

Vi du 6: Mot 6 t6 chay tir A ltic 5 gio sang dén B lic 9 gio. Mot xe may chay tir B ciing vao luc 5 gid

sang va dén A luc 13 gio. Hoi hai xe gap nhau lic may gio?

¥ Tim cdch gidgi: Ta c6 thoi gian 6 t6 di hét quing duong AB 13 9 gid - 5 gio = 4 gid thi 1 gio xe 6 to di
|

duoc 4 quing dudng AB. Xe may di quing duong BA hét 13 gio - 5 gio = 8 gio thi 1 gio xe may di dugc
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1

8 quiang duong AB. Trong cing mdt thoi gian thi quing duong va van toc 1 hai dai luong ti 18 thuan.

Nén néu goi t 1a thoi gian hai xe gip nhau; 5 la quéing dudng 6 t6 di tir A dén chd gip xe may; 1 1a van

toc 6 t0; *2 1a quing duong xe may di tir B dén chd gap 6 t6; Y2 1a van tdc xe may. Ta co (. va
51752 chinh 1a quang duong AB. Tt do c6 cach giai sau:
Giai
. ~ N N . , (: 1) v e A LA 301 A ~ N N N \
Coi quang duong AB la don vi quy udc . Thoi gian 6 t6 di hét quang duong AB 1a 9 — 5 =4 (gio) thi

Vi =

N

van toc xe 6 t6 1a (quang dudng AB/gio). Xe may di quing dudong BA hét 13 — 5 = 8 (gio) thi van

oo | —

v, =

tbc xe may 1a (quiang dudong AB/gio). Goi t 14 thoi gian hai xe phai di dé gip nhau; S a quang

duong 6 t6 di tir A dén chd gip xe may; 2 1a quing duong xe may di tir B dén chd gip 6 o ta co

3

L | b

408 (gid) = 2 gids 40 pht.

Vay hai xe gap nhau lac 7 gio 40 phut.

¥ Chii y: Ta c6 cach giai khac: Néu goi d6 dai quing dudng AB 14 a (km) thi van tdc ciia van toc xe 6 t6
o a L a

a4 (km/gio); van the xe may 1 © 8 (km/gio). Goi t 13 thoi gian hai xe phai i dé gap nhau;

1a quang duong 6 to di tir A dén chd gip xe may; %2 1a quing dudng xe may di tir B dén chd gip 6 10, ta

S +58 =d

s 85 s ts, 1 i

-

3

Lad | of
tad | L

a
Ta co: 4 8 8 (gid) = 2 git 40 phut.
Vi du 7: Cho ABC ¢4 56 do cac goc A’B’H lan luot ti 18 voi 2,35 Tinh sé do cac goc cua ABC,

v Tim cach gigi: Ta c6: A+ 8+ C=150" y3 do s do cac goc A.B.€ lan luot ti 16 voi 27 nghia la

. Str dung tinh chat diy ti s6 bang nhau ta c¢6 cach giai sau:

Giai
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" 1800
T

= ]H‘:'

B
3

b | i
P | e
Lea | U

[

L] | "-\;
LA

Ta co:

. L I _ LR, =P s I = WO Il
Suy ra A=2158=3n" F=3 18" =534 =3 15"=90

¥' Chii y: Bai toan trén thudc dang chia mot sb thanh nhitng phan ti 1é thuén véi cac sb cho trude.

tats,

Phuong phap chung dé giai cac bai toan dang d6 1a: Gia sir phai chia mot s6 t thanh n phan el g 1é

A o A il 0y gt 7 e = . = \
thuan voi cac so 172 v (khac 0) voi "= 1 I ta 1am nhu sau:

ar ot =kact, =ka, ot =ka
T doco ! Uitz “2 @,

Vi du 8: Bon 16p 7A, 7B, 7C, 7D tham gia lao dong trong cdy. SO cay mdi 16p trong ti 1& 1an luot véi 5;
4; 3; 2. Biét rang 5 1an s6 cay cua 10p 7A trdng cong voi 4 1an sb cdy 16p 7B trong nhiéu hon ba lan tong
s6 cay cua 7C va 7D trong 1a 520 cay. Tim sb cdy mdi 16p da trong.

X, v, 2.1

Y Tim cdch gidgi: Néu sb cay cac 16p 7A, 7B, 7C, 7D trong lan luot la ta co

Sr+4y—=3(z+¢t)= 520

x oy ozt x4z 3y M
Miatkhac & 4 3 2 25 16 9 0
Str dung tinh chét ddy ti s6 bing nhau ta tim duoc hé 6 ti 1&. Tir d6 tim duge ¥V 57
Giai
L \ \ — v, v,z te N
Goi s0 cay cac lop 7A, 7B, 7C, 7D trong lan luot la: X, v, Lt ( i " thi
x vy _ Izt 5 4z 3_1'_3’_},1_
504 3 2 025 1609 o

Theo tinh chét ddy ty sb bang nhau, ta co:

5 4 3 2 25 1o 9 i 25+410-(9+0) 20
Suyra ¥ = Sh=100;v =4k =80z =3k =00 = 2k =40,

Viy sb cy cac 16p 7A, 7B, 7C, 7D trong 1an luot 1a: 100 cay; 80 ciy; 60 cdy; 40 cay.

Vidu9:

a) Mot s6 A duogc chia 1am 4 phan a, b, ¢, d biétranga vab ti 16 v6i 5va 6; b vac ti 16 véi 8 va 9; c va d ti
lévoi3dva2vachondla27. Tim A?

b) Mot s6 B duogc chia 1am niam phan NIVSEEU gy rang s 2 : 3 | 4 | ? 0 va 43

Tim B?

¥’ Tim cach gidi:
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b .
6 L]

a_
5

o~

5
a)avabtilé voi5va6nghiala 6 hay
b 8 b

8

o a

bvactilé voi 8 va9nghiala ¢ 9 hay

, , P . 0:8)=24 . 2.
Dé co6 thé 1ap dugc thanh day ti sO bang nhau, ta nhan thay BCNN (6:8) do d6 ta bién doi
[.'__‘_?_ll:]_‘> ["_"l].
hoo 24 20 24

h 8§ B 24 h C i h o

2724 27

Tuong tuy ¢ 9 -/ tirdo suyra 0 24 27

Tiép tuc vdi ¢ va d ta lap dugc diy ti s6 bang nhau.

15 _ -
- _ L=]-.:' — = 3y + 4z =540 ) o
= 3040545545530 vy 4 3 . Ta ap dung tinh chat day ti s6 bang nhau.
Giai
a5 20 i h
) —=—=ﬁ—:‘>ﬂl—=ﬂr_ [}
a) Theo baira,taco: # 0 24 20 24
c 9 27 24 27
A S .
L—=_—=;—_-‘>L_=i [1}
vad 2 18 27 I8
il _.": o d e—d _17_1

Y] ) ¢ d d+h+c+d A -

Dods 20 24 27 18 20424427418 &9

X 135z
—= = 3v+ 4z =540
b)*1 3
203 4 5 30 40 45 45 50
Voot =—l—i—i—i— = ... .7
TacoH 23 4 5 a0 a0 a0 a0 al al

v 4z 3vv4z 0 340

90 180 904180 270

%
= x=00;y=50;z=90:¢=901u =100
Vay B=00+80+90+ 90+ 100 =420,
C. BAI TAP VAN DUNG

11.1. Duéi day 1a bang gia tri tuong tng cta thé tich V (Cm )Vé'i khéi luong m (g) cua st:
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Thé tich V (en”) 2 2.4 4 5 6

Khéi luong m (g) 15,7 18,84 314 39,25 47,1

a) Chimg t6 hai dai luong khdi luong m (g) va thé tich V () 13 pa dai lugng ti 1& thuan. Viét cong
thure?

b) Tinh khdi lwong ctia 3¢’ sht.

¢) Mot khéi lugng 125,6 g sit c6 thé tich bao nhiéu?

11.2. Cung ning suét lao dong thi sé luong san pham K (chiéc 40) va thoi gian t (ngay) ciia mot xuong

may la hai dai lugng ti 1¢ thuan. Hay dién vao 6 tréng cac s6 thich hop trong bang sau:

Thoi gian t (ngay) 4 5 15

S6 lugng K (chiéc 40) 360 720 1440

11.3. Cac gia tri tuong ung cua hai dai luong x va y duoc cho trong 2 bang sau:

X -3 -2 2 4 5
Bang [

y -6 -1 2,5 8 10

X -3 -2 2 4 5
Bang 11

y -1,5 -1 1 2 2,5

a) Trong bang nao thi hai dai lugng y va x ti 1¢ thuan véi nhau?

60 =0,8

b) Trong trudng hop c6 twong quan ti 1¢ thuan, hay tim x biét ¥ = °; tim y biét *
11.4. Cho biét x va y l1a hai dai luong ti 1€ thuan voi nhau.

a) Biét tong hai gia tri nao d6 cua x 1a 673 va tong hai gia tri tuong mg cta y 1a 2019. Hoi hai dai lugng x
va y lién h€ voi nhau boi cong thirc nao?

b) Tir d6 dién s thich hop vao 6 tréng trong bang sau (véi @ 7 0):

3 a
X -3 — 2 —
4 -3

o | W

11.5. Cho x ti 18 thuan véi y theo hé s6 %1 y t3 16 thuan véi z theo hé s *2; z ti 16 thudn véi t theo hé sb

ky . Chung minh x ti 1€ thuan véi t. Tim hé s6 ti & cua t véi x.

11.6. Mot doan day dong dai 2,5 m c6 khdi lwong 8,4 kg. Héi 80 m day dong nhu thé ning bao nhiéu kg?

11.7. M6t thira rudng hinh chit nhat c¢6 2 canh ti 18 voi 5 va 8. Biét chiéu dai hon chiéu rong 1 18m.
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a) Tim dién tich cta thira rudng hinh chir nhat do.
b) Nguoi ta trong laa trén thira rudng do, biét rang cir 25m” thy hoach dugc 20kg thoc. Hoi thira rudng
thu hoach dugc bao nhiéu kg thoc?
11.8. Cho x va y 1a hai dai lwong ti 18 thuan; ™ va *2 1a hai gia tri khac nhau ctia x va *' va »2 1a cac gia

tri tuong Ung cua y.

-2 5
Cox s n =T Ty
a) Tim ™! biet ™2~ 7 2 va ;
v,o= -l =020 = 48

b) Tinh *2 va Y2biét 1=~ "

11.9°. Cho V7 i 18 thuan véi > %> Tinh gia tri bidu thuc:
. . T U o S e

A=200158(x—y){r- :}—}ﬂél..‘vl HT | .

30h 40c—24q: 30H—40¢ 2008 2019 2020 Biét @ +h+c=2010

11.10°. Cho -2~ ti 16 thudn voi

Tim a,b,c'

11.11. Cho y ti 1& thuan véi x. Biét hiéu hai binh phuong cua hai gia tri ' va 2 1a 128 va hiéu hai binh

phuong cua hai gia tri trong ting Yva 2 1as.

a) Hay viét cong thire lién hé gitta y va x;

b) Tinh *> ~ V% bidt % =3 vz % =8,

11.12". Hai 6 t6 cung khai hanh mét liic tir M va N cach nhau 55 km va dén P cing mot lac (ba dia diém

M, N, P nam trén mot duong thang). Van tdc cta 6 t6 di tir M 14 50km/h, van tdc 6 t6 di tir N 1a 60km/h.

Tinh quang duong ma hai 6 t6 da di.

11.13". Cung lac 7 gio séng mot 6 t6 chay tir A va dén B luc 8 gio 30 phat, mot xe dap dién chay tir B dén

A lac 10 gio. Mot xe dap khai hanh tir A Ic 6 gio va dén B Iuc 12 gio. Hoi:

a) Xe 6 t0 va xe dap dién gip nhau lic may gio?

b) Xe 6 t6 gip xe dap luc miy gio?

11.14. Luc 6 gio sang trén quang duong AB dai 93km, nguoi di xe may thir nhét di tir A dén B ¢6 van toc
3

bang 4 van toc nguoi di xe may thir hai di tir B dén A. Dén luc gip nhau thoi gian ngudi di xe may thi

5

nhat bang 4 thoi gian nguoi di xe may thir hai.

Tinh quang duong mdi ngudi da di tir luc khoi hanh dén lac gip nhau.

11.15. Mot ca nd khi nudce yén lang c6 van toc 1a 30km/h. Véi cing thoi gian ca nd xudi dong 99km thi

ca nd nguoc dong duoc bao nhiéu km biét mot cum beo troi trén dong s6 ng 9km trong 3 gid.
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11.16. Mot 6 t6 khach va mot 6 to tai cung khoi hanh luc 8 gio sang tir hai dau quing duong AB dai
100km. O t6 khach di tir A dén B véi van téc 750m/phut. O t6 tai di tir B dén A sau 2 gio di dugc 70km.
Goi M 1a trung diém ctia AB.
a) Hoi dén méy gio thi 6 t6 tai cach M mot khoang gép ba khoang cach tir 6 t6 khach dén M?
b) Néu di tiép v6i van toc Ay thi sau may gio nita thi 6 to khach dén B?
11.17. Ba t6 san xuat ctia mot xi nghiép cung san xuat mot loai san phdm véi ning suat lao dong ctia mi
cong nhan déu nhu sau. T6 mot co 12 ngudi trong 9 ngdy san xuit duoc 540 san pham. T6 hai c6 18
nguoi trong 8 ngay; t6 ba ¢6 10 nguoi lam trong 4 ngay. Hoi to hai va ba mdi t6 san xuat duoc bao nhiéu

san pham?

w'| (B8]

-Dx'|.m
| e

b | —

11.18. Mot s6 duong A duge chia 1am bon phan déu duong ti 18 véi va tong cac binh phuong
ctia bon phan 4y 12 23716. Tim s6 A.

11.19". Bon tai dudng c6 tong cong 375 kg. Lan tht nhat nguoi ta 1y di 1kg ¢ ti thi nhat; 2kg & tai thir

|
hai; 3kg & tai thir ba; 4kg & tai tht tu. Lan tha hai nguoi ta lay tiép di 5 6 kg duong con lai cua ti thi
1 1 1

nhat, 4 s6 kg duong con lai cua tai thi hai; 3 s6 kg duong con lai cua tai th ba, 2 s6 kg dudng con lai
clia tai thr tu thi s6 kg duong con lai sau lan 1ay thir hai ctia bon tii bang nhau.Tim sé kg duong mdi thi
lac dau.

, \ ¥ %} )
11.20. Cho ba s6 7 ti 18 thuan 1n luot voi ~00%:2010: 2011

a) Ching minh rang (r=z) =8lr=p)(r=2);

oy £

b) Cho biét 20 4 2012 Tjpp 51»2
HUONG DAN GIAI - PAP SO

w157 184 314 3925 470 . =
i = = = = = .-'.h:&l[f: Do)

11.1.a) Tanhan thdy: ' 2 2.4 4 5 5
nghia 1a ti s hai gia tri tuong Ung ctia hai dai lugng luén khong doi nén hai dai lugng ti 1¢ thuan véi

w2, m=T.851
nhau. Tur d6 " 7831

m=7,853=2355¢g}

22 g
b) Vi 3em) g

m=125.n |::_‘L’ :| thi m=1250:7.85= ]I:'I|[L-JL|; '

c) Voi
7%
11.2. Ta c6 4 (chiéc ao/ngay) = K =kt va t=K:k Taszco
Thoi gian t (ngay) 2 4 5 8 15
S6 lugng K (chiée 40) 360 720 900 1440 2700
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11.3.
-6 2.5
- )
a) Trong bang I hai gia tri twong mg ctia hai dai luong1a =3 2 ta két luan ludn hai dai lugng khong
ti 1€ thuan voi nhau.

Trong bang II tat ca ty s6 giita hai gia tri twong tmg di cho cta y va x luén khong do6i

S A1 2 25 4

3 272 4 57 tentachyty 16 thuan véix.
b) Trong bang II ta suy ra k=053 v=05x
Vi V=00 g —00=0.5r= x=(-00):0.5=-120.

Vé’l X = 0.8 thi y= [-]:.‘I[-]S = V= ﬂ—]'

11.4.

AR I oot =—073 2 C , , v =019
a) Biét tong hai gi4 tri cua x gia s~ C 073 Ja tong hai gi4 tri tuong Gmg cuay la -1 "> 1

Theo tinh chét cua hai dai lugng ti 18 thuan va tinh chat day ti s6 bang nhau ta c6:

. c v, 2019
L’=;=;='1I '1'= 1 =
Ly Ly LA o 9 —073

Véy cong thuc lién he 1a ¥ =~

r=—3x r=1:(-3
b) Tir cong thire » = -+ = = 2:(73)

Két qua dién so:

1 3
) B 2 5 7 1 2 b 4
2 4 -
9
y 9 6 - 7 3 P 3 .
2 4
115. Taco F=hyy=hzoz=kr=x=kkk
Nghta 14 x ti 18 thudn véi t theo hé s FK2%5.
1
k ke, I,

3

Do d6 t ti 1& thuén véi x theo hé s ™

11.6. Goi khéi lugng day dong can tim 1a 2. Do khéi luong day ddng ti 16 thuan véi chidu dai ciia nd nén

ta co:

a4 25 . -

84 _ —— =y, =(8,4:80):2,5=208.8
Yo 50 -

Vay 80m day dong ning 268,8 kg.
11.7.
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2) Goi chidu dai hinh chit nhat 1a x (m), chidu rong Ia y (m) Y20) i =y =18 Ty e
N e L S TN P |
S 5 8-5 3 '

4815 =720(m"
Dién tich thura rudng la |{m }

b) S6 thoc thu hoach va sb m’ rudng 13 hai dai luong ty 1& thuan. Do d6 néu goi s6 thoc thu hoach 14 x kg

(x>0) '

= = x=720.20:25=576(ke)
Taco: 720 x
11.8.
,1
_*5

Wov e 37

Y Y Y :
a) K

1 o= —

- = II_ = ~ - = _[:Ilh
by B N N A

Vé‘ly X, = [_[:]-'-\"}[—I:'I_j} — 4 94

o= (-005).3.8 =304

x 1 Z
—_— —= T:’t'.
11.9°. Do Y7 ti 1é thuan v&i 3:4;5 néntadgt 3 4 2
= =3k =4z =5k 6
'TI:]]‘\[::'; 4A}|:_1A_WA}—WD—]-H|#|
i A
= 2018(=k )(—K)—304.5 I ,:_|

= 201847 — 504,545 = 2018k% — 2018k =0

11.10". 24a-300 40c—2440: 306 —-40c ti 18 thuan véi 2005 2019:2020 nén:
2Ma—30h6  40c—2da  30h—40c  24a- 300+ 40c— Ma + 306 —40c 0
2018 2019 2020 2008+ 2019+ 2020

b
T4
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g =840 h =072 =304

Vay
11.11.
1 (1 e .
_i:k f| = T:A- 2 2 ]q 3 2 2 Q
a) Ta biét néu thi 7/ CTacd: 1 12 T1=9 g3 YT =9 Theo dau bai viytilé
Vo)
— ===k

thudn v6ixnén "1 2
Theo tinh chat dy ti s6 bang nhau ta co:

- ' 125 ; 2
L":L:%:'Ix . :—:]I:‘I:[.:—']-}

XX b

= k=4 hogc k=4 Do d6 ta c6 cong thue ¥ = —4x hogc ¥ = 4%

_ T B R K
by Vi B =3 gy ==L
Dods Vi = (£12) —(F32) =144 -1024 = —880,
11.12°. Goi quang duong di dugc cua hai xe 1a Sw ya Sv,

C6 hai truong hop xay ra:

1) Dia diém P nam giita M va N.

Do thoi gian di ctia hai xe bang nhau nén quing dudng di va van téc cia hai xe 13 ti 1& thuan. Ta co:
S, S§. S,+5, 35

— = =0.5

S0 60 s0060 110

Vay 5, =0.550=25(km):5, =0500= 3[‘][:}'{.!1‘1}.

2) Pia diém P khong nam gitra M va N.

* Trudong hop N nam giira M va P khong xdy ra vi néu nhu vay ngudi di tir N s& dén trude nguoi di tir M.
* Truong hop M nam giita N va P. Tuong tu 1) ta co:

S, S, S,-5, 33

S0 o0 o0-5300 ]

L

=5550=275(km): S, =5.500=330{4
Do d6 5, =1 () S, & [_Am}.

11.13".

a) Goi quang duong AB dai a km (G g 0).

3 3 la
Thoi gian 6 to di hét quang duong AB 1 gio 30 phit = 2 gior thi van the xe 6 6 1a 2 3
(km/gio).
L a
Xe dap dién di quang dudng BA hét 3 gio thi van toc xe dap dién la: no 3 (km/gi0).
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Goi ! 1a thoi gian hai xe 0 t0 va xe dap dién gap nhau; i la quing dudng 6 t6 di tir A dén chd gip xe dap

n N . PPN £ X o aoa ltisis, =0 , S+, =
dién; *21a quang duong xe dap dién di tir B dén cho gap 6 t6 (1125115, ) tach: N1 TR

Trong cung modt thoi gian thi quing dudng va van toc 13 hai dai lwong ti 18 thuan. Do do:

5 ¥ L o i _

o o i

Vay hai xe gap nhau luc 8 gio.

b) Goi 2 1a thdi gian xe 6 t6 khoi hanh tir A dén lic gip xe dap; > 1a quang dudng 6 t6 di tir A dén chd

v

E

gdp xe dap, van tdc cua 6 to L 54 1a quang duong xe dap di tr A lac 7 gio dén chd gdp 0 to

{F::S;:.\‘_I?}U}'

a a
. Vi =— -
Van toc xe dap la 6 km/gio. Lic 7 gio xe dap cach xe 6 to quing dudong 1a 6 km. Trong cung mot
thoi gian thi quing dudng va van toc 13 hai dai luong ti 16 thudn.
i

s, 5, s-s, o a1

v,ooow w—w 24 d 3a 3
Do d6 ioo (gi®) = 20 phat.
O 6 va xe dap gip nhau ltic 7 gio 20 phut.

v Chu y: Bai toan c6 thé gidi theo cach coi doan duong AB 14 don vi quy uéc (: 1)

g5 E I I
f === — = =
I 1I 1 'I.'I 1_ 2 ]
Thi 3 (gio) va
I
f. = {; = — = e = I:‘I = l
BT 1 =1 | 3

0 (gid), Ban doc tu gidi.

11.14. Goi "2 1a van tdc; Lol thoi gian di; RERERP quing duong di dugc cua xe may thi nhat va xe

may thir hai tir lac khoi hanh dén lac gap nhau.
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11.15. Van tbc troi ciia béo chinh 1a van tde dong nude bang 23 = 3 (km/gid). Goi x km 1a quing duong

ca nd ngugc dong (‘ >0) . Van tdc ca nd khi xudi dong 1a 30 + 3 = 33 (km/h); Van tdc ca nd khi nguoc
dong 1a 30 — 3 = 27 (km/h). Cung mot thoi gian thi quang duong va van tdc 1a hai dai luong ti 1€ thuan.

33 qo gg 7

j— —

Dodotaco 27 B
11.16. Nira quang duong AB dai 50km; Van toc 6 t6 khach 750m/phit = 45km/gid. Van tbc 6 t6 tai 1a
70 : 2 = 35 (km/gio).

= N]l::ﬁ'”.l }

- -+ +r - :B
i M

thoi gian thi quing duodng ti 18 thuan véi van toe do do:

A0 —a B 5(]—3:.'_ 1530 - 3 B 150 =30 — 504 3g

= = = =]

Ta cé: 45 35 135 135-35

Vay thoi diém ma 6 t6 tai cach M mot khoang gap ba khoang cach tir 6 t6 khach dén M 1a 8 gio + 1 gio =

9 gid (sang).
: 2
o (100—-45.1):45=1=
b) Thoi gian 6 to khach di tiép dén B la: Y (gio)
11.17. Goi x 1a s6 san pham t6 hai lam; y 14 s6 san pham t6 ba lam ('\-: e ] T6 mot ¢6 12 ngudi lam 9

ngay duoc 12.9 = 108 ngay cong. To hai c6 18 nguoi lam 8 ngay dugc 18.8 = 144 ngay cong. To ba co 10
nguoi 1lam 4 ngdy duoc 10.4 = 40 ngay cong. Cung ning suit lao dong thi sb san pham lam duoc ty 18
thudn véi s6 ngay cong.

105 540 540.144

—_—= = x= =720

Do do: 144 105 (san pham).
WS _ 40 34”%” =200
400 108 (san pham).

11.18. Goi bén phan cta A 1a 277+ (i == 0)

I

234 -
o viyioii=—i=1=1==30:40:45:45.
thi =0T 2345
vy oz
vay 30 40 45 48
X v z* t XA A 27316

o

000 1600 2025

= = = :4: [:1 :
2304 9004 [a00+ 20254+ 2304 6829 '

= v=00;y=80z=90:1 =90 va A=00+50+90+ 96 =320
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4 4 A A v+ v+ 2o+ 3 "..'l.'. N
11.19°. Goi s kg dudng bén thi lic dAu 1an Twot fa:* t+ Ay, st=0)

Xy vzt

Sau khi liy di lan thtr nhat thi s6 kg duong mdi thi con lai lan luot 1a va tong s6 kg dudng con lai

31751+ 2+ 3+ 4= 385 Fe
ciadtaily 20 (1+2+3+4)=305kg)

Sau khi 1dy di lan thtr hai thi s6 kg duong mdi tai con lai lan luot 1a:
Ta co:

4o 3y 2z ¢ 12x 12y 12z 12¢ 12{x4 pizet) 12365
504 3 2 15 1o 18 24 73 R

Tip =80:z=90:¢ =120,

S6 kg duong mdi tai luc dau la:

| Tai thirnhde © 1= 700k

v L — I.ﬂl ( -7
| Tai thir hai: 20+ 2= 82(ke)

. 90+ 3= 93(
TG thi ba: (0 3= 93ke)

My d = 172 fer
T Tai thir 12014 = 124(k2)

11.20.

x v Iz x—Z x-y y-:
a)Taco: 2009 2010 2011 -2 —I iy

Véi ba ti s6 bang nhau, 14p phuong ti sé thir nhét s& bang binh phuong ti s6 thtr hai nhan véi ty sb thi ba

nén:
(x=z% (x—y Y if_l'—: - (x—z) B (x=2) (r-2)
sy Al el B e Aadray -1
e (x—z) =8(r—1) (y-2).
: : z 2o+ 13y z 532z .
L _] - < 2+ 13y= (1)
py 20 4 2012 32 2012 2012
vy oz 2y 13y 2xal3y : )
2009 2010 20011 22009  13.20010  2.2009 +13.20010 2011 '
g -
= 012022000 T13.2010) ~ 3011 =~
Ta(yva) -012(22009+13.2010) 2

Tasuyra ' =)=+ = 0.

Chuong II. HAM SO VA PO THI
Chuyén dé 12. PAI LUQNG Ti LE NGHICH
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A. Kién thire cin nhé
a

y== _ .
X hay Y= ¢ (véi ala hing

1. Pinh nghia: Néu dai luong y lién hé vdi dai lugng x theo cong thirc
s6 khac 0) thi ta n6i y ti 1€ nghich véi x theo h¢ s6 ti 1é a.
2. Tinh chat: Néu hai dai luong ti 1€ nghich v6i nhau thi:
* Tich cia mot gia tri bat ki cta dai luong ndy véi gia tri twong tng cua dai lwong kia ludn 12 mot hing

LNV =0, =), ==

* Ti s6 gitra hai gid tri bat ki cua dai luong nay bang nghich dao cia ti s6 hai gia tri twong tng cua dai

AT R TR 3
y,ox

luong kia: M

3.Chuy:

* Khi dai lugng y ti 1€ nghich véi dai luwong x thi x cling ti I¢ nghich vi y va ta noi hai dai luong do ty 1¢
nghich véi nhau.

* Néu y ti 1€ nghich v&i x theo ti 1€ a thi x cling ti I¢ nghich véi y theo ti 1€ a.

|

* Néu y ti 1& nghich voi x thi y ti 16 thudn voi X .

* Néu z ti 18 nghich véi y theo ti 1€ % va y ti I¢ nghich véi x theo ti 1€ % thiz ti 1€ thuan voi x theo ti 1€

B. Mt s6 vi du

Vi du 1: Céac gia tri trong ung cua x va y duogc cho trong hai bang:

Bang I X 3 4.5 5 0,75 22,5 7.5
y -15 10 9 -60 2.5 -8
Bang Il X 3 0,5 -6 0,95 0,35 -=
y 15 2.5 30 4775 7.5 1975

a) Xac dinh xem hai dai lugng y va x trong bang nao ti I¢ thuan? ti 1¢ nghich? Tim cac hé s6 ti 1 (biét cac
gia tri tuong rng con lai cung cé quan hé ti 1€ nhu céac gia tri da cho trong bang).

b) Pién tiép cac gia tri vao 6 trong.

v Tim cach gidi:

v =hx

- Ta tim quan hé tat ca cac gia tri twong ng da cho cta y va x. Néu c6 thi y va x ti 18 thuan. Néu

c6 Y =9 thiy ti 1& nghich voi x.

- Dua vao cac moi tuong quan dién ti€p cac so vao 6 trong.
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Giai

Tai bang I Ta c6 (=15 =45 10=5{-9)=-0,75.00 = ——'15.

Nén y i 16 nghich véi x. Hé sb ti 1¢ -45. Cong thie ¥V = 4
Bang I X 3 -4,5 5 0,75 18 22,5 1,5 5,625
y -15 10 -9 -60 2,5 2 6 -8
15 -2.5 -30 475
—= - =" =35
Tal béﬂg 1I: 3 -5 -0 0.us
Nén y ti 1¢ thuan voi x. He sb ti 1¢ 5. Cong thire ¥ =%
1 2
Bang I X 3 -0,5 -6 0,95 1,5 0,35 = 395
y 15 2,5 -30 4,75 7,5 1,75 2 1975

Vi du 2: Cho hai dai luong ti 18 nghich x vay; ™ va ™ 12 hai gi4 tri cua x va 1 va Y212 hai gié trj tuong
ung cuay.

=35y, =25 8 -5y =30

Biét va
Tinh *1**2 va h¢ s6 ti 1é a cua hai dai luong ti 16 nghich nay.

v’ Tim cach giai: Ta st dung tinh chit cua dai luong ti 1€ nghich: Ti $6 gitra hai gia tri bat ki cua dai

luong nay bang nghich dao cua ti sd hai gia tri twong tng cta dai luong kia Vi, @é xuét hién

X Yoo

=l ==

-5 A iR X ! X X . , £o qme ar A 13 NP \
8x, =5, ta bién dbi = SN v ap dung tinh chat day ti s60 bang nhau. Tt d6 tim Nvah

va hé so0 ti 1€ a.
Giai

Theo tinh chét cua dai lugng ti 1€ nghich, va 4p dung tinh chét day ti ) béng nhau ta co:

X (R Sy, 3y, 8y, -5y, 835-525 155 0.5
_—— N — = —= = . — . = =0 §
X L X o H.".': :?.".'I H.".': - :?.".'I 31 31
Dodg ©i =2 10.5=2,5:0,5=5

A K e 1a C g a=x., =535=1775
H¢ s0 ti I¢ cua hai dai lugng la: s

¥ Chii y: Ta c6 thé dung dinh nghia cua dai luong ti 1& nghich dé giai:
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Tie =4
it it _ ) Ra  ba 85 I
_-l,'|=—:_-'.-._=—:‘> h_-ll-:_:}_-.l'lz_—_z[ll — — |=u : |
Taco : 3 Y- h T S
.’,-.r_ R
[ 25 —12.5
15 o5 o '\] 1] = ['Ii P |
V= A0V, =20 s, —=hy, =23 . , 5715
Thay - . va " ' vao ta co:
15,5 31875 .
M=d.——=ua= —— =17.%
] 3
Hay By 13,2
17,5 7.5 _
=4 = — =X, = — =7
15 - 25

Vi du 3: Nim may cay cung loai, mdi may lam 8 gi& mot ngay thi trong 12 ngdy cay xong mot canh
dong.

a) Néu c6 10 may cay cung loai trén, mdi may lam 8 gid mot ngay thi trong miy ngay cay xong canh
dong trén.

b) Can bao nhiéu may cay, mdi may lam 6 gid mdi ngay dé 5 ngay cay xong canh dong 4y ?

v’ Tim cach gidi:

a) Cing mot cong viée va sb gid 1am viéec mdi ngdy cia mdi may, sé may cay va sb ngay 1a hai dai luong
ti 16 nghich; hodc cing mot cong viée tong s6 gid lam 1 ngdy va sb ngay hoan thanh cong viée 13 hai dai
luong ti 1€ nghich.

b) Cung mot khéi luong cong viée (cay xong canh dong) sé may cdy va s gio lam 1a hai dai lugng ti 16
nghich. Ta can tim s6 gio lam ctia s6 mdy cay trong mdi trudng hop.

Giai

Y R YT . z=0) . Ny A Y O N T Y N T T
a) Goi sO ngay can tim la z ngay ( ) Cung mdt cong viéc va so gio lam viéc mdt ngay ciia moi may,

s may cay va s ngay 1a hai dai luong ti 1& nghich.
= = -=512:10=06

- (ngay).
* C6 thé 1y luan cach khac :

| LN

—
-]

Ta co: |

Mot ngay 5 may cay véi tong s6 gio 1a 5.8 = 40 (gio)

Mot ngay 10 may cay véi tong sd gio 1a 10.8 = 80 (gid)

Cung mot cong viée tong sd gio 1am 1 ngdy va s ngay hoan thanh cong viéc 14 hai dai luong ti 18 nghich.
N L -_4012:80=0

Do do =0 12 (ngay).

b) Goi s6 may cay can tim 1a t (cai).

S6 gid nam méy cay xong canh dong 1a 8.12 = 96 (gio).

S6 gio x may cay xong canh dong 14 6.5 = 30 (gio).
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Trén cing mdt canh dong s6 may cdy va so gio lam 1a hai dai luong ti 1& nghich. Do d6 ta c6 :
O

— — x=905:30=10.
30

X
5
Viy s6 may cdy can tim 1a 16 cai.

Vi du 4: Ba canh @.b,¢ hq AABC (o 4a+0h=5¢=220cm By duong cao tuong ung la hyihyih, ti 1€
A r: 3; 4; 5 4 : 3 cr

thudn voi . Tinh chu vi cta tam giac.

¥ Tim cdch giai: Cung dién tich 1 tam gidc thi do dai canh va duong cao twong tng ti 1€ nghich v6i nhau.

Ap dung tinh chét ti 1& nghich va tinh chat day ti s bang nhau dé tim d6 dai cac canh cta tam giac.

Giai
s S=gh =bhh =
Goi dién tich cua A4BC 13 S. Ta biét rang 25 =ah, =bh, = ch nén trong mot tam gidc canh va duong
cao tuong Ung ti 1€ nghich v4i nhau.
U I R DR
oo th =345 @bre=gigie=20005000

Biét nén

_‘_h’.'

Tocla 20 15 12 S0 90 60 S0:90-60 110

Ja + 0h—5¢ 220

— -7

i _."J _L'_4[.’_(‘I."J_

M LIS I LY =_0A( -
Vay chu vi tam giac la 20241524 12.2 3'—1[_un}'

Vi du 5: Mot 6 t6 du dinh chay tor A dén B trong moQt thoi gian nhét dinh. Néu xe chay véi van tdc
40km/h thi dén B mudn hon so vé6i dy dinh 13 30 phut. Néu xe chay voi van tdc 60km/h thi dén B som
hon so v6i du dinh 1a 45 phut. Tinh thoi gian du dinh di va quang duong AB.
v Tim cdch gidgi: Cting mdt quang duong thi van tdc va thoi gian di trong tg ti 16 nghich véi nhau.
Ap dung tinh chét ti 1& nghich va tinh chit diy ti s6 bang nhau dé tim do dai quing dudng va thoi gian dy
dinh.

Giai

Ta c6 45 phuat = 0,75 gio; 30 phut = 0,5 gio.

Goi thoi gian du dinh 1a t (gi0); (>0) : Thoi gian xe chay quing dudong AB véi van toc 40km/h 1a

t=(r+0.5) (¢ —0,75)

(gi0). Thoi gian xe chay quing duong AB véi van toc 60km/h 1a f2=1 . Cung mot
quang duong thi van tdc va thoi gian di twong g ti 1& nghich v6i nhau. Do dé theo tinh chat ciia twong
quan ti I¢ nghich, ta co:

40 & 4 L b=t t+05-t+075 125 |

—_ T — =

60 1 00 40 0040 20 W0 To

! 1 =

—=—=t =375

o0 16 (gid).

Thoi gian du dinh 1a: 3,75 — 0,5 = 3,25 (gid) = 3 gio 15 phut.
Quang duong AB dai la: 3,75.40 = 150(km).
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Vi du 6: Bén nguoi mua ciing mot s6 mét vudng vai dé may quan 4o lan luot theo bon loai kho rong
1,5m; 1,2m; 1,0m; 0,8m. Tong sé vai bén ngudi dd mua 1a 22,5m. Tinh s6 mét vai va dién tich vai mdi
nguoi da mua.

v’ Tim cach giai: Cuing mot dién tich, s6 mét vai ti 18 nghich véi khd rong cua nd. Tu dinh nghia va su
dung tinh chat diy ti s6 bang nhau ta c6 cach giai:

Giai
Cung mdt dién tich, s6 m vai ti 18 nghich véi khd rong cia nd. Goi s6 mét vai mdi nguoi mua lan luot 1a

vy s vz = 0)

ta co:
.Sy =12=-=0.5 hay [Sc=12y=10-=8f
x]_'_‘.'.'-.'_]j_l'_]ﬂ_‘_ 8t _ x_y_z _t_ x+y+z+t _Zl.i_ﬂq
1200 1200 1200 1208 10 12005 S+l0+12+415 45 7

Vay: r=805=4(m )y =1005=5(m):

z=1205=0(m)=150,5=T75{m)

Dién tich vai mdi ngudi mua 1a: 15 = 6m”
Vidu 7°: Tai mot bén xe c6 610 xe 6 to chd khach gdm 4 loai: Xe chd 50 khach; xe ché 45 khach; xe chd
2 3 4
30 khach va xe chd 25 khach. Biét rang 3 s6 xe ché khach 50 khach bang 4 xe chd 45 khach, bang 5
5

s6 xe chd 30 khach va bang © xe chd 25 khach. Hoi bén xe ¢6 bao nhiéu xe mdi loai

| tn

2- -4-
374757

] e

¥ Tim cach gigi: Day 1a bai toan chia s6 610 thanh bon phan ti 1& nghich véi 6 tic 1a ti 1¢ thuan

I | e
i | =

|
| o

Giai
Goi sd xe cac loai chd 50 khach; chd 45 khach; chd 30 khach va ché 25 khach 1an luot la

ozt e N ta co:

v 3 - Mt
cty4zee=010 273 4 5 o
-
—xlyicz r:;:i:i:izt}ﬂ:ﬁﬂ:?i:(ﬁﬂ
234 5
x oy Izt x+ytz+tr 0l0
Hay 90 80 75 00 90+80+75+00 305 =

Suyra = 180y =100z =150 =120,

Vi du 8": M6t bd may truyén chuyén dong co ba banh xe ring dugc khép vao nhau: banh xe thir nhét

khdp voi banh xe thir hai; banh xe thtr hai khdp véi banh xe thir ba.
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a) Néu banh xe thir nhat c6 90 ring va quay 36 vong/phut thi banh xe thi hai c6 72 ring s& quay dugc bao
nhiéu vong/phut?
b) Mudn banh xe thir ba quay 180 vong/phit thi banh xe thir ba can thiét ké co bao nhiéu riang?
v Tim cdch gidi: Do hai banh xe khdp vao nhau trong qua trinh chuyén dong nén s ring va sd vong
quay cua banh xe 1a hai dai lugng ti I¢ nghich.
Giai
Ta c6 hai banh xe khdp vao nhau trong qua trinh chuyén dong nén sb ring va sé vong quay cua banh xe 1a
hai dai luong ti 18 nghich. Vi thé:
90 «x
a) Goi s vong quay cua banh xe thir hai 1a x(x >0) thi 72 - 36

Suyra * = 90,3072 =45 (vong).

45

b) Goi s6 ring cua banh xe thirbalay (ved) thi 180 72

=4572 150 =18

Suyra (rang).
Vi du 9": Dé lam xong mot cong viée 48 cong nhan can lam trong 30 ngay (ning suat lao dong mdi ngudi
nhu nhau). Néu s6 cong nhén tang thém 25% va ning suat lao dong mdi nguoi déu ting thém 20% thi can
1am bao lau dé xong cong viéc d6?
v’ Tim cdch gidi: Thuc chat bai toan trén duogc chia thanh hai bai toan nho:
Bai toan 1: Trudc hét giit nguyén nang suat lao dong cii. Cling mot cong viée, cing ning suat lao dong
thi s6 cong nhén ti 1¢ nghich v6i s6 ngay lam. Ta tim duoc sé ngay lam cua s6 cong nhan méi theo nang
suét cil.
Bai toan 2: Giit nguyén s6 cong nhan méi. Cung mot cong viée, cting sd cong nhan thi s ngay lam ti 16
nghich vé&i ning suit lao dong. Ta tim dugc s ngay can tim.
Giai

S6 cong nhan sau khi ting co 48 + 48.25% = 48 + 12 = 60 (nguoi)
Giir nguyén ning suit lao dong cii. Cing mot cong viée, cung nang sut lao dong thi sd cong nhén ti 18
nghich véi s6 ngay lam. Goi s ngay lam ciia s6 60 cong nhan theo ning suat cii 14 x ta co:
e _30 = v =45.30:00 =24
o (ngay).
Ning suat lao dong mai la: 100% + 20% = 120%.
Cung mot cong viée, cing sd cong nhén thi s6 ngay lam ti 1¢ nghich v&i ning suat lao dong. Goi s6 ngay

0%y

) — == y=10024:120 = 20
60 cong nhan lam theo nang suat méi 1a y thitaco 120% 24 (ngay).

C. Bai tap van dung
12.1. Cho biét hai dai luong x va y ty 1& nghich voi nhau. Tim cong thirc lién hé giita y va x. Dién s thich

hop vao 6 trong trong bang sau;
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X -40 -8 -0,5

16

6,4

y 4 _160 20 32

12.2. Cho hai dai lugng ti 1¢ nghich z va t; % va © 1a hai gia tri cua z, g va L 1a hai gia tri tuong Gng
cuat.

z, =8 2z, =3, =10 _,
2 : v

(=4
a

Biét . Tinh 2%,

12.3. Tim hai s6 duong biét tong, hiéu, tich ctia chung ti 1 nghich véi 50; 125 va 25.
12.4. Mot s6 duong M duoc chia lam bén phin déu 1a cac sé duong ty 1¢ nghich véi 234> Biét hicu
giita tong cac binh phuong cta phan thir nhat va phan thir hai v6i tong cac binh phuong cua phan thir ba
va thtr tw 1a 3724, Tim s6 M.
12.5.
a) Tim ba s6 %7€ 1y 1¢ nghich véi 23> Bit @ —2b" -3¢’ =—5810,
| I
b) Cho ba s6 “P>€ t 1¢ nghich véi 2017 2018 2019
jﬂjﬂ[:n' - .":I}I::."J —r_-}

[:r.'—n'}:

A
Tinh gia tri biéu thirc
12.6.

Mot tam gidc ABC c6 chu vi 105cm. Cac dudng cao trong tam giac

. _qe c
ABC g véi canh 1a BC =a 13 h, =28cm mg voi canh 4B =¢ |3

a+c 5
ho=32em gig b2y AC=b, B :

Tinh d6 dai moi canh cuia tam giac noi trén.

12.7. Mot 6 t6 va mot xe may cung khoi hanh mot lic tir A dén B. Van tdc cua 6 to 1a 60km/h. Van toc
ctia xe may 1a 45km/h. O t6 d&én B trudc xe may 1a 30 phat. Tinh quing duong AB.

12.8. Mot 6 t6 chay trén doan duong AB gém bdn ching duong dai bang nhau véi toe do lan lugt 1a
50km/h; 40km/h; 60km/h va 30km/h. Biét tong thoi gian di ca bon ching 1a 19 gid. Tinh quing dudng
AB.

12.9. Hai 6 t6 cung khoi hanh tir A dén B. Biét ty s6 van toc 6 to thtr hai va 6 t6 tht nhét 1a 3: 5. O t6 thir
nhit dén B sém hon 1 gio 30 phut so v&i 6 t6 thi hai. Tinh thoi gian mdi xe di tir A dén B.

12.10". Trén doan dudng AB lic 7 gid sang mot xe tai di tir A véi vén téc 45km/h d&én B luc 11 gio. Cung
lac 7 gio mot 6 to khoi hanh tir A di dén B va mot xe may khoi hanh tir B di dén A. O t6 va xe may gip
nhau tai C trén AB. Tinh d6 dai doan AC. Biét riang thoi gian xe 6 t6 di hét quing duong AB va thoi gian

xe may di hét doan duong BA ti 1¢ thudn véi 3 va 5.
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12.11. Mot dong tir (vat chuyén dong) chay trén 3 canh ctia mot tam giac déu (co ba canh bang nhau) véi
van toc 1an luot 1a 6m/s; Sm/s; 4m/s. Tinh chu vi tam giac biét tong s6 thoi gian dong tir chuyén dong trén
bacanhla 111 gidy.
12.12. B¢ lam xong mdt cong viée 42 cong nhan dy dinh 1am trong 14 ngay (ning suat lao dong mdi
1

nguoi nhu nhau). Khi tién hanh cong viéc 3 sO cong nhan dugc diéu di lam viéc khac. S6 cong nhan con
lai ning suét lao dong mdi ngudi déu ting thém 50%. Hoi doi cong nhan c6 hoan thanh dung thoi gian dy
dinh?
12.13. Ba ddi cong nhan dao ba con muong nhu nhau véi ning suét lao dong mdi ngudi nhu nhau. Doi 1
hoan thanh trong 5 ngay; doi II hoan thanh trong 6 ngay; doi III hoan thanh trong 8 ngdy. S6 nguoi cta
d6i I nhiéu hon sé ngudi cta do6i I11 1a 18 nguoi. Hoi mdi doi c6 bao nhidu ngudi?
12.14. Ba d6i may cay, cay ba canh dong cung dién tich. Doi thir nhat cay xong trong 3 ngiy, doi thir hai
trong 5 ngdy, doi thir ba trong 6 ngay; Hoi mdi ddi co bao nhidu may, biét rang doi thir hai c6 nhiéu hon
do6i thir ba 1 may. (Nang suat cic may nhu nhau).
12.15. Ba cong nhan tién dugc tat ca 860 dung cu trong cung mot thoi gian. Pé tién mot dung cu nguoi
thir nhat can 5 phut, ngudi thir hai can 6 phit, ngudi thir ba can 9 phut. Tinh sé dung cu mdi nguoi tién
duoc?

(Pé khao sat chdt lwong hoc sinh gidi I6p 7 huyén Thuong Tin Ha Ngi,

nam hoc 2009 — 2010)

12.16. Ba doi may san dat lam ba khoi lugng cong viéc nhu nhau. Doi thir nhat hoan thanh cong viée
trong 4 ngay, doi thtr hai trong 6 ngay. Hoi doi thtr ba hoan thanh trong may ngay, biét rang tong sé may

ctia doi mot va doi hai gap 10 1an sé may doi ba (gia thiét nang suit cia cac may nhu nhau)?

(Pé khao sat chdt lwong hoc sinh gidi I6p 7 huyén Thuong Tin Ha Ngi,
nam hoc 2011 —2012)
12.17.

a b

c
biét rang 12 95y abe=20;
6 9 2
b) Tim ba s co tong 420, biét rang 7 sO thir nhét bang 1 s thir hai bang 3 56 thir ba.
(Dé thi chon hoc sinh giéi mén Todn I6p 7, qudn 9, TP Ho Chi Minh,

nam hoc 2014 - 2015)

a) Tim ba sé @2-¢

12.18. Tim *Y>Zbiét rang x va y ti 1& nghich véi 3 va 2; y va z ti 1& nghich v6i 4 va 5 va

I -1 4z =1971

Pé thi chon hoc sinh giéi Todn I6p 7, quédn 9, TP Ho Chi Minh,
nam hoc 2015 —2016)
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HUONG DAN GIAI - PAP SO

80
=80, T
12.1. Cong thirc Y = °Y hay X
X -40 20 -8 -0,5 4 16 -25 6,4
y -2 4 -10 -160 20 5 -3,2 12,5
- 2= 3 - -3 - :
l:%:%:;:l -_.:::};: ]Uﬁj_lzmT-hzjl:]
122, 5= 2= M 2z, -X s lo—12
- - “+ E
TR DR Lo ST
vatr > f SR

12.3. Goi hai s6 phai tim 1a 1% 7 %V = O) 1800 hieu. tich cita ching ti 16 nghich véi 50: 125 va 25

o1
o 1x e 1A A s 80105 05
nghia 1a ti 16 thuan voi 0 125 25
. . l 1 1 _ r+r  ox—1v oxv
(vt v)ilo—rv)ioy=—:—:—=5:2:10. ==
T © 50 125 25 Hay 3 2 10
o I A ER o o LA
T® 5 2 5+2 7
vty x—y xty—x+yp 2y
va § 2 5-2 3
2o 2o 2y 2o 2n
W 71 T 2
Taco =0 . } '
2 20
lr=W=yry=—  3Jx=20=rv=—.
Suy ra fova 3

12.4. Goi bén phan ciia M 1a 1 # % Hx:2:1=0)

.r:_r:::r:l:]_:]—:l_=30:20:15:12
Ta co: 2345
i: L:i_: If—:}:,
Hay 30 20 15 12
a X v z . o e 4

900 300 225 134 900 300-225-144 931
Do cac phan déu duong nén k=2

= x=00;r=40z=30:r=24 va M =154

12.5.

— == 5106,

g h o=

| —

1
3

La | =

a)
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i h

Hay E_E_ 0

a’ 240" 3’ al =20 =3 —=5510

3375 2000 045 33732000045 727 '
Vay h=-2=ua==-30h=-20c=-12.
i h ¢

= =
b)Taco 2017 2015 2019
= 201Tk:h = 2018 :c = 2019,
,_ 2020(20174 2018k ) (2018k ~2019k) _ 2020 (k) (-#)

. d = 505,
Do do (20194 = 2017k ) (2k)
g+c 5 g+c+h 542
= — =
12.6.Dodo I 2 h 2
= 7 5o ¥
:‘>]ﬂ-.:I—:‘>.'l]:]ﬂ-.x_.:3[-]|:.f”,l} C
h 2 '
va @ +o=105=30=T5cm
B a

Cung mot dién tich, thi canh day ti 1& nghich v&i chiéu cao twong Gmg

il l"i'_ il . i+ 'S

4
= — —.
¢ h 32 28 32+28 a0 4

Do d6 ta co:

5 . 5
BC=a=32.2=40(cm): AB = c=28.2 = 35(cm).

Vay 4 4
12.7. Ta ¢6 30 phat = 0,5 gio. Cung modt quing dudong AB thi van tdc va thoi gian di twong tng ti 18

nghich v6i nhau. Goi L 1a thoi gian xe 6 t6 di hét quing dudng AB, L 1a thoi gian xe may di hét quing
duong AB,
60 1,

Theo tinh chat cua hai dai luong ti 1€ nghich ta co: 5

t, t,—1 0.5 1 ‘ 1 -

00 25 00-45 15 30 Taee 00 30 (i,
Quang duong AB dai la: 2.45 = 90(km).

12.8. V6i quing duong nhu nhau thi van tdc ti 16 nghich vé6i thoi gian. Goi thoi gian di trén bon doan

A oo o o (vt = 0
duong lan luot 1a Xy, it (gi0) izt ”.
S0x 40y 60z 304

Sly=40p=00z=30=s5s=

Ta co: a00 600 600 600
R - t x+y+z+t 19 |

= = = - = - = = =
12 15 10 20 57 37 3
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=4 L »
(gi®). Mdi ching dai 4.30 = 200( km )

A IO — S
Quing dudng AB daj =10 =800 0Am),

Vv, = 0) ?_5

12.9. Goi "' 1a van téc 6 t6 thu nhat, *2 1a van toc 6 to thir hai (v: ta co . Cung quing

dudng thi van tde va thoi gian 1a hai dai luong ti 16 nghich. Goi 't 1 thoi gian 6 to thir nhat di hét quing

duong AB; L 1a thoi gian 6 t6 thtr hai di hét quing duong AB (131, > 0) ta co:
|"|_1_1 f:_fl_f:—fl_._‘_‘.-_
Cow 3 5 3 53 2%
3
([ =5..=375
vay: 4 (gi0) = 3 gid 45 phit;
([ =3.2=225
4 (gid) =2 gio 15 phut.

45011 =7) = 180km s, = ACs, = BC |

12.10". Quang duong AB dai: Goi va"l km/h 1a vén tdc ctia xe 0

AV

CoA A s v = 0)
to; 2 km/h la van toc cua xe may ‘' : .

Cung mot quing duong thi thoi gian va van tc 1a hai dai lwong ti 16 nghich. Do thoi gian xe 6 t6 di hét
quing dudng AB va thoi gian xe may di hét doan duong BA ti 18 thuén voi 3 va 5 nén 2 3 . Tu luc
khoi hanh dén lac gip nhau hai xe di trong cting mot thoi gian nén quing duong di dugc va van toc 13 hai
dai lugng ti 1€ thuan.

s s ts 140

12.11. Ba canh tam giac béng nhau. Cung doan duong van tde va thoi gian 1a hai dai lugng ti 1¢ nghich.

13ty (120020, = 0)

Goi thoi gian dong tir trén 3 canh lan luot 1a (giay);
toot :.::l:]f:l:]ﬂ:ll 15
Ta co b 5 4
i Fo+ it 4, 111

= oA N .« PR 3[-]_ = h[-] [
Taco 30 gidy va canh tam giac dai la 0 =1500m }.

12 = SAN(
Chu vi tam giac la: 180.3 = 540( “”}_
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12.12. S6 ngudi con lai lam cong viée 1a 42-42:3=18 (cong nhan). Ning suat lao dong méi la:

100% + 50% = 150%

Gilt nguyén nang suat lao dong cli. Cung mot cong viéc, cung nang suat lao dong thi so6 cong nhan ti 1€

nghich véi s6 ngay lam. Goi s6 ngay lam ctia s6 28 cong nhan theo ning suét cii 1a x (x>0) ta co:
g /

B B —pians-a

42 X (ngéy)

Cung mot cong viée, cung sO cong nhan thi s6 ngay lam ti 1¢ nghich vdi nang suat lao dong. Goi so ngay

)

28 cong nhan lam theo nang sudt mai 1a y (1’ >0

”_m“"= Loy 2100210150 = 14
Thi ta c6: 130%

21

(ngay).
Dap s6: Ding du dinh 14 ngay.
12.13. Cung khéi luong cong viéc (ba con muong nhu nhau), ning suat lao dong mdi ngudi nhu nhau thi

s0 ngudi lam va thoi gian hoan thanh cong viéc 1a hai dai lugng ti 18 nghich. Goi *>>“ 1a s6 cong nhan

....u__]u
(x,v,z€ll) , e ¥eE=T

vay ¥ =48 (nguoi); V' = 40 (ngudi); Z =30 (nguoi).

12.14. Goi s6 may cua ba doi theo thw t 1a )% {-'Y"ll': ) . Vi cung dién tich cay, s6 may va sb
. Xy ::l:l_:l:][‘.l:ﬁ:i
ngay cay xong canh dong la hai dai lugng ti 1€ nghich nén 50
;\-i:i—iz y—-° :]
m o 5 6-5
=X =10 (may); ¥ =0 (mdy); 7=5 (méy).
1'.:|{.'-.'..1'.: e N l

12.15. Goi sb dung cu cua ba cong nhan tién dugc theo thur tu 1a T
Vi cung thoi gian $6 dung cu tién dugc cia mdi nguoi va thoi gian tién xong mdt dung cu 1a hai dai lugng

ti 1¢ nghich nén

e — = =i= .."-I'lll: zhﬁﬂ:jn

I8 15 10 I8S+15+10 43

= =360 (dung cw); ¥ =3 (dung cy); Z =200 (dung cu).
12.16. Goi s6 may ctia ba doi theo thir tw 1a *+V>% va t 1a s6 ngay doi thir ba can ding dé hoan thanh cong

. |wpnze N =0)
vige )
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Vi cliing cong viée s6 may va sb ngay 1a hai dai lugng ti 1& nghich nén

! v 0=

1 1 R E-
Y T s = e == = - =21-
SRR It vl Tk il m Nl i
4 b6 ¢+ 4 6 12
= =2-= =24 (ngay).
12.17.
. ¥
i:i:t_::‘b,i,l': “hL = _ﬂ :L:‘si{:l_
a)f)gltll g 35 1295 540 27 3
)
g=dh=3c==.
Tir d6 tim duoc 3
b) Goi Y7 laba sé cin tim thi © "V F =420
Y 4 2 X vz T+ 14z
—_ s — = — T —_—= e = — = - = ﬂh
7" ]]'1 3y 7113 7 11 3 :
Ta co 69 2 06 9 2
= = 1200 =132 =102,

- _2‘ 4_1'=‘3-:,i='_
12.18. Ta co: °* =<V va R

= v=10kv=15%= 4zt =1971

=12k Thay vao v

= 300k% —225K° + 144k = 1971 = k" =9 5y k=13,
v K =3=x=30y=45z=30.
v k=3 = =-300 =452 = 30,

Chuwong II. HAM SO VA PO THI

Chuyén dé 13. HAM SO - PO THI CUA HAM SO

A. Kién thirc cin nhé

1. Néu dai luong y phu thudc vao dai lugng thay ddi x sao cho véi mdi gia tri cua x ta luén xac dinh duogc
chi mot gi tri trong tmg cua y thi y duoc goi 1a ham sd ciia x va x goi 1a bién sb.

2. Khi y 13 ham s6 ctia x ta c6 thé viét ¥ =7 4 x)r=gl)..

Tap xéac dinh ctia ham s6 1a tap hop tat ca cac gia tri cuia bién sd.

Ham s6 c6 thé duoc cho bang bang, bang cong thirc, bang so dd miii tén, bang do thi.

Khi x thay d6i ma y luén nhan mot gia tri thi y duoc goi 1a ham hang.

3. Mt phéng toa d Oxy dugc xac dinh boi hai truc $6 vuong goc voi nhau: truc hoanh Ox va truc tung

Oy: giao diém hai truc O 13 gdc toa do.
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~ < 2 ~ Xe a0 R ; . PR £ WXV X o JOl B , .
Trén mat phang toa d9, moi diém M xac dinh méot cap so ( 07 “) ; nguoc lai moi cap so ( 02 “) xac dinh

Ay 31 A < A XY 1 A .2 \ \ A \ L .2
mot diem M. Cap so ( 0 “) goi la toa dg cua diém M; % 1a hoanh do, Yo 1a tung do cua diem M. Ta

g, M(x.;iv
viet ( ""l"}.
4. D6 thi ciia ham s y=1 (r) 1a tap hop tat ca cac diém biéu dién cac cap gia trj tuong ing (x;y ) trén
mat phéng toa do.
X 1 o \ cv=av(a=0) | z . X N
5. D6 thi ctia ham s6 v=axld } la mot duong thang di qua goc toa do.
. ) _1':5[::.':_';=U} . .
6. D6 thi ham s6 v 1a hai nhanh (hai duong cong), mot nhanh nam & goc phan tu thu I va

mot nhanh nam ¢ goc phan tu thi 111 khi ¢ > 0 va mot nhanh nim & gdc phan tu thir IT va mot nhanh
ndm & goéc phan tu the IV khi @ <0,
B. Mot s6 vi du

Vi du 1: Cho céc cip sb (x;y) sau:

(~2:-3)(~1.5:-4):(1,2:5):| ;\

LA

a) Lap bang gid tri cac cip sb.

b) V& so dd mili tén.

c) Giai thich tai sao bang vira lap xac dinh y 1a mot ham s6 cua x?

d) Ham s6 d6 c6 thé duoc cho bai cong thirc nao?

¥ Tim cdch gigi: Ta can kiém tra xem mdi gid tri cta dai lugng x c6 dugc twong ing vi mot va chi mot

gia tri cua dai luong y. Ttr quan hé ctia x va y viét cong thurc cua ham so.

Giai
a) Bang gia tri cac cap so:
5
X -2 -1,5 1,2 = 18 -3
7
3 4 5 8 2 ! 2
Y 5 3

b) So d6 miii tén:
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¢) Trong bang trén ta thdy mdi gia tri ciia x déu duoc twong ing voi mot va chi mot gia tri cia y 1a ham sb

6

V=—

cua x (viéc lap bang va so d6 miii tén cling da ching to dicu ay).
X voi

d) Ham s6 c6 thé dugc cho boi cong thirc -

(x)=-5"+0

183
7 |

Vi du 2: Cho ham sb v=1 (Y) dugc xac dinh boi cong thirc

;;3};;;—3};;|—;|;

a) Tinh
b) Tim x @6 / (¥)= 74/ (x) =1

C) Chﬁ'l’lg to vol X € R thi ! |: X } =/ |:_—.".' } .
¥ Tim cdch gidi: Dé tinh / (Cl) ta thay X = vao cong thic, tir 46 tim duoc gia tri. Dé tim x biét

/ ( ! ) "Mt thay ¥ = va tir d6 tim duogc x. Ta thay vai tro cta x 13— va so sanh két qua dé két luan.
Giai

C0=-39: 4 (-3)=-5.(-3) +6=-39

3= 53
a)JLj_ 5.
Voo 1y 5 4
—_—_— = - |—— = — — = N
I| 1| H|l 1| 0 5 & 55
by /()= i 1a =5 1 0= T4 S =80 2 = l0e =24
f(‘):l nghTa la S+ b=leasx =fa v =le y=1
—Sx"+ b= ! |: '.}

oy vei X gy /() =5 ) 6=
Y= [x-5 nux=0
C|-x-5 nux-0

Vi du 3: Mot ham s6 duoc xac dinh nhu sau:
F(S) =8 (o)

2 pat’ 7 ) Tinn
b) Hay viét gon cong thirc trén.
v Tim cach giai:
a) Thay * = Rx¥=-8 y3 x=0 y30 f(x) dé ¥ ring 5=0:-8<0
X |x nQuxz=0
C|-x nux-<0 _

b) Luu ¥ dinh nghia vé gia tri tuyét dbi
Giai
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f(-8)=—(-8)-5=3 (vi ~8<0)

F(0)=0-5=-5

Cx nQux=0

b) Cong thirc trén duge viét gon 1a y=rlx)= H " Vi theo dinh nghia l~_ nQx <0 )

Vi du 4: Tim tap xac dinh cta cac ham so sau:

5 N
a)i——ﬁuj b) :_15_1.} c+ |
-5 . 2x :
0 Y eI o d)l x| -9
7 - a
YR - r=a
e) f) X422

¥’ Tim cdch giai: Dé tim tp xac dinh cta cidc ham sd duogc cho bang cong thirc, ta chi can tim tat ca cac
gia tri cia bién lam cho cong thirc ¢6 nghia.
Giai

a) Tap x4c dinh ciia ham s§ = Y13 [aR;

2 X 9
- =
b) 4v=9 x+Ikhong co nghia khi 4¥—=9=0 ya ¥+ 1=0 tgc 1a 4 va ¥=-1vay tap xac dinh
. | 9
V= . . 2 —]:]|.".'E.|r{'.".'=I.'.'-.'=—]l|:
ciahamsd  4v—9 x+1 1atdp hop s6 thuc khac 4 va khac
_ 1 _5
> 47 9= r=22 S—
c) 4" =9 khong c6 nghia khi 2. Vay tap xac dinh cua ham sb 4y =9 13 tap
. 1 3
) E Y ]l'.,'Ef{'.,::—;_ll:
hop so thuc khac 2 vakhac - -
2x - 2x
f—9=0= = v=29 ., .. , s £ X|=9 .,
d) ‘ | khong c6 nghia khi H = | “| = . Vay tap xéc dinh cuia ham so M ’ la
, -9/ =9/
tap hop s6 thuc khac 9 va khac -1+ = &l¥
2 X
v — +5 A , ~ A =12 =0 = S - -
e) | 2 | ? khong c6 nghia khi | : | 4 va ¥i3=0o=0= Vay tap xac dinh
2 X
£ '1I=|1".'—]Hr| I 5 £ —q"';'l.'E.lr{'|'l."*4' -,I-+_-§;'.
cta ham so T ~ la tdp hop so thuc khac 4 vakhac =" ST T
—3x
) V=
f) ¥ +2#0 y4i moi x nén tap xac dinh ciahamsé = ¥ +2 1aR.
cv=f(xy={m =2 x+ 2w =5 (3)=-51
Vidu 5: Cho ham s6 - ()= " . Tim m néu - 16) .
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v Tim cdch gidgi: Thay * =3 vao duoc

fixy=(m =2)3+2m" -5=-51 ... .
(v} l[ 1 . Giai ra tim duoc m.

Giai
F(3y=(m =2)3+2m —5=531<5m —0-5=-5]
Ta co () ( }

=S =40 =8 e m=-2.

J VA
Vi du 6: Cho cdc diém (00 B(5:0):C(5:0):D(2:2):0 (~4:0): N(0:2) 1y ek pinn o i

AMN va hinh tr gidc ABCD.

v Tim cach gidi: Biéu dién cac diém 4, 8,C,.D,.M,N trén mat phéng toa do ndi lai duoc AAMN v tir
giac ABCD.

Moi don vi trén truc toa d6 1a mot don vi do dai. Tam giac AMN c6 d6 dai ddy AN la 8 (dvdd), chiéu cao
MO 1a 4 (dvdd).

Ta c6 ABCO 1a hinh chir nhat. Bé tinh duoc dién tich tir gisc ABCD tir D ta ha cac dudng vudng goc DK
va DH xudng hai truc toa d6 Ox va Oy tao thanh hinh vuéng OHDK va cic tam gidc vuéng AHD va
DKC.

Giai
Ta c6 tam giac AMN c6 d6 dai ddy AN 1a 8 (dvdd), chiéu cao MO _ la
4 (dvdd). Nén: Efj' b
S =tavo=Lga=16 RS
2 2 (dvdt) Ji
7 / T
Tur D ta ha cac duong vuéng géc DK va DH xudng hai truc toa do e Ox
va Oy. M/ | . K+\C
A3.2 4 |01 2 3 4 5 6 x
Ta co: O4 =0 (dvdd) it i
&
OC =35 (dvdd); HA =4 (dvdd); CK =3 (dvdd)
HDY = DK = OK = O = 2(dvdd).
Ta cg: Seocn =S s = (Sm + Sowe + Somnic)
S pen = AOQOC— %.Mf’_h’f} - ﬁl DR KC—-0H O/
=0.5-0,542-0,532-22=19 (dvd).
=S S 0t S0

v Chii y: Ta c6 thé tim Sascn bang cach khac: N6i O véi D ta co: Sasco
Ban doc tu giai.

Vi du 7: Cho ham s6 ' ~ —2x

. C(y S,
a) Viét 5 cdp so (X,y) voi T = T 1:0:1;2 .

b) Biéu dién céc cap s6 d6 trén mat phfmg toa do.
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~ \ 2 . -2 -2:4) . A -2 N . Yy \ -
c) Vé duong thiang di qua diém ( )Va goc toa d§ O. Kiém tra bang thudc xem céc diém con lai co
nam trén duong thang d6 khong.

¥ Tim cdch gidi: Dé xac dinh cap sd ta thay gia tri ctia x vao cong thirc, sau do tinh gia tri cta y. Khi biéu

« X 4 A - < A TN < A A \ ~ A \ N A ) 7.
dién ( ) trén mat phang toa do thi tir di€ém -2 trén truc hoanh ta vé mot duodng thang vudng goc voi
truc hoanh; tir diém 4 trén truc tung ta v& mot dudng thiang vudng goc véi truc tung; giao diém cia hai

duong vudng gdc trén la diém can biéu dién.

Giai
’ \ i iy L. ' .— - -
a) Nam cdp so can xac dinh la (2=l d ¥
T4
(000 ) L=2)(2:-4) 13
’ -2
b) Biéu dién cac cap s6 d6 trén mat phéng toa do +i
PR A | 2 3
nhu hinh bén. 34 2 1ok T x

¢) Cac diém con lai déu thudc duong thang d di qua

hai diém (72; 4)Vé géc toa do O.

\ o1y — \ [y |
Vi du 8: D6 thi ham s6 ¥ = “¥ di qua diém A( 2).
a) Xac dinh hé s6 a va v& d thi cia ham s6 do;

B(-2:4) , C(2:1)

b) Cho . Khong can biéu dién B, C trén mit phing toa do hiy cho biét trong cac bd

ba diém sau, ba diém ndo thing hang: /5 € (4. 0. B):(4.0.C):(B:0:C):

¢) V& trén cung mit phang toa do do thi ham s6 ¥ = 2x

Y= 4 13 mot duong

¥ Tim cdch gidgi: Thay toa do diém A vao ¥ = %¥ ta s& tim dugc a. D6 thi ham s
thang qua gdc toa dd nén chi can xac dinh 2 diém cta dudng thang.

V=Y chi can xac dinh 1 diém roi vé duong thang qua diém d6 va

Thong thuong dé v& do thi ham sb
géc toa do.
Mot diém thudc dd thi ham s6 khi va chi khi toa d6 ctia né théa man ham s da cho.

Giai

A 1 1a oY= . o A(=-4=2 o2 (42 as 1, ~ \ [T
a) Do thi ham s6 ¥ = di qua diém (=%-2) nén cdp soO ( ) phai thoa man ham so, tic la

1
a.(-4)=2 a=-
(=4) suyra 2 1‘3’
2t /D J
: T y="x
Ham so di cho la 2 I+ 2
4 -3 -1 -l ’
R IR ERE
%
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/ y=2x
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-2).

-2

Dé vé& d thi ham sd, ta cho ¥ = 4 thi V= vé diém '4( Duong théng OA 1a dd thj cia ham sb

1
y=—x 2#

b) Thay toa do cua B(-2:4) vao 2 ta thdy khong thoa mén vi

(-4)

1

2
2 M I4 /"’. = _'1‘

Vay diém B khong thudc do thi ctia ham so 2

L -

|
) ¥ ; =2
Thay toa do cta C(1) vao 2 tathdy thdamanvi 2

y=—Xx

Vay diém C thudc d6 thi cia ham s6 = 2

Do d6 chi ¢ bo ba diém (A’ 0.C) thang hang.

&) Cho ¥ =1 thi ¥ =2 vz diém P(12).

Puong thing DO 14 d thi ham s6 ¥ =2 (hinh v& trén).
| —2x nQuxz=

‘ X nux <0

Pl

Vi du 9: V& d6 thi ctia ham s
v’ Tim cach gidi:
1
V& hai dd thi ¥ = 2% khi ¥>0 va ary khi ¥ <0,
Hai d6 thi két hop thanh d thi can v&.
Giai

& L ¥ =-2x M (2;
6 thi (4) cita ham s6 ¥ = "2 khi ¥ 20 13 tia oM vei M (27

y =

1
2 r o - i 7 -
Db thi (2) cua ham sb 2 khi * <0 [3 tia ON véi N(=2:-1) .

2% nuxz=0
y=11_
(d) (d) . . . ix rﬂlXD

1/ va V"2 /két hop thanh do thi ham so -
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: . v =P+,
Vi du 10: V& d thi ham s6 * 3]+ 2

v’ Tim cach giai: Theo dinh nghia vé gia tri tuyét ddi cuia mét sb thuc x:
- (x nQux=0
[-x n@ux =0

Xét ham s trén v6i hai truong hop X = 0va x <0,
Giai
[x nQux=0

X~ nQux= 0
DO B I_X rﬁlXG

B | 4x
Y= |—2x% nCux-0

nén ham so trén tré thanh

Do thi (d)) cia ham sé ¥ =% khi X2 0 13 tia 0Q goc O di qua diém

d, y{ dy
0(L:4) e T 0
Do thi ( 2)cﬁa ham s6 ¥ =72 khi X<0 13 tia OP gbc O di qua 24 [ |
P(-2:4) S
. Tt I R T
() va (2) & hop thanh a6 thi ham s6 * = P+~ ;

C. Bai tap van dung

13.1. Cho cac cip sd (x,y) sau day:

1 1
X 0,5 —— 3 1 - -6
6 15
2 1 1 1
y -= 2 —— —~ -5 —
3 9 3 18

a) Hay 1ap cac cap sd (x,y)‘

b) V& so do mili tén.

c) Cac cap $6 nay xac dinh mgt ham s6. Tai sa0?

d) Ham s d6 c6 thé dugc cho bai cong thirc nao?

13.2. Trong cac so dd sau, so d6 nao xac dinh mot ham s6? Tai sao. Ham sb nao dugc biéu thi bﬁng cong

thuc?
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(c)
=S Fx)==2x
13.3. Cho ham s6 * Y (r) duoc xac dinh bdi cong thire 4
2) Chimg t6 véi ¥ € & i | (¥)=~/ (=),
. R G B
((20) =1 ()£ (8)= =5 |
b) Tinh oS
, =0 f l==1.2
o) Tim x ¢ 7 (¥) =0/ (x)=-12.
13.4. Ham s6 * /() dugc x4c dinh nhu sau:
o [2x-5 nux=25
y=T{x)= .
[-2x+5 nux<25
(&N (1R £ (O £ ()
2) Tinh FAS = 12008) f(0): F(=3)
b) Hay viét gon cong thirc trén;
B T R S . o
c¢) Tinh nhanh tich = 1(0.5).1(1.5).£(2.5)...1 (99.3):
d) Pai luong x ¢6 1a ham s cua dai lugng y khong?
13.5. Tim tap xac dinh ctia cac ham s6 sau:
2 —18
= :
2) y=+-3x: b) ' {3.1‘— 10){ x+8)
-2016 1 1975x
V= — = —_—
) 2Tx +1 dy 30x+4
uigeli.xyz
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13.6. Cho ham s& ~ = Fla)=m = 5| =4[m™ 4 2m 1 1)
a) Timf (2) khi m=1;

. =21=37
b)Timmnéu"f{ 2) 'j'ﬁ.

13.7.

2) Cho ham s * = / (¥)=2018x" 2019

Chimg minh véi moi ¥ € R thi fl=x)= 11 .r}.

v=f(x)=2x"—1945¢

b) Cho ham s6
Chimg minh véi moi X € B ¢hi / (=)= =/{x),

13.8. Cho hinh chit nhat c¢6 chiéu rong 25cm va chiéu dai 28cm. Ngudi ta ting mdi chiéu (15-x) cm
a) Tinh chu vi y cta hinh chit nhat méi theo x. Chirng minh dai lugng y 1a ham sb cta dai luong x;

b) Tap xac dinh cia ham s y.

13.9. D thi ham s6 ¥ = % di qua diém (1:2)
a) Xac dinh hé s6 a va v& do thi caa ham s6 do;

V= 0,5|.r‘

b) V& trén cung mat phéng toa d6 dd thi ham sb -
|2 nQux=0

=] s T 2 X0
13.10. V& d6 thi cua 2 ham so - va do thi ham so . ~ 7 trén cung mot hé truc toa

do. Xac dinh giao diém hai d6 thi. Kiém tra lai két qua béng tinh toan.

v =Ryl — v
13.11. Cho ham s6 * = P2=¥

a) V& db thi ham s6 khi 2 =2

b) V& dd thi ham s khi b=0.5 (cung trén hé truc toa d) cia cau a).

!
=m0 s
13.12. Bi¢t do thi ham so X di qua diém I

a) Xac dinh hé so a, va v€ do thi (H) cia ham so0 vdi a vira tim;

P(xp:0,) +81, =

. . Yy
b) la mét diém trén (H) biét < 0 , Xac dinh toa do cua P;

TPty A 1t tn A A e aX 1. o 1 A V=X
c¢) Tim giao diém d6 thi ham s6 trén v6i do thi (D) cua ham s6 Y ‘ | .

13.13. Goi f 12 ham x4c dinh trén tip hop cac sb nguyén va thoa man cac diéu kién sau day:

N F(0)=0:

2) f(l) =3

PN ()= A (eev)e £ (x) cyeZ

3) , Vo1 moi -
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Tinh J (7)
(Cuéc thi Olimpic Todn hoc thanh phé Leningrat, LB Nga nam 1987)

, , (2 s D) (5 12\ (5 13
13.14. Cho 7 () 13 ham 6 thoa man / (27 D)= (x=12)(x + 13)

f(31)

cua .

, Vo1 moi so thuc. Hay xac dinh gia tri

(Cugc thi Toan Canada mo rong 2006)

 f (2 ={x=2013)(x+20]: (42
13.15. Cho ham s6 7 ) thoa man / (3¢ 1= (x=2013)(x 1 2014) )/ (4207)

(Dé thi Olimpic Todn tudi tho cdp THCS, Pak Lak niam hoc 2013 — 2014)
HUONG DAN GIAI - PAP SO
13.1. a); b) Ban doc tu 1ap cac cdp s6 va vé so do.
¢) Trong cac cip sb trén ta thdy mdi gid tri cua x déu dugc twong Gmg véi mot va chi mot gia tri ctia y nén
y 1a ham sb cua x (Viéc lap cip s6 va so do mili tén ciing s& ching to diéu ay).
1,.~:_L A= |.—ﬂ.5:—]_:3:—]:L
d) Ham s6 c6 thé duoc cho boi cong thirc 3x véi ] 0 15

13.2. Theo khai niém ham sé:

l

=0

A

- Quy téc trong so dd (a) biéu thi mot ham sb. Cong thire = 0%

- Quy téc trong so d6 (b) khong biéu thi mot ham s6 vi véi + = —4¢6 hai gia tri twong Ung thudc Y.
- Quy tic trong so d6 (c) khong biéu thi mot ham s6 vi ¢6 phan tir chang han 3 cua tdp X khong co gié tri

tuong tng thudc tap Y.

- Quy tic trong so dd (d) biéu thi mot ham sé. Cong thirc Y= ‘3'\“’
13.3.
() 3.} 3 |'"3."| ()
J’l:_—.'l.' =——|:_.'l.' =.—.'l.'=—|—.— r=={ |:.,
a) Véi Y€ R thi 4 4 Y .
Ty (¥) == x)= = (=)= £ (x)
Vay véi ¥€ R i | (¥)= =/ (=)
- e N
F(220) =1 (5)+ £ (-8)= /| -5 |
b) Lo
3 20 S T A I R A ]'-_,1__13
LY At ey S ey A Iy ey R
3
——r=0< r=—n

c) f(x)=6 nghiala
7
“ nghiala 4
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2/ (5)=10-5=5

A = f(x)=|2x -5
b) Cong thirc dugc viét gon la v=r(x) | H|

|4_[x nQu x= 0
[-x nQu x<0

vi theo dinh nghia

|2x-5 Q1 2x-5=0 hay x=25

= f(x)= .
y="1x) PhﬁSﬁMﬂFSﬂﬂWﬁX{15‘

~ (2.5)= 0
C)P—Ovi'”~ 5) (.
d) Pai luong x khong 1a ham sb cua dai lwong y vi Gmg voi mot gia tri cia y ta c¢6 hai gid trj twong Gng

cta x (chiang han Y = P thi x=7 va x¥= _2) nén theo dinh nghia ham sé dai luong x khong 14 ham s6

cua dai lugng y.

13.5.

@;ﬂxERuuiU; m;ﬂxE&x=5wm=&¢
[
TlreRiv=s——:. !

0) ] 3] d) {.v‘xeR}.

)= (=4 - (2)=(-4)2" - 16=-32.
13.6.2) Khi m=1 g / ()= (A =10 f(2)=(-4)2 ~ 1o

F(=2)=(m* =S)(=2) —4(m* + 2m +1)= 3760 = m = -50.

b) : :
13.7.

(—x)=2 eV 9019 = 2 T 1o 1 L I S A
a) Taco: ' | ) =2018(—x) —2019=2018c" —2019 = /(x)

= [—., } = I:'. } .

b) f I:—., } =2 I:—., }I -1 "H.qi - } =2y +1945x = —|Iljl. '—1 ":'45.1'} =—f [ .,}
f— ;’ |:—-. } = — J’ |:., } )
13.8.

25+ (15-x) 28+ (15— x)

a) Chiéu rong moi la ; chiéu dai moi la . Chu vi hinh chir nhat mdi la

y=2{25+415—x+ 28+ 15— x)=—4x+ 160

== 00 gy A re Xe ey ., VT , L,
) 4r+ 166 la ham s0 vi Ging v&i moi gia tri cia X ta ¢c6 mot gia tri twrong ung duy nhat cua y.

A R D=!xlxeR:x=15!
b) Tap xac dinh cta ham s§ » = ~4r 7100 5 e eIy

13.9.
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a) Do thi ham s6 ¥ = %¥ di qua diém C(l;z) nén cip sb (1;2) phai thoa man ham sd, tirc 1a al=2 suy

ra @=2 Ham sé da cho la ¥ = 2% va diém < “2) Pusng thing OC 1a db thi cia ham s6 = 2%

b) y= f(x_]

Y d
. - i £ t

- spy- 0% M0 ce: . e

[-0,5x nfu x<0 i
« Db thi (1) cita ham s6 ¥ = 5% khi x20 13 ia 0A voi (%) T A5 E P TE0 #tih

ot
s () C = 057 14 . . /
* P thi 2/ coa ham s§ V= V2% khi ¥*<0 13 tia OB véi
B(-4:2)
N 4 ] = q ;
Hop ctia ' va %2 13 d4 thi ham s6 - 0.5
. 3x nQux=z0
_ f(x) =34~ .
AV, B 3" A
Do thi () ciia ham s6 7 =37 khi 20 [a tia OA voi 1 (13) 2 /
ps thi () cia ham s6 Y= 3% khi ¥<0 1 tia OB vi Wt C e S ity
AT R 3 ¥

B(-1:3) -1+

D) 1-3 -'_3
(d,) va (d:) két hop thanh do thi ham s6
y- 3x nQux=0

-3 nux<0
|2 nQux-0

6 thiham sé |72 MU X< 0 13 s dome thing & v6i x> 0 két hop véi phin duong thing © véi

x<0

C (2 2)
Giao diém cua hai d6 thi la 3 .

_2
Kiém tra véi ¥ =2 thi 2=3% nén x—g.
- | x nQuxz=0
1341LDo X X0 o

a) Khi b=2 ham sé trén tro thanh
[ 3x nQux=0
-5 nux<0

-

¥
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D& thi ¥ =3 khi ¥20 latia () gbc O di qua P(1;3).

P thi ¥ = 7 khi ¥ <0 3 tia (<) gdc O di qua Q(_I:‘S).

| v =3vl= v
(1) 4 () hop thanh db thi ham s6 * 3= ..
. |0 nQux=0
' Y= T o naar xe 0
b) Khi ? =95 ham 6 trén tr& thanh [-2x nQu x<
Db thi ¥ =Y khi ¥20 14 tia Ox.
D thi ¥ =2 khi ¥ <0 atia (4 ) géc 0 di qua M (52

Tia Ox va (%) hop thanh dd thi ham s6 * [ =
13.12.

[4]
. , }}:— ,
2) Db thi (H) cia ham 6~ * %9 & qua diém

0,5=

i
_M0 s —=a=-1
A(=2:05) nén ta c6 -2
-1
’ -]' =
Ham so da cho la X
V& d6 thi:
X -4 -2 -1 -0,25 0,25 0,5 1 2 4
y 0,25 0,5 1 4 -4 -2 -1 -0,5 -0,25

-1
Y =—

~ s -2 X, USRI X 1s1a A \ . . \ h NI A
V@ cac diém (r,y ) va noi lai dugc: DO thi ham so6 X 1a hai nhanh duong cong ( : ) nam ¢ goc phan

tu thir II va () nam & goc phan tu thir IV.

1 -1

[p— VvV, = —
y=— . o

b) P nam trén do thi ham so X nén Y7 va 7 thoa man biéu thic trén nghia la *r . Do

, —1 ~
2'."-.' pa—=0= X, = 4'."-.' =+2
2.1‘;; + 8 Fp n R
P70 nén -
Xp = =05y =-2_.v,=05
Ve Y =2 i ! : thi +» =0

 pfoe i
Ta c6 hai diém (2:-05) va 2 ”'”'3).
[ x nQux=0

Y=TO=M= 1 xe 0

A A PRI AT e T
¢) D4 thi (D) cua ham sé M(2:2):N(-2:2)

gom 2 tia OM va ON véi

Hai db thi (D) va (H) cét nhau tai * 1),
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13.13. Ap dung lan luot cac tinh chét da cho ta co:

FOF(0)= F(140)+ F(1-0)=2/(1)=6= {(0)=2.
PO (= f (e D) £ (=)= £(2)+ F{0)= f(2)=T.
P20 (= (20D F(2=1)=F(3)+ F ()= f(3)=15.
POV =0(4) 4 F(2)= f(4)=4T.

() (3)= 4 (T)+ S ()= f(7)=3843.

Vay 1(7)=843,

F(31)=(15-12)(15+13) = 84,

13.14. Taco: 1=
£(4027)=0

13.15. Tacod: 4027 =2x 4+l = x=2013 Vay

CHUYEN DE 14. THONG KE
§1. NHONG KHAI NIEM MG DAU
§2. TRINH BAY MOT MAU SO LIEU
A. TOM TAT LY THUYET.
1.Khéi niém vé thong ké
Théng ké 1a khoa hoc vé cac phuong phap thu thap, t6 chic, trinh bay, phan tich va xtt ly s6
liéu.
2. Mau sb liéu

* Déu hié¢u 1a mot van dé hay hién tugng nao d6 ma ngudi diéu tra quan tdm tim hiéu. M6i déi
tuong diéu tra goi la mot don vi diéu tra. Mdi don vi diéu tra c6 mot s6 liéu, sb lieu do goi 1a gia

tri ctia dau hiéu trén don vi diéu tra dé.

* Mot tap con hitu han céc don vi diéu tra dugc goi 1a mot mau. S6 phan tir cia mot mau dugce
goila kich thwéc mau. Cac gia tri ctia dau hiéu thu duge trén mau dugc goi 1a mot mau sé

litu (mdi gié tri nhu thé con goi 1a mot s6 liéu ctia mau).
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* Néu thuc hién diéu tra trén trén moi don vi diéu tra thi d¢ 1a diéu tra toan bd. Néu chi diéu

tra trén mot mau thi d6 1a diéu tra mau.
3. Bang phan b0 tan s0 - tin suit. Bang phan bo tan s - tan suit ghép 16p.

Tan sb cua gia tri x; 1a s6 1an 1dp lai ctia gid tri x; trong mau sb liéu.

=|S

f
Tan sut f, cta gid trix laty sb gitta tinsd n; va kich thuéc mau N hay

Nguoi ta thudng viét tan suat dudi dang phan trdm.

Bang phan b tan s6 (goi tat 1a bdng tan s6) dugc trinh bay ngang nhu sau:

Gia trl (X) X1 X2 X3 e Xm
X A N:
Tan so (n) n; n, ns .. Ny,
8)
an
i=1

Trén hang tan s6, ngudi ta danh mot 6 dé ghi kich thude mau N hang téng cac tan sd (tie N =

g?

an

i=1 )

* B6 sung thém mot hang tan sudt vao bang trén, ta dugc bdng phin bo tan so - tan sudt (goi tat la

bdng tan so - tan suat).

Gidtri (x) X3 X2 X3 e Xm
2 2 N=
Tan so (n) n; n, ns . Xm
8’]
an
i=1
Tﬁn Suét % f1 f2 f3 RN fm

Chii i: Ngudi ta cling thé hién bang phan b6 tan sb - tan suat dudi dang bang doc.

* Néu kich thudc mau s6 liéu khd 16n, thi nguoi ta thuong chia s6 liéu thanh nhiéu 16p dudi
2:bl 2 . . a:bt

dang gibt hay @’b) (thuong c6 do dai cac 16p bang nhau). Khi d6 tan so cta 16p gibt la so gia

f=2
N trong d6

x| @bt x 1 @b - P 2;bk

tri 7 &bt (hay ™' & ) ) xuat hién trong 16p dé. Tan suat ctia 16p &bt la
N X A 2 2z, %;bc N\ N Z A X

N 1a tan so caa l6p Lva N la kich thuéc mau.

- Bang phan b6 tan suat ghép 16p duge xac dinh tuong tu nhu trén.
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a+b

c=—"
2

-
- Gia tri dai dién caa l6p %'bt Ia
4. Biéu do:

Céc loai biéu do6 thuong dung 1a: biéu dd hinh cot, biéu doé duong gap khuc va biéu d6 hinh
quat. S6 liéu vé biéu dd dugce lay tir cdc bang tan s6 - tan suat.

B. CAC DANG TOAN VA PHUONG PHAP GIAL

Dang Toén 1: X4ac Pinh Mau S6 Liéu.

1. Cac vi du minh hoa

Vi du 1: S5 hoc sinh gidi ctia 30 16p & mot truong THPT A duoc thong ké lai nhu sau.

o 2:17:0:0:3:0:0 1:17:0:1 6:6:0
152 4 5101 2:4. 0 3 3:1:0

a) Dau hiéu va don vi diéu tra & day la gi? Kich thudc mau bao nhiéu?

b) Viét cac gid tri khac nhau trong mau s6 liéu trén

Loi gidi

a) Dau hiéu 1a hoc sinh gioi, don vi diéu tra 1a mdi I6p ctia truong THPT A
Kich thudc mau la 30

b) Céc gia tri khdc nhau ctia mau s6 liéu trén 1a 0123456

Vi du 2: Dé may dong phuc cho khdi hoc sinh 16p ndm ctia truong tiéu hoc A . Ngudi ta chon ra
mot 16p A, théng ke chiéu cao ctia 45 hoc sinh 16p A (tinh bing cm) dugc ghi lai nhu sau :
102 | 102 | 113 | 138 | 111 | 109 |98 |114 | 101
103 | 127 | 118 | 111 | 130 |124 | 115 | 122 | 126
107 | 134 | 108 | 118 |122 |99 |109 |106 | 109
104 | 122 | 133 | 124 | 108 |102 |130 | 107 | 114
147 1104 | 141 | 103 (108 | 118 | 113 | 138 | 112

a) Dau hiéu va don vi diéu tra ¢ day 1a gi? Kich thuéc mau bao nhiéu?

b) Viét céc gid tri khac nhau trong mau s liéu trén

Loi gidi

a) Dau hiéu 1a chiéu cao ctia mdi hoc sinh, don vi diéu tra la mot hoc sinh ctia 16p SA
Kich thuéc maula N = 45

b) Céc gia tri khdac nhau trong méu s liéu trén 1a

102113 138,109,958 114,101, 103,127, 118111 130 124115, 122 126,107,
134108;99106,104;133,147,141,138,112

2. Bai tap luyén tap
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Bai 0: Thong ké diém kiém tra mon Toan ctia hoc sinh 16p 10 duge cho & bang sau:

biémthi | 0 | 1 | 2 3 14|56 |78]9]10
Tan sb 3121 1 |37 4 |8]9]3]|1

Cho biét don vi diéu tra va kich thudc ctia mau s6 liéu trén?

Bai 1: SO con cuia 40 gia dinh & huyén A dugc thong ké lai nhu sau
2 4 3 2 0 2 2
2 2 5 2 1 2 2
5 2 7 3 4 2 2
3 5 2 1 2 4 4 3

3
2
2

| W| W[
W N N Gl

a) Dau hiéu va don vi diéu tra & day 1a gi? Kich thuéc miu bao nhiéu?
b) Viét céc gia tri khac nhau trong mau s6 liéu trén

Bai 2: Tién hanh mot cudc tham do vé s can nidng ctia mdi hoc sinh nit 16p 10 truong THPT A,
ngudi diéu tra chon ngau nhién 30 hoc sinh nit 16p 10 va dé nghi cac em cho biét s can ning
ctia minh . Két qua thu duogc ghi lai trong bang sau (don vi la kg):

43 |50 |43 |48 |45 |40 |38 |48 |45 |50 |43 |45 |48 |43 |38
40 (43 |48 |40 |43 |45 |43 |50 |40 |50 (43 |45 |50 |43 |45

Déau hiéu va don vi diéu tra ¢ day 1a gi? Kich thudc mau la bao nhiéu ?

Dang Toén 2: Trinh Bay M4u S6 Liéu Dué6i Dang Bang Va Biéu Dé.
1. Cac vi du minh hoa

Vi du 1: S6 lugng khach dén tham quan mot diém du lich trong 12 thang duge thdng ké nhu &

bang sau:
Théng 1 2 3 4 5 6 7 8 9 10 11 12
S6 430 | 550 |[430 |[520 |[550 |[515 |550 |110 |520 |430 |550 | 880
khéach
Lap bang phan bo tan so - tan suat
Loi gidi
a) Bang phan bo tan s6 - tan suat
S6 lugng khéch Tan sb Tan suat%
(nguoi)

110 1 8,3

430 3 24,9

515 1 8,3

520 2 16,8
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550 4 33,4
800 1 8,3
Cong N= 12 100%

Vi du 2: Cho céc sb liéu thong ké ghi trong bang sau :

Thanh tich chay 500m ctia hoc sinh 16p 10A & truong THPT C. ( don vi : giay )

6,3]6,2/6,5/6,8

6,9

8,218,6(6,6/6,7

7,0

7,1

8,574|7,3|7,2

7,1

70(84|8,1|7,1

7,3

7,5

8,7\7,617,7\7,8

7,5

7,7\7,817,2|7,5

8,3

7,6

a) Lap bang phan b tan sb - tan suat ghép 16p véi cac 16p :

[60;65);[65;70);[70;75);[75;80);[80,;85);[85;9,0]

b) Vé duong gap khuc tan suat

Loi gidi

a) Bang phan b tan s6 - tan suat ghéo 16p la

L6p Thanh Tich (m) Tan sb Tan suat %
[6,0; 6,5) 2 6,0
[6,5; 7,0) 5 15,2
[7,0;7,5) 10 304
[7,5; 8,0) 9 27,4
[8,0; 8,5) 4 12,0
[8,5;9,0] 3 9,0
N=33 100%
b) Ta c6
L6p Thanh Tich (m ) Gi4 tri dai dién Tan suat %
[6,0; 6,5) 6,25 6,0
[6,5;7,0) 6,75 15,2
[7,0,7,5) 7,25 30,4
[7,5; 8,0) 7,75 27,4
[8,0; 8,5) 8,25 12,0
[8,5;9,0] 8,75 9,0

buong gap khiic tan suat ghép 16p la
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33

30 4

25 4

20

15 ]

10

6,23 6,73 7,25 773 B.23 B T2

Vi du 3: Diém thi ctia 32 hoc sinh trong ki thi Tiéng Anh (thang diém 100) nhu sau :

68 79 65 85 52 81 55 65 49 42 68 66 56 57 65 72
69 60 50 63 74 88 78 95 41 87 61 72 59 47 90 74

a) Hay trinh bay s6 liéu trén dudi dang bang phéan bd tan so, tan suat ghép 16p vdi cac 16p:
10,50); £50,60); £0.70);§/0,80); §0.90); g)},lmg

b) Hay vé biéu dd tan suét hinh cot dé mo ta bang phan bd tan suat ghép 16p da lap & cau a).
c) Hay vé biéu dd tan suat hinh quat dé mo ta bang phan b6 tan suat ghép 16p da lap & cau a).
Loi gidi

a) Ta c6 bang phan bd la

S Lop diém|  Tan suat
Lop diém| Tan so

[40;50) 13%
[40;50) | 4 [50;60) 19%
[50;60) | 6 [60;70) 31%
[60;70) | 10 [70;80) 19%
[70;80) | 6 [80;90) 13%
[80;90) [ 4 [90;100] 6%
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b) Biéu dd do tan suat hinh cot 1a

35% -
30% 34%,
25%
20% a0 -
15% T—0 .
10% +— —
5% +— |
ﬂ% I 1 I 1 I >
[40:50) [50:60) [60:;70) [70:80) [BO90) [90;100]
Piém
c) Biéu d6 hinh quat la
Lép | Tan | Gécé
diém | suit tam
i [40;50) | 13% | 468°
O [50;60)
[[60;70) [50;60) | 19% | 684°
[T0;80) 5
[80:90) [60;70) | 31% | 1116
M) [ 905 1040)
[70;80) | 19% | 684
[80;90) | 13% | 46.8°

D1 0
Nhan xét: Dé vé dd biéu dd hinh quat ta xac dinh goc Btah! Hink°dtiat dua vao cong thire Do
= £.360°

!
Vi du 4: Dé danh gid két qua ctia mot dé tai sau khi 4p dung vao thuc tién day hoc nguoi ta
thuc nghiém béng céch ra dé kiém tra mot tiét cho hai 16p(gan tuong duong vé trinh do kién

12A

thtc). Trong d6 16p 3 da duogc day 4p dung dé tai(l6p thuc nghiém), 16p 12A‘*(lé{p doéi

ching). Két qué diém cta hoc sinh hai 16p nhu sau:

Z

S6 | Sb6bai S6 bai kiém tra dat diém Xi

Lop HS KT 1 2 |3 4 5 6 7 8 | 9|10
DC12A; | 43 86 1 3|6 8 | 15120 |20 |12 | 2 | 1
TN 12A, | 46 92 0 1| 4 5 |16 |21 | 23 |15 | 3| 3

a) Hay 1ap bang phan b tan suat cta hai 16p trén
b) Hay 1ap biéu do tan suat hinh cdt cta hai l6p(trong cting mot biéu do)
c) Hay 1ap biéu dd tan suét hinh cot ctia hai 16p (trong cting mot biéu do)

Loi gidi

uigeli.xyz Trang 156



uigeli.xyz
a) Bang phan bd tan suat

S6 | S6 bai S6 % bai kiém tra dat diém Xi

HS | KT 1 2 3 4 | 5 6 7 | 8 | 9 |10
DC 12A; | 43 86 1,11 31| 76 [102]176] 223 [ 221123 23 [1,2
TN 12A, | 46 92 00 | 12 | 41 |53 185 22,8 [ 259|145 44 |3,0

Lop

b) Biéu dd phan b tan suét ctia hai 16p

300 _

A0

200

mec
150 mTN

£

Tan suat

X

100
50 —|
wole e U A

g 10

¢) Budng gap khtc tan suét cua hai 16p

30.0
25.0 4
20.0 4
15.0 -
10.0 4

3.0 -
0.0 1

—— B
+T_~"']

5

Tin sut

3. BAI TAP LUYEN TAP.

Bai 3: Diém kiém tra ctia 2 nhém hoc sinh 16p 10 dugc cho nhu sau:

Nhém 1: (9 hoc sinh) 1,2,3,5,6,6,7,8,9

Nhoém 2: (11 hocsinh) 1, 3, 3,4,4,6,7,7,7,8,10

a) Hay lap cdc bang phén bd tan sb va tuan suat ghép 16p véi cac 16p [1, 4]; [5, 6]; [7, 8]; [9, 10]
ctia 2 nhém.

b) Vé biéu dd tan suat hinh cdt ctia 2 nhém.
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Bai 4: Sau mot thang gieo trong mot giong hoa, nguoi ta thu dugc s6 liéu sau vé chiéu cao (don

vi la milimét) ctia cdc cdy hoa duogc trong:

Nhom Chiéu cao SO cay dat
dugce
1 Ttr 100 dén 199 20
2 Ttr 200 dén 299 75
3 Tu 300 dén 399 70
4 T 400 dén 499 25
5 Ttr 500 dén 599 10

a) Lap bang phan b tan suat ghép 16p ctia mau s6 liéu trén.
b) Vé biéu do tan suat hinh cot .
¢) Vé duong gap khuc tan suat

Bai 5: Chiéu cao cuia 40 van dong vién béng chuyeén dugce cho trong bang sau:

L6p chiéu cao (cm) Tin

s

[168;172) 4
[172;176) 4
[176 ;180 ) 6
[180;184) 14
[184;188) 8
[188;192] 4
Cong 40

a) Hay 1ap bang phan b tan suat ghép 16p ?
b) Hay vé biéu dd tan suét hinh cot dé mo ta bang phan bd tan suat ghép 16p da 1ap & cau a).

c) Hay vé biéu dd tan suat hinh quat dé mo ta bang phan b6 tan suat ghép 16p da 1ap & cau a).

Bai 6: Thong ké diém thi tét nghiép mon Todn ctia 926 em hoc sinh Truong THPT A cho ta két

qua sau day:

Diémbaithi(x) | 1 | 2 3 4 1 516 | 7|81 9|10

Tan sb (n) 17 | 38 124 | 176 | 183 | 119 | ... | 50 | 25

Tan suat % cee | oo 12100 Lo | oo | oo | 8,63 | 8,86

a) Chuyén bang trén thanh dang cot va dién tiép vao cac 6 con trong.

b) Vé biéu dd hinh cot tan sb.
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c) V& biéu do hinh quat tan suét.

Bai 7: Két qua lam bai kiém tra ctia hoc sinh 16p hai 16p gdm 16p thuc nghiém (TN) va hoc sinh
16p d6i ching (DC) duoc thé hién thong qua Bang thong ké sau day:

Sé S6 bai kiém tra dat diém tuong tng biém
Lc’fp HS
112345 6|7]|8|9|10] B
106G 6l gl 1]2l6l10/12]8]7]0]0] 63
106G 61l ololol2]4]6|12|10l8|a] 74

a) Hay 1ap bang phan b6 tan suat ctia mau sd liéu trén(trong mot bang)

b) V& biéu dd tan suat (trong mot bicu do)

§3. CAC SO DPAC TRUNG CUA MAU SO LIEU
A.TOM TAT LY THUYET.
1. S6 trung binh
~ ~ KoK oaX,
e V6i mau sb lidu kich thude N 1a bax, " }:

X Xt X
N N

e V6i mau s6 liéu dugce cho bdi bang phan b6 tan sb:

]

o

a nx

e _NX AN et nx
1 N

e Vi méu sb liéu duge cho bdi bang phan b6 tan s6 ghép 16p:

é-.'

ne
. ng +nc +..+ng
E = — = — — —

N ]

(cila gid tri dai dién ctia 16p th1 i)

2. SO trung vi

Gia st ta c6 mot mau gom N s liéu dugc sdp xép theo thit tu khong giam (hodc khong tang).
Khi d6 s6 trung vi M. la:

—S6 dung gitra néu N 1¢;

N1

— Trung binh c6ng ctia hai s6 dting gitra (sd tha < va 2 ) néu N chén.
3. Mot

N
2

. s 2 . . 4 p . M
M6t ctia mot bang phan bd tan s6 1a gia tri c6 tan s6 16n nhat va duge ki hieula = ©.
Chi y: — SO trung binh ctia mau s6 liéu duge dung lam dai dién cho cac s liéu ctia mau.
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— Néu céc s6 liéu trong mau c6 su chénh 1éch qué 16n thi dung s6 trung vi lam dai dién cho cac
s6 liéu ctia mau.
— Néu quan tdm dén gia tri c6 tan s6 16n nhat thi dung mét 1am dai dién. Mot mau s6 lidu c6 thé
c6 nhiéu mot.
4. Phuong sai va do léch chuan
Dé do mtrc do chénh léch (d6 phan tan) gitra cac gid tri ctia mau s6 liéu so vdi sdtrung binh ta
s* va do 1éch chuin ° = \/?
{2, 0 x,,

dung phuong sai

e V&i mau s6 liéu kich thusc N1a = =

14 14 1?“ ol
sf=—gx-Xf=—3qx-—ga x =
N'.-i]-_(' ! N El N* El &
=X - (%)
e V6i mau s6 liéu dugce cho boi bang phan bd tan sb, tan suat:
14 1 18 4
f==—gnix-xf==-gnx’- —Eg Nx =
A KR =g nxe fagd Ny
¢ g &
=4 fx-x =& nd-fa
¢ V4i mau s6 liéu dugc cho boi bang phan bd tan sb, tan suat ghép 16p:
19 14 1@ @
s=—gnlc-x¥=—qndg- =g ncz
ya e rganc yed nog
$ g ;o
=g flc -xf¥ =g fcd- kg fc =

(¢, my, f; 1a gid tri dai dién, tan s6, tan suat ctia 16p thu I;

) . ) n.+n +..+n,
N 1a s cac s0 liéu thong ké N= - ‘ )

Chd y: Phuong sai va do 1éch chuén cang 16n thi d6 phan tan (so véi s6 trung binh) ctia cac s6
liéu thong ké cang 16n.

B. CAC DANG TOAN VA PHUONG PHAP GIAL

Dang Toén : Xac Dinh Cac S6 Pic Trung Cia Mau S6 Liéu .

1. Cac vi du minh hoa.

Vidu 1: Cho cac sb liéu thong ké vé san lugng che thu dugc trong Indm ( kg/sao) ctia 20 ho gia
dinh

111 112 112 113 114 114 115 114 115 116

112 113 113 114 115 114 116 117 113 115

a) Lap bang phan b6 tan sb - tan suat
b) Tim s6 trung binh, trung vi, mot
Loi giai

Bang phan bd tan s6 - tan suat:

Tan suat (%)

QY
On

Gia tri x Tan s

uigeli.xyz Trang 160



uigeli.xyz

111 1 5
112 3 15
113 4 20
114 5 25
115 4 20
116 2 10
117 1 5
N=20 100

b) * S6 trung binh:

X = %[1.111 +3.112 + 4.113 + 5114 + 4.115 + 2.116 + 1.117) = 1139

*S6 trung vi: Do kich thudc mau N = 20 1a mot s6 chén nén s trung vi la trung binh céng cta
N =10 v +1=11
hai gia trj ding thtr 2 va 2 dola 114 va 114.

Vay M. =114

M, =114

*Mo6t: Do gid tri 114 ¢6 tan s6 16n nhat1a 5nén ta co: ' ©
Vi du 2: Dé khao sat két qua thi tuyén sinh mon Toéan trong ki thi tuyén sinh dai hoc ndm vira
qua cta truong A, ngudi diéu tra chon mot mau gdm 100 hoc sinh tham gia ki thi tuyén sinh do.
Diém mon Toan (thang diém 10) ctia cac hoc sinh nay dugc cho ¢ bang phan bé tan s6 sau day.

Piém [ 0| 123|456 |7 |8 91|10

Tansd | 1 |1 (3|5 |8 |13]|19 |24 |14 | 10| 2 | N=100

a) Tim mét, s6 trung vi.
b) Tim sd trung binh, phuong sai va do 1éch chuan (chinh x4c dén hang phan tram).
Loi giai

L t4 g 2 AA A 14 LMo =7
a) Ta c6 gia tri c6 tan sO l6n nhat " "0

Kich thudc mau la s6 chdn nén s trung vi la trung binh cdng cta hai s6 dung gitra

M =M=a5

vay =~ 2

b) Ta ¢6 s6 trung binh cong la

o= X TG+ 01+11+23+..+10.2

=623
N 100 o
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a nx: = 4277, é nx = 623

Ta co =t 1
14 1 & 77 @230
5P = — nx?-—§’ n :=—-?—+= 96
v @ B X E= g 1008 >

Suy ra phuong sai la =t =t

Do d6 d6 léch chudn1a > > 299,

Vi du 3: Tién lai (nghin dong) trong 30 ngay duoc khao sat d mot quay ban béo.

81 37 74 65 31 63 58 82 67 77 63 46 30 53 73
51 44 52 92 93 53 85 77 47 42 57 57 85 55 64

a) Hay lap bang phan bd tan sb va tan suat theo cac 16p nhu sau:
[29.5; 40.5), [40.5; 51.5), [51.5; 62.5), [62.5; 73.5), [73.5; 84.5), [84.5; 95.5]

b) Tinh s6 trung binh cong, phuong sai, d6 léch chuan ?
Loi giai

a) Bang phan b6 tan s6 va tan suat la

| Tan
Lép [Tanso .
R suat
tién lai

[29,5,405) 3 10%
[40,5,51,5) 5 17%
[61,562,5) 7 23%
[62,5,73,5) 6 20%
[73,5;84,5) 5 17%
[84,5,95,5] 4 13%
N 30 | 100%

§
a ne
X = I-=1 .y .
5 6 .| Giatr
b) Ta c6 N nen Lép |Tanso
An 13 dai di¢n
X = 335+ 546, + 7.57+ 668 + 579 + 490 _ 32 ticn lai g
» [29,5;40,5) 3 35
405:51.5) 5 46
a ”.':2 — ]_2334?; a ”.C. — lag? [ L) 5 )
Ta co =t i=1 [51,5:62,5) 7 57
Suy ra phuong sai la [62,5775,5) 06 68
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5 ne’ - i?é] ::,x,5=12 L Bg?f» 279,78
- g F 100 100 &

Do d6 d6 léch chudn1a ° » 1673,

Vi du 4: Cho mau s6 liéu gdm bon sb tu nhién khac nhau va khéc 0, biét s6 trung binh 1a 6 va s6
trung vila 5. Tim céc gia tri cia mau sd liéu d6 sao cho hiéu cta gid tri 16n nhat va gia tri nhé

nhat ctia mau sd liéu dat gia tri nho nhat.

Loi gidi

a bcd Dc:a{b.-:f:{d’ahqdl'w

Gia st cac gia tri cia mau so liéu la voi

M =b_;‘:=5p b+c=10

a

My X=6P atbtc+d=24Pp a+d=14

n

a<bh<c 1 b=>1
b+c =10 lﬂ:nEbhayl{b{_r)mébT NP bl {234}

O<a=<bal NP a=1d=13

Ta co

" Néub=2 thic=8 ma

Khi d6 céc gié tri cia mau s6 liéu la 1;2;8;13

i 5 =1b d =13
O=a<bal NP %—EPd—lE
" Néub=3thic=7,ma g_ -
Khi d6 c6 hai mau sb liéu thoa dé bai c6 gia trila 1;3;7,13 va 2;3;7;12
igs=1p d =13
O<a<bal Np @=2P d=12
" Néub=4thic=6ma %:3[} d=11

Khi d6 c6 ba mau s6 liéu théa dé bai c6 gia tri 1a 1;4;6;13, 2;4;6;12 va 3;4;6;11

Suy ra véi mau s6 liéu 6 cac gid tri la 3;4;6;11 thi hiéu ctia gid tri 16n nhét va gié tri nho nhat cua
mau s6 liéu dat gia tri nho nhat.

3. Bai tap luyén tap.

Bai 8: Do chiéu cao (cm) ctia 40 hoc sinh nam & mot trudng THPT, nguoi ta thu duge mau s6
liéu sau:
176 | 167 | 165 | 164 | 144 | 176 | 162 | 175 | 149 | 144
176 | 166 | 166 | 163 | 156 | 170 | 161 | 176 | 148 | 143
175 174 175 146 157 170 165 176 152 142
163 | 173 | 175 | 147 | 160 | 170 | 169 | 176 | 168 | 141
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a) Lap bang phan b tan sb - tan suat ghép 16p theo chiéu cao ctia hoc sinh véi cac 16p: [141;146],
[147:152], ..., [171;176] .

b) Dua vao bang phan b6 tan s6 ghép 16p trén, tinh chiéu cao trung binh, phuong sai va do léch
chuan ctia mau sb liéu da cho.

Bai 9: C6 100 hoc sinh tham du ky thi hoc sinh gioi mon todn, két qua duge cho trong bang sau:
(thang diém 1a 20)

biém [9|10| 1 |12|13|14|15|16| 1 | 18|19
1 7
Tansd |11 |3 |5 | 8 |13[{19|24| 1 |10| 2 | N=10
4 0

a) Tinh s6 trung binh va s trung vi.

b) Tinh phuong sai va do léch chuan.

Bai 10: C6 tai liéu vé tudi nghé ctia cong nhan hai td trong mot xi nghiép co khi nhu sau:
To1 2 2 5 7 9 9 9 10 10 11 12

T61I 2 3 4 4 4 5 5 7 7 8

Trong mdi t6, tinh tudi nghé binh quan, sé mét va sé trung vi?

Bai 11: Thong ké diém kiém tra todn ctia 16p 10C, gido vién bo mon thu duge sb liéu :
Diém 0 1 2 3 4 5 6 71819 10
Tan s6 1 1 1 5 6 7 11 5 4 | 2 2 N =45

Tinh : S6 trung binh, s6 trung vi, phuong sai va do léch chuan (chinh xdc dén hang phan chuc)
Bai 12: Dé dugc cap chung chi A- Anh vin clia mot trung tm ngoai ngit , hoc vién phai trai qua
6 1an kiém tra trdc nghiém , thang diém méi 1an kiém tra 1a 100, va phai dat diém trung binh tir
70 diém trd 1én.Qua 5 1an thi Minh dat diém trung binh la 64,5 diém . Héi trong lan kiém tra
cudi cing Minh phai dat it nhat la bao nhiéu diém dé dugc cap ching chi?

Bai 13: Cho hai bang phan b tan s6 md ta két qua diém thi mon Toén ctia hai 16p 10A va 10B
ctia mot truong(Hai 16p 1am cting moét dé) nhu sau:

Bang 1:Diém thi ctia 16p 10A

Diém 1 3 4 5 6 7 8

Tan s6 1 3 4 8 10 3 1 N=30
Bang 2:Diém thi ctia 16p 10B

biém 1 2 3 4 5 6 7 8 9

uigeli.xyz Trang 164




uigeli.xyz

Tan s6 1 2 3 4 6 7 3 3 1 N=30

a) Tinh phuong sai ctia tirng bang .
b) Nhan xét 16p nao c6 diém thi mdon Toan ddng déu hon,vi sao?
Bai 14: Nguoi ta da thdng ké sb gia cam bi tiéu huy trong vung dich ctia 6 xa A,B,....F nhu sau

(don vi: nghin con):

Xa A D E F

S6 luong gia cam bi 12 27 22 15 45 5

tiéu hay

Tinh s6 trung vi, s6 trung binh , phuong sai va do léch chuan (chinh xac dén hang trdm) ctia

bang so liéu thong ké trén

Bai 15: Tién hanh mot cudc tham do vé s6 can ndng ciia mdi hoc sinh nir 16p 10 truong THPT A,
ngudi diéu tra chon ngau nhién 30 hoc sinh nit 16p 10 va dé nghi cac em cho biét s6 cdn ndng
cta minh . Két qua thu duogc ghi lai trong bang sau (don vi la kg):
43 |50 |43 |48 |45 |40 |38 |48 |45 |50 |43 |45 |48
40 |43 |48 (40 |43 |45 |43 |50 |40 |50 |43 |45 |50

43
43

38
45

a) Lap bang phan b6 tan sb va tan suat (chinh xdc dén hang phan tram).
b) Tinh s6 trung binh ; s6 trung vi va mét .

Bai 16:Diém kiém tra mon toan ctia hai hoc sinh An va Binh dugc ghi lai nhu sau :

An

9

8

4

10

3

10

9

7

Binh

6

7

9

5

7

8

9

9

a) Tinh diém trung binh ctia m&i hoc sinh .
b) Tinh phuong sai va do léch chuan vé diém ctia mdi hoc sinh (chinh xdc dén hang phan
tram).

c) Hoc sinh nao c6 két qua 6n dinh hon? Vi sao ?
ON TAP CHUYEN DE 3

Bai 17: Diém kiém tra cudi ndm mon Toan cta 16p 10A & mot truong THPT nhu sau:

3 9 8 9 8 4 8 9 5 8
5 6 7 3 6 7 6 7 6 5
8 7 5 4 7 3 8 9 4 8
4 6 7 6 7 5 8 7 5 4

a) Pon vi diéu tra ¢ day la gi? Kich thudc mau 1a bao nhiéu?

b) Lap bang phan b tan sb - tan suét.
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Bai 18: Diéu tra vé thu nhép cta cong nhan xi nghiép X (don vi: nghin dong/ thing), ngudi ta
ghi dugc bang tan s6 ghép 19p sau day:

Lép Tén s6
[800; 890] 15
[900; 990] 25

[1000; 1090] 28
[1100; 1190] 35
[1200; 1290] 40
[1300; 1390] 30
[1400; 1490] 27

N

Tinh kich thudc mau va 1ap bang phan bo tan s6 - tan suat ghép 16p.

Bai 19: Can lan lugt 40 qua cam (don vi gram) ta dugc két qua sau (mau s6 liéu)
85 8 8 86 86 86 87 87 87 87 87 88 88 88 88 89
89 89 8 89 8 89 90 90 90 90 90 91 91 91 92 93
93 93 93 94 94 94 94 94 94

Hay lap bang phéan bd tan s - tan suat ghép 16p gom [85; 86], [87; 88], [89; 90], [91; 92], [93; 94]2.

Bai 20: Mot 1an kiém tra todn ctia mot 16p gdm 55 hoc sinh, théng ké diém s6 nhu sau:

Diém 0 1 2 3 4 5 6 7 8 9 10

S6hs 0 3 3 5 4 12 10 8 7 1 2

a) Hay lap bang phan bd tan s6-tan suat ghép 16p gom 5 16p [1,2], [3;4], [5;6], [7;8], [9;10]

b) Vé biéu dd tan suét hinh cot, dudong gap khic tan suét, biéu dd tan suét hinh quat.

Bai 21: Diém kiém tra cudi hoc ki moén Toan ctia hai t6 hoc sinh 16p 10A nhu sau:

T6 1: 8 6 6 7 3 7 5 9 6

T 2: 4 10 7 3 8 6 4 5 2 6

a) Tinh diém trung binh ctia mdi to.

b) Tinh s6 trung vi va modt cta ting to.

Bai 22: Thong ké tudi tho ctia cdc bong déen do mot nha méy san xuét ta c6 bang s6 liéu sau:

Tuditho | S6béng | Tuditho S6 bong
(gi®) (gio)
[1200; 1300) 15 [1600; 1700) 42
[1300; 1400) 20 [1700; 1800) 34
[1400; 1500) 36 [1800; 1900) 30
[1500; 1600) 48 [1900; 2000] 25

a) Tinh tu6i tho trung binh ctia mot bong den.
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b) Tinh phuong sai va d6 1éch chuéan.
Bai 23: Tai mot ctra hang ban hoa qua, ngudi ta kiém tra 65 thung tréi cay thi thay s6 luong qua

bi héng trong céc thung la:

5 0 8 7 9 4 2 6 1 4 5 3 7
6 4 2 5 4 7 9 7 3 8 6 5 5
0 4 2 3 1 5 6 0 3 5 7 6 7
1 3 5 0 2 4 3 9 7 6 5 4 1
4 5 3 1 3 2 7 0 5 4 2 1 3

a) Lap bang phan b tan s6 - tan suat.

b) Tim so trung vi va mo6t. Néu y nghia cta chung.

c) St dung mdy tinh bo tai hdy tim s6 qua bi hong trung binh trong mot thung. Tinh phuong
sai va do 1éch chuan (chinh x4c dén hang phan tram).

d) Lap bang phan bd tan s6 ghép 16p gom nam 16p, mdi 16p 1a moét doan c6 d6 dai bang 1.

Tinh gia tri dai dién ctia mbi 16p.

e) Tinh s6 trung binh va do léch chuén theo bang phan b tan s6 ghép 16p.

Bai 24: Nghién cttu can ndng cta tré so sinh thudc nhoém c6 bd khong hut thude 14 va nhém co
bd nghién thudc 14, ta c6 két qua sau (don vi: kg):

Nhém tré c6 bo khong hut thude 1a:

38 41 38 36 38 35 36 41

36 38 33 41 33 36 35 29

Nhém tré c6 bd nghién hut thudce 14:

33 29 29 33 36 35 33 29

26 36 38 36 35 26 26

Nhoém tré nao c6 can nang trung binh 16n hon ?

Bai 25: Hay thong ké diém kiém tra mon Todn gan nhét ctia cac hoc sinh trong ting t6 cua 16p.
Tinh diém trung binh va d¢ léch chuan ctia méi t6. T6 nao c6 diém trung binh cao nhat? Hoc
sinh ctia td nao hoc déu nhat?

Bai 26: Mot nha nghién ctru ghi lai tudi ctia 30 bénh nhan. Két qua thu dugc mau sé liéu nhu
sau:

21 17 20 18 20 17 15 13 15 20

15 12 18 17 15 16 21 15 12 18

16 20 14 18 19 13 16 19 18 17

a) Lap bang phan b tan sb.

b) Tinh s6 trung binh va do léch chuan.

¢) Tinh sé trung vi va moét.
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d) VéDbiéu dd tan s6 hinh cot va duong gap khuc tan sb.

Bai 27: M6t trdm bay muoi chin ct khoai tdy Chia thanh chin 16p cén ca trén khéi luong cta

ching( don vi : gam). Ta ¢6 bang phan bd tan s6 sau:

Lop Khoang Tan s6
1 [10;19) 1
2 [10;19) 14
3 [10;19) 21
4 [10;19) 73
5 [10;19 42
6 [10;19) 13
v [10;19) 9
8 [10;19) 4
9 [10;19) ,

a) Tinh Khoi luong trung binh ctia 1 ct khoai tay.

b) Tinh do léch chuan va phuong sai.

Bai 28: MOt mau s6 liéu ¢6 kich thuée mau N va cé bang phéan bd tan suat nhu sau :
Gia tri(x) 0 1 2 3 4

Tansuat (%) | 12,5 6,25 25 50 6,25

Tim gié tri nhoé nhét c6 thé c6 ctia kich thude mau N.

Bai 29: Dé so sanh, kiém dinh chat lugng hoc tap ctia hai 16p 10A va 10B ngudi ta ra mot dé
kiém tra mot tiét. Thong ke két qua lam bai kiém tra ctia hoc sinh hai 16p nhu sau:

Bdng thong ké cdc diém so (Xi) ciia bai kiém tra

S8 S6 bai kiém tra dat diém Xi
Lop g

bai | g ol 3 |als|e6|7]8]09]10
10A 46 0 0 2 5 9 9 12 5 4 0
10B 47 0 0 0 3 6 10 13 2

a) Hay lap bang phan bd tan suét cta s6 liéu théng ké trén

b) Vé biéu dd phan bd tan suét ctia hai l6p

¢) Vé duong gap khc tan suat cua hai l6p

Bai 30: Thong ke diém s6 ctia 46 hoc sinh 16p 10C trong ki thi hoc ki nhu sau
3 6 9 7 8 6 7 5 8 5
5 4 6 7 4 8 9 6 7 5
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N
6] ]
@]
i
\O
€]
N

7 6 5
5 7 9
3 4 6 7 4 6

N
(o)
N
Qo
(o)
N
Q1

a) Lap bang phéan bd tan s

b) Lap bang phan b tan suat véi céc 16p sau: [1:2]). [3:4]. [5:0]. [7:5] va [9;10]

c) V& biéu do tan suét hinh cop ghép 16p.

HUGONG DAN VA PAP SO CHUONG V
Bai 0: Don vi diéu tra: mot hsinh 16p 10, kich thudc ctia mau s6 liéu: 42
Bai 1: a) D4u hiéu la s6 con, don vi diéu tra la mdi gia dinh ¢ huyén A
Kich thuéc mau la N=40
b) Cac gia tri khac nhau ctia mau s6 liéu trén la 23457
Bai 2: Dau hiéu diéu tra: S6 cAn ndng ctia mdi hoc sinh nit 16p 10
DPon vi diéu tra: Mot hoc sinh ni.

Kich thudc mau: 30

Bai 3: a) Bang phan bd tan s6 - tan suat ghép 16p 1a

Lép |Tan so|Tan suat Lép |Tan s6|Tan suat
diém | ni fi diém | ni fi
[1; 4] 3 33% [1; 4] 5 45%
[5; 6] 3 33% [5; 6] 1 9%
[7; 8] 2 22% [7; 8] 4 36%
[9; 10] 1 11% [9; 10] 1 9%
N 9 100% N 11 100%

b) Biéu d6 tan suat hinh cot ctia hai nhém 1a

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

45%

36%

t

an sua

@ Nhém 1
220 .
®m Nhom 2

T

9% 11%— 9%

[1; 4] [5; 6] [7; 8] [9; 10]
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Bai 4: a) Bang phan b tan suét

ch’ip Tan suat
chiéu cao
[100;199) 10%
[200;299) 38%
[300;399) 35%
[400,499) 13%
[500;599) 5%
N 100%

b) Biéu do tan suat hinh cot 1a

40% 38% 35%

30%
20% T—30% 13%
10% 5%

0%
1 2 3 4 5

Chiéu cao

¢) Budng gap khuc tan suét 1a

40

8 .| Giatri
351 35 Lop |Tansuat]
30 . dai dién
chiéu cao| fi
25 ci

20 1 [100;199) 10% | 150
51 13 [200;299) 38% | 250
[300;399) 35% | 350

10 - 10

5 5

0

150 250 350 450 550

Bai 5: a) Bang phéan bd tan suét la

Lép | Tan Lép Gi tri
chiéu cao| suét chiéu dai dién
[168;,172) | 10% cao ci
[172:176) | 10% [168:172
[176;180) 15% ) 10% 170
[172;176

uigeli.xyz Trang 170
10% 174

TT76- TR0



[180;184) | 35%
[184;188) | 20%
[188;192] | 10%

N 100%

b) Biéu do tan sb hinh cot 1a

uigeli.xyz

40% 35%
30%
20%
20% 5%
10% 10% 10%
10%
0% T T T T T
[168;172) [172;176) [176;180) [180;184) [184;188) [188;192]

c) Biéu do tan suét hinh quat la

Bai 6: a) Tacé N = 926 do d6 ta c6 két qua sau

0[168;172)
0 [172;176)
O [176;180)
[180;184)
[184;188)
[188;192)

Diém bai thi(x) Tan s6(n) Tan suat %
1 17 1.84
2 38 4.10
3 112 12.10
4 124 13.39
5 176 19.01
6 183 19.76
7 119 12.85
8 82 8.86
9 50 5.40
10 25 2.70
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b) V& biéu dd hinh cot tan s6

200 176183
150 112 124 119
100 ) 22
S0 7 38 >0 25
o LM |_| [
1 2 3 4 5 6 7 8 9 10

c) Biéu d6 tan suét hinh quat la

01
a2
a3

m6
|7
Os
w9
@10

Bai 7: a) Bang phan bd tan suét diém cta bai kiém tra

S6 S6 % bai kiém tra dat diém tuong tng
Lép

HS ™ 2 3 14151611 718719110
100G |46 | 0 | 22 | 87 217|261 1217| 87 | 87 | 22
100G 146 | 0 0 |43 | 87| 13 |261]217]174] 87

b) Biéu do phan bd tan suat
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s 300 -
=
=
%" 25,0 B
=
E 200 ] @ec
'§ mTN
S 150
£
g 10,0
Q)
v
= 5.0
=
= M
‘g 0:0 T T T - 1 1 1T 71 1T 1

1 2 3 4 5 6 7 8 9 10

Piém

Bai 8: a) Bang phan bd tan so - tan suat ghép 16p

Lop Tans6 | Tan suit (%)
[141;146] 6 15.0
[147;152] 4 10.0
[153;158] 2 5.0
[159;164] 6 15.0
[165;170] 10 25.0
[171;176] 12 30.0
N =40
b) Chiéu cao trung binh: x =162 4, phuong sai: s* =116 19, do léch chudn: s=1078

Baio: X = 1> 23, M. =155 phuong sai: s = 3'96, do lech chudn: ° = 199
Bai 10: * T4 I: - Tudi nghé binh quan:

X é X, 2+2+5+7+9+9+9+10+10+11+12

= 7281
n 11

- S6 trung vi:

*T6 II: - Tudi nghé binh quan:
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N
[e)
X
% = ,-a=1 ’ _2+3+4+4+4+5+5+7+7+8=49
N 10 '
M, =4
- S6 mbt :
M, =45
- S6 trung vi
_ 10
X=ié nx, » 55
Bai 11: Sb trung binh: 4520
S6 trung vi :
N+1 46
. =—=23 ) M =6
N=45]lasolé; 2 2 ,50 liéu tha 23 1a 6P s6 trung vi ' e
10 0
52 =ié n/ 12_ i a anl:» 4'7
559, 4289,

Phuong sai:

e = J2

Do léch chuan: s=1s» 2'2.

Bai 12: Goi X 1a s6 diém trong 1an kiém tra cudi ma Minh can dat dugc dé dugce cap chiing chi
64,55 = 3225

Ta c6 s6 diém qua 5 1an thi cia Minh 1a

X+ 3225

=700 x =975
Suy ra .

Bai 13: Goi X,¥ 1an luot la s6 TBC ctia céc sb liéu trong bang 1,bang 2 ta co:

-_1
x=—(L2+33+..+18 =52
30( ) =5

__i _
y—30(1.1+2.2+...+1.9) 52

S? =%)[(2- 522 +33- 527 +...+(8- 52?]» 183
52 =3_10[(1- 52° +22- 52?+...+(9- 52?%]» 369

— - 2 2
Vi X=Y =5,2 nhung 55 <>/ nén diém thi mén Todn cia 16p 10A dong déu hon 16p 10B.

Bai 14: M.=22; X=21; s* =164,333;s=12,8

Bai 15: a) Bang phan bd tan s6 - tan suat
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S6 can nang (kg) 38 40 43 45 48 50

Tan s6 2 4 9 6 4 5 N =
30

Tan suat(%) 6,67 | 13,33 | 30 20 13,33 | 16,67

T 2.38+4.40+9.43+6.45+4.48+5.50 44.5
b) S6 trung binh: 30 ,
43445

S6 trung vi: 2

44

Mét: M, =43

Bai16:a) An :S6TB X =7,5

Binh:S6TB ¥ =7,5

b) An: phuong sai : Sz 6,25 ; Do léch chudn:s =25
Binh : phuong sai : i =2 ;Do léch chuan : s = 1,41
Vi 53 <51 = Binh c6 két qué on dinh hon

Bai 17: a) Don vi diéu tra 1a mét hoc sinh 16p 10A, kich thudc mau N =40

b) Bang phan b tan sb - tan suat la

Diém 3 4 5 6 7 8 9
Tan sb 3 5 6 6 8 8 4
Tan suat(%) | 8 13 15 15 20 20 10

Bai 18: Kich thuéc mau &V =200

Bang phén bd tan sb - tan suat ghép 16p

Lép Tan s6 Tan suat(%)
[800; 890] 15 8
[900; 990] 25 13

[1000; 1090] 28 14
[1100; 1190] 35 18
[1200; 1290] 40 20
[1300; 1390] 30 15
[1400; 1490] 27 14
Bai 19: Bang phéan bd tan s6 - tan suat
Lép Tan s6 | Tan suat (%)
[85; 86] 6 15
uigeli.xyz
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9
87; 88] 1 25
[89; 90] 4 27,5
[91; 92] 10 10
[93; 94] 25
N =40
Bai 20: a) Bang phéan b6 tan so-tan suat ghép 16p
Lép | Tanso Tan suat
(%)
[12] 6 11
[3:4] 9 16
[5;6] 22 40
[7:8] 15 27
[9;10] 3 5
N =55

b) Biéu dd tan suat hinh cot

50%
40%
30%
20%
10%

0%

[1:2] [3;4] [5;6] [7:8]  [9:10]

Dbuong gap khuc tan suat

.| Giatr
. |Tan suat
Lop diém| dai dién
(%) .
ci

[1;2] 11 1,5
[3:4] 16 3,5
[5:6] | 40 5,5

Biéu do tan suat hinh quat
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Bai 21: a) % 633 % %55

b) T6 1:

—6M—6

011;2]

O13;4]

afs;e]
[7:8]
[9;10]

uigeli.xyz

[¢}
a ng

)—<=i=1

Bai 22: a) Tudi tho trung binh ctia mot béng den la

d
a ng =
b) Ta c6 i=t

Phuong sai la

s° lék nc - ig nc
N ) N2 ) i

s=198,5

Do léch chuan 1a

Bai 23: a) Bang phéan bd tan s - tan suat

[1O%

SH

= 393922

668218000, a nc = 405700

i=1

= 16228

Piém

0

1

2

3

On

Tan s

5

6

6

9

11

Tan sut(%)

7,69 19,23

3

9,2

13,85

13,85 | 16,9

9,23

12,31

3,08

4,62

b) Me=4,M0=5

9 x=4,17; s> =5,83; s =2,42

d) Bang phan b6 tan sb ghép 16p 1a

Lop

[0;1] | [2;3]

[4;5]

[6;7]

[8,9]

Tan s6

11 15

20

14

Gia tri dai

dién

05 | 25

4,5

6,5

8,5

x=4,10; s> =5,56; 5 = 2,36
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Bai 24: Nhom tré 6 b6 khong hiit thude 1a: ¥ =363

Nhém tré c6 bd nghién hut thudce 1a:

Suy ra nhém c6 bd khong hut thude 14 ¢6 can ndng trung binh 16n hon 16n hon

a x=3,2

Bai 26: a) Bang phan bo tan sb

C

6

5

4

Tudi 12 |13 |14 |15 16 17 18 |19 20 |21
Tan s6 2 2 1 5 3 4 5 2 4 2
b) ¥=16,8 5" =6,55=25
) M, =17, M, =15 ¢ o M, =18
d) Biéu dd tan sb hinh cot 6
5
4
3
24
1 4
0 4
12 13 14 15 16 17 18 19 20 21
Puong gap khtic tan s6
12 13 14 15 16 17 18 19 20 21
uigeli.xyz Trang 178



uigeli.xyz

Bai27: X = 48,3547486; s~13,95127664; s> #194,6381199

Bai 28: Tan s6 cua gia tri 0 1a

12,5N N
100 8
6,25.N N

Tan s ctia gid tri 1va4la 100
25N N
Tan sb cuia gia tri 2 1a 100 4
SON N
Tan sb cuia gia tri 3 1a 100 2
=N chiahétcho?2;4:;8;16

= Gié tri nho nhat c6 thé c6 cta N 1a boi s6 chung nhé nhat cta 462 ;4 ;8;16

16

Vay gia tri nhé nhét c6 thé c6 ctia N 1a 16

Bai 29: a) Bang phan phoi tan suat

Diém
1 2 3 4 5 6 7 8 9 10
Lop
10A 0 0 0 6,4 128 (21,3 (27,7 17 | 10,6 | 4,2
10B 0 0 43 1109 | 196 | 196 | 26,1 | 109 | 8,6 0

b) Biéu do phan phoi tan suat cua hai 16p

25

— ‘

15

c) buong gap khuc tan suat

Bai 30: a) Bang phéan b6 tan so6

10

— ‘

30

Tan suat(%)

1521 39,1 | 37 8,7

25

20

15

10

9 10
4 0
b) Bang phan b tan suat
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50
40

30
20
10
; | -

Chuyén dé 15.
BIEU THUC PAI SO
GIA TRI CUA MOT BIEU THUC PAI SO

A. Kién thirc can nhé
1. Biéu thirc ma trong d6 ngoai cac s, cac ky hiéu phép tinh cong, trir, nhan, chia, nang 1én lity thira con
c6 cac chir (dai dién cho cac sé) duoc goi la biéu thirc dai sb.
2. Trong biéu thirc dai s6, cac chir co thé dai dién cho nhiing s6 tiy y nao d6. Nhitng chir nhu vay goi la
bién s6 (goi tat 1a bién). Khi thuc hién cac phép toan trén cac bién, ta c6 thé ap dung nhimng tinh chét, quy
tac phép toan nhu trén cac sd.
3. Dé tinh gia tri cia mot biéu thirc dai sb tai nhitng gié tri cho trudc cua cac bién, ta thay céc gia tri cho
trude d6 vao biéu thirc rdi thuc hién cac phép tinh.
B. Mt s6 vi du
Vi du 1: Hiy viét cac biéu thirc dai sb biéu thi:
a) Tong clia hai 1an X va nim lan Y binh phuong;
b) Binh phuong ctia hiéu * va 7 ;
¢) Tong cac 1ap phuong cua X va V'
d) Tich cua hi¢u 4va byéi tong cac binh phuong cua ¢ va b
v Tim cdch gidi: Dua vao quy udc: Trong mdt biéu thirc, phép tinh nao lam trude thi doc sau, phép tinh

nao lam sau thi doc trudec.
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Giai

a) 2x+5y7.

3

b ()

C) X +y.

2

d) [:[.'—."1}(”-‘ s '

Vi du 2: Cho biéu thirc 2% —4¥ +3  Tinh gi4 tri ciia biéu thic tai:

a) ¥ =2,
b) X:O,S.
) ¥=0;
2
X=—
d) 5.

v' Tim cdch giai: Thay bién ¥ trong biéu thirc dai s6 trén bang cac so da cho ta dugc cac biéu thirc sb.
Két qua nhan dugc khi thyc hién cac phép tinh trong biéu thire s6 d6 chinh 1a gia tri cua biéu thirc dai
s tai céc gia tri cho trude cua bién
Giai
a) Thay ¥ = =2 vao biéu thirc trén ta co:

5(-2) —4(-2)+3=54+8+3=3I

Vay gia tri ctia bidu thire: 3 —4¥ +3 tai ¥ =2 13 31,

b) Thay ¥ = 0.5 Va0 biéu thirc trén ta co:

[t

+3=2,25

5.00,5) —4(0.5)+3=75(0,25)-

Vay gié tri cta biéu thire: 3¥ — 47 +3 i ¥ = 0.5 13225
¢) Thay ¥ = 0 vao biéu thirc trén ta co:

5.0 —4.0

L)

=3

-

Vay gié trj cua biéu thire: 33 —4¥ +3 ai x=0 133,

2
Xx==
d) Thay 5 vao biéu thire trén, ta co:
“TIE.]-—;I S S L S L
ls)os T s s 7 s TS
2 1
o -3 - X =— 2—
Viy gi4 tri cua biéu thue 3¥ — 43 tai 513 5,

Vidu 3:
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a) Hay viét biéu thirc dai s6 P biéu thi: Hiéu dién tich hinh tam giac day 1a a, dudong cao h, véi dién tich
hinh chir nhat c6 kich truéc 1a b va c (a, h,, b, ¢ c6 cung don vi do).
Tinh P bidt @ = e h o= 100w b= 50w o =4om
1
b) Hinh tron c¢6 chu vi 1a C thi dién tich Q ctia 4 hinh tron dugc biéu thi biang cong thirc nao. Tinh Q biét

C=32m1=314

Giai
p ah, be
a) 2
e T —_ aapt _ gt o= e

Thay i =25cmh = 1em: b= 5cm ¢ = dem ta duoc:

2510 _ o
F= = -534= ]ﬂ}l{u-m'j

('—'*-*r::—r—i

b) Ta biét néu hinh tron ban kinh 1a 7, thi 2

Dién tich hinh tron ban kinh 7 dugc cho boi cong thirc: S=xr

_|_f (-. .- (1:

Al

()= l | =
Do dé 4 L2z lox _

2¥
IOz

Lad

(J'=['

. _ = U.EI[JH:]
Thay C=3.2m 4, co: B

= =23
4 X X} 21 tal:

Vi du 4: Tinh gia tri cua biéu thirc -
a) x=2yv=-4

b) X+y= 10 3 3x= 2}"

c) {=0.5 va b =4

V' Tim cdch gidi: Biéu thirc A ¢6 hai bién * va V .
a) Pa cho biét gia tri ctia bién ¥ ; suy ra ¥ rdi thay gi tri cua hai bién vao biéu thiic A.
b) Tir quan hé giira hai bién ¥ Y =3 (1) va 3¥ =2V (2) ta biéu didn * theo ¥ tir (1) rdi thay vao (2)

dé tim gia tri ctia Y . Tir d6 tim tiép gid trj ctia .

| | v =105
v|=0.5= : :
v=-0.5 . v e o, =05 =4 (=05 =
c) Luuy ' 0,5 nén phai xét ca hai cap gia tri [- > ”Va [- e 4}.
_ (M =0
i v=0 V7
d) Luuy - .

uigeli.xyz Trang 182



uigeli.xyz
Giai

=2y=—4

a) Véi ! Ytaco ¥ =—4va ¥ ="2

Tacs 1= (—4) =2(=4)(-2)+3(-2) =lo—16-24=-24

ir= 2_1' = 3[] - _1'} = 2_1'

by T ¥y =10 = =10-y 0

=M -3y=2y=3=5r=v=0

Tird6 c6 * = 4. Thay vao biéu thirc 4=+ —24.0+ 3.0 =0l0,

v=4 gi A= (0.5) ~2.(-0.5)4 134" =190,25 |

R I O - ) T O 1
Do dé6 A 2.2.(-3) (=3) 03
~ 3a—-4b a5
Vi du 5: Tinh gia tri cua biéu thirc sau: 4a-3b pig b9
a 5 a b

v’ Tim cach giai: Do 9 ching t6 @# 0 va #0 ngn huéng giai 1a 1am xuét hién & hodc ¢ trong
biéu thire bang cach chia ca tir va mau cho a hodc cho b. Hodc ¢6 thé biéu dién a theo b (hoic b theo

>
a). Cing c6 thé biéu dién a va b theo bién phu k tirti s6 9 .

Tu dé c6 mot so cach giai sau:

Giai
a 5
Dob 9nena#0y3b#0
» Cach 1: Chia ca tr va mau cho b, ta co:
= = “¥
38y 32y oy 2
Y, 5 20 F
493 42 2y 1
f 0 Q 0
a 5 b 9
» Cach?2:Chiacatrvamiuchoa. Do » 9 nén ¢ 5 Nén
¥
340 542 2
_ - 5 _ _“_' —1
A= h o- 7
432 432
i b 2
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a 5
> Cach3: b 9 nen 94 =5b Do do:
C(3u—4b)9  39q-30h 15h-30h 21k .
C20h-27h —Th

© (4a—3b)9  49a-27h
3.5k-4.9k _ 21k _,

£
Sl a=Skb=9% 4= -
> Cach4: b ° nén 456398 Tk
5 15 21
- - 3-h—-4h —hH-4h --=h
i u 2 0 0 0
—=—=ga=—=h= Ad= _ = =—2 -3
h 9 5 20
4. _h-3h —h-3h ——_h
> Céach5: 9 9
9 21
d 5 9 -4 —a ——a
=l h=_pg = A= G = : =3
L c II|
b9 : da—3 -  ——u
» Cach 6: 5 5
dag+h g+ 2018

B=- b —
Vi du 6: Tinh gia tri cua biéu thirc sau: Sa—-2018  Sa-b

=2008 b= —dara= 50450 =403, 00 h =54
nén cac mau so trong B trudc va sau khi

biét @ P
V' Tim cach gidi- Do bz —daia=-530450=403,00 h = 5a
bién ddi déu khac 0. Mat khac, @—b=2018 pgn ta ¢o thé thay 2018=a—b rong biéu thirc hodc
biéu dién a theo b; b theo a tir @ — b=2018 Ty d6 c6 mét sb cach giai sau:
Giai

» Céch 1: Thay 2018=a- b vao B, ta co:
davla=b) daih _‘3:.'—."1_] |

]

5 da + b
Sa—{a—h) Sa—h da+h Sa-h
5 Sa—a+h 4a+ 2018 Sa—(a—bh)  4a+2018
g S5a-2018 data-b  5a-2018  da+(a-!
> Cach 2: Bién ddi Sui 15 da+a-b i 1 da i {a—h)
j_.‘_?[.'—jl’]]?\i 4[.'-2[']]?“{_] =2
Sa—2018  4a+2018 i

8 ta co

Thay ¥~V =
» Cach3: Tur @ — 0 =2018 = a = 2018+ v3 thay vao B, ta co:

4(2018 +5) +2018 80724+ 5h 10090 + 4k
COS0T72 4 3A 10090 ¢ 45

]

H20IS8+h)+h
5(20018+ h)—h

5(2018 4 h)- 2018

» Céach4: Tu @ —h = 2018 =h =a— 2018 y3 thay vao B, ta co:
A+ jﬂ]:‘i_] ]

L2018

| ]

e+ 2008 Sa-2018

Sa—(a—2018) 5a-2018 4a

da+(a—2018)
f=—— i
Sa—=201%
Trang 184
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Vi du 7: Tim gia tri cac bién dé:
2016
a) Biéu thuc 3¥ —2019 ¢4 gja trj bang 1;

py A =107 =9)(z o)

c6 gia tri bang 0;
c) z7=82+10 ¢4 gia tri 16n hon 10.
v" Tim cach giai:
2016 2016
a) 3¥ —2019 ¢4 gia tri bang 1 c6 nghia la 3 —2019 B (hoac la 2010 = 3-"'_3':]]"3').
b) Mot tich bang 0 khi it nhat 1 thira s6 bang 0.

¢) 2 = 82410 ¢4 gig trj 16n hon 10 nghia 13 2~ — 82 >
Giai
a) Jr=2010=2019 < 3x=4035 = v = 1345

A=) -9) (1 0)=0
b) Do r'+4>0 vG1 moi gia tri cia t nén ( H Hl '“' }

©=1=0 =1 v=1
= .1-:—'.}:(]»:&, .1-3=q{: p==3
z+bh =0 - =-0 - =_f
c): —8z 41010 " -8z 0= z(z-8)=0
|:.“-*U ]:?n-l:l .
| = \'HU@] g7
Suy ra z va Z—8 phai cung ddu nghiala '~~~ =y
— = -0
l: -8l ] e 8

hoac '
z>8

Vay dé Z=82+10 ¢4 gia tri 16n hon 10 thi L<O,

Vi du 8: Cho ahed z0a-bh—c=10 va ¢=-3d

& »i h ' T < Y

M =| 1—i|| 1 4 _’|| 1—i|| 1+ = |

Tinh gié tri cua bidu thire o e el d)
V' Tim cach gidi: Do ¢ bed 20 pan a, b, ¢, d déu khac 0.

a  h—a h c+h c o d-c

LN (i

-9
Taco: D h ¢ ¢ i i

(o= — vovid—h—c=0= —c=b-—gia-c=bhct+h= ERT: , L
Véi €= 3d vatx @ c=0 ‘ 2, d = ‘ “ thay vao biéu thirc ta c6 cach gidi sau:

Giai
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h—g c+bh a—cf, =34 —-ca b . .
M = — | — = — = (2)=(-1)(-2)=2
, da /b hoa

h ¢ i
C. Bai tap ap dung

15.1. Tim cac cip giita biéu thirc dai s6 a), b).... véi cac dién dat tvong tng 1); 2);...

Sa-— (Sh)2 a) 1) | Binh phuong hi€u cac binh phuong ciaavab
3+3p° b) 2) | Lap phuong tich ctia 3 va ¥ binh phuong

(3.»(3 )3 c) 3) | Hiéu cta 5a va binh phuong ctia 5b

(= )lx+ ) d) 4) | Binh phuong ctia hidu hai s6 2a va b

( a —b )J e) 5) | Téng cta 3 véi 3 1an 1ap phuong cia p

(2a- b)2 2) 6) | Tich cua hiéu hai sé * va ¥ véi tong cta chung

15.2. Viét cac biéu thirc dai s6 biéu thi:

a) Hiéu gitra binh phuong cua a vai 2 lan tich ctia b va c;

b) Binh phuong hiéu céac 1ap phuong cua X va v ;

¢) Hiéu giita 1ap phuong cta tong cac binh phuong ctia a va b v6i hiéu cac 1ap phuong cia chiing;
d) Tich cua tong hai s6 X va ¥ voi hiéu cac binh phuong cta chung.

P=6r— 4,504 3

15.3. Tinh gia tri ctia biéu thirc tai:

15.4. Viét cac biéu thic dai s6 biéu thi:
a) Tong A chu vi hinh vudng canh a véi chu vi tam gidc déu canh b. Tinh gid tri cia A voi

g = Scmih =Y%m

b
b) Hi¢u B dién tich hinh vuong canh ¢ v&i dién tich hinh chit nhat canh ¢ va d. Tinh gié tri cia B v&i
H 1] ] 1]
= —glihod = =i
1

g

¢) Hiéu C gitra di¢n tich hinh thang hai day e, g duong cao h véi dién tich tam giac canh day e, duong cao

twong tmg h. Tinh gi4 trj ctia C véi € = I8, 4z g =10.5m: = 0,8m ;
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. rn==m
d) Téng D dién tich hai hinh tron ban kinh "I va 2. Tinh gid tri cua D voi 4 va

v, =05m: 7 =314

15.5%. Véin 1a so ty nhién:
a) Viét biéu thirc biéu dién: Tong P cta 100 sb ty nhién lién tiép bat ddu tir n. Tinh gia tri cia P khi
n=10 :
IRy , SR 1.X 2 , A CA 10 1iA gi A . A 12 31 1.4 =2
b) Viét biéu thirc biéu dién: Tong Q cua 10 s6 ty nhién 1€ lién ti€p. Tim 10 so 1¢ do biét Q=200 ;
¢) Biét tong ba s6 ty nhién chan lién tiép 1a 36. Tinh gia tri ciia H 1a hiéu cc binh phuong cua s6 16n nhat

va s0 nho nhat trong ba s6 do.

15.6. Tinh gié tri cac biéu thic sau:

2, __] 1
a) .Ii"-:_'._-z'l- QE tal H_Eil_ '2___5
b)f =2y ——1|1|-3: tai r=2 =3 |:|——1
C)(f—1|l.—_:'-‘|—ﬂ".1 Q_Itai| |=" p=-2-=—]

15.7. Gilra mdt cai san hinh vudng canh a (mét) nguoi ta xay mot vuon hoa hinh vudng c6 canh b (mét) (
a>>b ),

a) Viét biéu thirc dai sb biéu thi dién tich S con lai cua san.

b) Viét biéu thirc dai sb biéu dién sd vién gach can mua N @ lat kin san néu gach hinh hop chir nhat, mat
hinh chir nhat cta vién gach dé 14t trén san co kich thude dai c(m); rong d(m);

c) Tinh N néu @ = Ay b =12m 0 =020 d =0, 1l

15.8. M6t bé nude co ba voi chay vao va mot voi chay ra. Voi thir nhat mdi phut chay vao * lit nude. Voi
thtr hai cir hai phut chay vao ¥ lit nudc. Voi thir ba ctr ba phiit chay vao Z lit nude. Voi tha tu chay ra cur
bbn phut chay mét ? lit nude.

a) Viét biéu thirc dai s6 biéu thi lugng nudc V ¢ thém trong bé sau khi mo ca 4 voi trong thoi gian a
phut;

r — T - . C I
b) Tinh gid tri cia V néu © = 20 v =00 2=45:0=40 o3 a =15

15.9. Tinh gia tri cta cac biéu thirc dai so sau:

4_9(!—8?} a 5

a) T 8a—9b pikt 1_3_6;
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Jag—h fa+ 2h—=20158 2018
H= - 2a+ h=2015 a=
b) Sa—=2018 A+ h vai 5

s a=—4h
5
b — 2h Jh—u

) 2ai2018 252018 ygi a—b=2018 gy @ = —1009:h = 1009

0y

\ +3y
15.10. Tinh gia tri ctia biéu thirc | 187 =517
x° B y*
a) Voi 59 va Y=0 ,1'#0;
x_ 1
b) Vé&i ¥

15.11. Tim gia trj cac bién dé:

A={x-5) -1a)(z +1 :
(a=5)(v -~ o) ) ¢6 gi4 tri bang 0;

B={x+2)—(2x-2010)

a) Biéu thuc

b) Biéu thirc c6 gia tri bang 2018;

O =-

¢) Biéu thirc ¢6 gid tri nho hon gia tri ctia ¥ +7;

X —06
p=_""

15.12. Cho biéu thirc dai sb Y+3,

Tim gia tri nguyén cua * dé D co gia tri nguyén.

15.13. Cho @-P-cd = 0athic=0 5 c=3d

g+ h

Cfoay, B e
R IRE (R [N AL
Tinh gia tri cta biéu thic: v B e d A d ,

P=(xt v )x—a)fr—0o

15.14. Tinh gia trj ctia biéu thirc ‘ } biét rang:

X+ y—0=0 5 xy=28

A\

15.15*. Tinh gia trj biéu thirc

E=la-b")a =20 )a" =307 ) fa™" =2018p""") o
' ' ' " tai:

2) ag=4h=2,

b

b) f!:—l'.-'r?:ﬂ.
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22 3
[f:.j‘-?]] -;'-':4—1—1
15.16. Cho 2 va 2
Tinh gia tri cac biéu thirc:
3
h 4 f:
14 _ ?
M = 5
o ——
a) o ;
P=ua—h+ ath
o +h
il » T
il
b) i
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HUONG DAN GIAI - PAP SO

15.1. Cac cap la:
a) voi 3); b) voi 5); c) voi 2);
d) voi 6); e) voi 1), g) voi 4).
15.2.
2) a —2bc
b) (\ _.‘__}. )—
ol e0) =l =0)
d) [ l. _1'”.1’: — 1 '
15.3.
a) P= 72;
b) Xét 4 truong hop:
{x =3 Jx =-3
Vei V=2 gy P=30, voi V=2 gy P= 84
J’x =3 J’f =-3
V(’yi“ -2 thiP:84; V(’yillz_2 thiP:30;
r—5=10 -.".' =5
bS] =0 | o
0 ly+2=0" |y=-2
Do do P =198
15.4.

a) A=4a+ 3b . Gia trj ctia A 1a 59 (cm).
40
b) B=¢ —cd; GiatricuaBla 8! (dm?)

-

e lere)h e

c) 2 2 ; Giatri ciia C 1a 56,1 (m?)
L H'B:Z,Sf\
d) D= GidicaaD1a 16 (m?)
155.Vgi €N
P=n+{n+1)+(n+2)+ ..+ (n+98)+ (n+99)

a)
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P =100n+(1+99).99:2 hay 7= 1000 4 _.1._;,50;

Tai 7 =10 (pj £=1000 + 4950 = 5950

b) S6 ty nhién 1¢é ¢6 dang 2n+1; hai sé ty nhién 1¢ lién tiép hon kém nhau 2 don vi nén:
O=(2n+1)+(2n+3)+..+(20+17)+ (20 +19)

(= 20n + 100

Tach: ©@=20n+100=200<= n=>5

Vay 10 sb 1¢ lién tiép do 1a 11; 13; 15; 17; 19; 21; 23; 25; 27; 29.
¢) Goi s6 tu nhién chdn nho nhat trong ba s chén lién tiép 14 2n, hai sb tu nhién chin lién tiép hon kém
nhau 2 don vi nén téng ba sé la:

Ze+ (2n+2)+(2Zn+4)=30

< 1=5 3§ chin nho nhit trong ba s6 1a 2n=10= f =14 -10° =90
(Cha y: O ciu ¢) ta c6 thé goi sd tu nhién chin nho nhit trong ba sb chin lién tiép 1a a. Ta c6

-

atlat2)elar4)=30 o g2 0= =14 - 10° = 90y

15.6.
2) E= 4,3;

|2/ =4

b) Do nén Z =14,

Tai v=-3:-=4 thi Fzg;

Tal X = 2.' _1':_3.' Z :_4 thi F :_16.

c) Do =3 nén X =*3;

Tai x=3 y=-2:z=-1 thi = 2.|3—5|—2.3.|::—2}: i 3[:—]}; =-23
Tai Y= y=-2iz=-1,4, G=2]3-5- 2(=3)(-2) 1 3(=1) =37
15.7.

a)5=.:!:—h:'

”: _ h:

N =
b) cud

N b

N = = 72800
¢) Véi g=a40m b =120 c=02m: d =0, lm thi 0,2=01

(vién gach).

15.8.
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r_ulx-g-i—i]
2 23 4)
r=1<|30-$-£—f|=n35
b) 2034 (lit nuéc).
15.9.

3

a) 14 (cach giai nhu vi du 5).
b) Thay 2015 =24+ yao bidu thirc B ta c6 B =2

¢)Luuy 2a+2018=2a+a-b=3a—-b 3 ':"“_3-"1:3[:3[.'—."1}‘

3h—a=3—(2018+ h)=2h- 2018

Mit khéac: - Dodo € =2-1=1,

v' Chii y: Bai c6 nhiéu cach giai

15.10. Bai c6 nhiéu cach giai. Sau day 1a mot cach:

2 2 Sp° o+ 57 ?

'lll_: LjL),'u':zil': M = ~ 3 -_.1 B :]_U.ln =12
a)Te > Y . Do d6 10" =3, 2¥

q .: I:"I .:

i_l:}]_ _L}.". 1“": } '_1 = '1 =—2
b)Ter » 2 Dodo =73
15.11.

r—5=1

2) - il=0 Dip s6: (i z)=(Sd =1 (o z)=(5 -4 —1)

:-ELﬂIUQEUM}:HHHcME—lwzﬂt&ﬂx—lﬂzﬂ

C)('d.r- T vlo—5)= 0 ququﬁ.
-2
D=l-——:DeZ
15.12. x+3 khi ¥+3 laude sbetag — VST IE T H - 2005
15.13. bc a ld h ¢ a
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15.14. Ty X+ y—06=0 suyra © 'Y= Opx—O=—piy—0=-x Vay G=48

15.15%.

a) £=0 vitai a=4b=2 g0 -2 =4 -22 =0
b) ff:[_‘]}[_—]}_ [—]} _____ [.—]}' _[._]}' =_].

¥ 7 ] _ "
20071 2 009 2010-2 1 jo0s

vico 2 thirasé (-1)va 2 thira s6 (+1).

Thay vao a) J 23, b) 155 |
Chuyén dé 16

PON THU'C —- PON THUC PONG DANG
A. Kién thirc cin nhé
1. Pon thirc 12 biéu thire dai s6 chi gdm mot sd, hodc mot bién, hodc mot tich giita cac s6 va cac bién.
2. Pon thire thu gon 13 don thirc chi gom tich cia mot s6 v6i cac bién, ma mdi bién di duoc nang 1én liy
thira v6i s6 mil nguyén duong. S6 néi trén goi 1a hé $0, phﬁn con lai goi la phén bién cua don thuc thu
gon.
* Mot s6 cling dugc coi 1a mot don thirc thu gon
* Trong don thirc thu gon, moi bién chi duoc viét mot lan. Thong thuong ta viét hé sb trudce, cac bién
dugc viét tiép theo thir ty bang chir cai.
3. Bac cua don thue ¢ hé sb khac 0 1a téng s6 mil cua tit ca céac bién co trong don thuc do. S6 thue khac
0 1a don thirc bac 0. S6 0 dugc coi la don thirc khong co bac.
4. Bé nhan hai don thirc ta nhan cc hé sé véi nhau va nhan cac phan bién v6i nhau.
5. Hai don thitc dong dang 13 hai don thirc ¢ hé sé khac 0 va c6 cung phan bién. Cac s6 khac 0 ciing
dugc coi la cac don thirc dong dang.
6. Dé cong (hay trir) cac don thirc dong dang, ta cong (hay trir) cac hé sd v6i nhau va giit nguyén phan

bién.

B. Mt s6 vi du
Vi du 1: Trong cac biéu thirc sau, biéu thirc nao 1a don thirc. Thu gon cac don thirc. Nhimg don thirc nio
dong dang?

15y =3y v,
) .

b

S0 (=3

b) ° ;
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g . 1.4,
¢) LIXT 4 3x) :
)
She
) Oba;
She . . _
Sl vz L 2o
f) O R
_:"l'l . s 3 ]
200 vz + 1, 2hay
g) 7, ;
h) —2S5ax p (=3 )0 Aoy :

) —XEax v = 3he v 0 denT

2

(<25ac’ ) —3hp )0 dex 1k

k) B
_2a
D 3¢y
2a
——Xx
m) 3¢
2 S
_.:n‘1I t—_l"}
n) ¢
2a .
—— X — ¥V
p) 3('

v Tim cdch gidi: Pon thirc thu gon 13 don thirc chi gdm tich cia mot s véi cac bién, ma mdi bién da
dugc nang 1én lity thira voi s6 mii nguyén duong. Do d6 mudn thu gon don thirc ta thuc hién nhéan cac

s0 v&1 nhau nhan cac iy thtra ctia cung mot bién (co s0) voi nhau.

Giai
Don thuc:
b) 5307 (=3)x T = 15,957
5be
e) Oa;
She . . . . oo
—i.x’_l":“.].2-"11'_1" = —i.'-."_l' z
f) AT i :
h) =25ax 1 (=3hey )0 dex” v = 30abod
2a
h 3¢y
2a
——X
m) 3
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C )= 2
n) 3¢ 3
2a -
Hai don thite 15957 va 3¢ ddng dang. Bac cua don thic 13 10.
_2aSbe

Hai donthac 3¢ va 64 ddng dang. Béc cta don thirc: bac 0.

Vi du 2: Tinh tich cta cac don thic va tim bac cua cac don thirc, sau d6 tinh tong cac don thiuc dong

dang:
25 L0 37,
a) " 36 Dvah :

v Tim cach gidi:

Dé nhan hai don thtrc ta nhan cac hé s6 v&i nhau va nhan cac phan bién véi nhau.

\ weoon NN HHI V' = H“I u
Luu y céc phép tinh vé iy thura ¢ - =4  va { )

D¢ cong cac don thirc dong dang, ta cong cac h¢ s6 voi nhau va gilr nguyén phan bién.

Giai

. Bac 26.

(0.5 vy =) (202 ]; =05 ) sy s =2
: : : . Bac 22.

250 )-8 Aty 2 ) = 2007y
y (P23 =S A ) =2 e

(2072 l {=Smz )=y 2" (Snz )= 3272

d) . Béc 22.
Tong céc don thuc dong dang:
02557 " 2" 4+ 2"y 2 = 21,2557y
—dx’ 2 =320 s = =30 2
. 2 : -
L7 Sl E |{1 1 1 =250 . )
Vi du 3: Cho 3 don thuc: 15 voi a; b; ¢ 1a cac hang s, m; n 1a céac

SO tu nhién.

a) Tim tich P cta ba don thurc trén.

uigeli.xyz Trang 195



uigeli.xyz

:.':—].'-"J:—i—.'u-:l' m=Xin=%x=-Ly1r=
b) Tinh gid tri cta tich P voi 2
Giai
2 - :
P=3atx" b () 205 )
a)
2.0 5
=3 —_J'J'|——|L R (E
15 2
=—a e Ty
I
g=—lh=—=1c=2tm=2in=3v=-l1=1
Thay 2
P=—a'hc’ " =—(-1) |_l| -1y 1t =1
LA 2' - ) -
Vi dy 4*: Tim tich B cua cac don thic 21 527 B == Bae g5
B =|.]—ll|.r.' B, :|'1—]_'|.x-:: B.\=|.1—]—I|.r".'...: B, :|' S e
ST Y Y 2019
v Tim cach gidi: Luu § nhan nhiéu lily thira cia cing co s6; @ @ -’ =a” "0
. Y3 =114 2
Véltf)ng] 24 34 ot n=(1+ n)a:2
Vi 1=2018 ¢y 1+ 2+ 3+ ..+ 2018=2019.2018:2= 2037171
Giai
]_]_ ].]_]_3.]_]_3. - I 2015
220 3 3 4 47 2019 2019
1 2 .3 2018 ., 123 2008 . . .
HB=—r—x .—x .. ( = ———. P R
Do d6: 23 4 2019 234 2019
23 2008 |
Taco: 2 34 2019 2019
{1+ 2015124018
C L o=y oy 2 =
B = I | s _ I .1._:-! 171
Vay 20109 2019

Vi du 5: Viét cac don thirc sau dudi dang tich cua hai don thire trong d6 mot don thirc bang 2,5x°y"

6,4
a) —25x '1' .

b

15602 (neN)

b)
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v Tim cdch gidi:

3.2 R _ (L
a) Goi don thite nhan voi 2% Y dé duoc don thae 2% Y 13 B,

, =25x"pt =2 5007 v B=ax"y" ,
2307 SR S| va B=ax") , trong do:

02.5= 25 at =ttt =

Suy ra a=(-25):25=-103+m=0=m=X2+n=4=n=2
b) Ta co: 157"z = 2, 8x 7" e iz

Giai

19755722

Vi du 6: Xac dinh hang sb a va b dé tong cac don thirc sau day bang

y 2 25 i.'_l " ] k_i.'_l y ._7\.: ::\._ﬂ'_l L] ._7\.: :R._i.‘_
2) AR TR K 7 S e 16 T Rl Sl I 1 Sl K

b) ax 2y fa—b )Ty T 4 (=TT s AT vei a=2b
v’ Tim cach gidi: Dé cong cac don thirc dong dang, ta cong cac hé s6 voi nhau va giir nguyén phan bién.
Céc don thirc & cdu a) va don thirc & cdu b) sau khi thu gon déu I don thire dong dang. Do d6 1975
chinh 1a tong cac hé s6 cia cac don thirc.

Giai

08 ™1z 4 [ Bax Tz ) 80ax Ty Tz 4 (—0Tax Ty T ) = 197507 2

a

, 08a (—8a)+80a +(-0Ta)=1975 hay 79¢ =1975 = a =23

Do do6

ax 20T (a = b )y T (ST s AT ) = 1978 e e

ax Ty (a = by 2T [ F28he Ty 2T ) = 19750y

Hay
Ta cé: @ +a—h—28h =1975 hay 2h+ 2h—h=28h=-25hA=1975

=h==T9 a=-15%8
C. Bai tap ap dung
16.1. Thu gon cac don thirc sau va chi ra phan hé sd, phan bién va bac ctia don thirc thu gon: (a; b; ¢ 1a

cac hang s0)
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20,557y 'l: iz
a) ( ' ;
b) 1._‘3:.'.1':_(":.':.1'_1':;

-

il{ ax 1 i -(_(":r:-"l_r: v)
3 3 Y
c) -
2 [ o— h 1
—'—}.'n"_l':.l{—lr.x"_l" )
d) 3

16.2. Hay xép cac don thirc sau thanh nhém cac don thirc dong dang voi nhau sau d6 tim tong cac don

thirc dong dang do. (v6i a, b 1a cac hing s6)

2 3
3tz Sanvzt Thaxvy o — =hnot =18z 2o o —=hns 2dany
) )

16.3. Tim cac don thic A, B, C, D thich hgp trong cac truong hop sau:

3

~75x 0+ A= 25 ()
b

a)
R . A,
B——av Vv =—av vz ——av v I . )
b) 2 0 3 (a l1a hang sd);
5 C—400087x )"+ D =34k " 0 C=98h 5y = D =-90b v )"

16.4. 1) Tinh tich ctia cac don thirc, tim bac cia cac don thirc tich vira tim (a, b 14 cac hing s6 khéc 0):
4 ., 5.,
— 'y —.1"'}-"24.?'
va ’ ;

o

X
a) 15

_ -5 3.2 A = 2l
b) 0, 2ex ) f va —1'..31'{;7.\ 1 zi .

b

iar: B _—.?(4230
C) 24Xy va Ga

L ]|[.r:_1-"r: )=y

d 3 va 2t

16.5. Cho a, b, ¢ 1a nhitng s6 khac 0:

a) Hai don thuc =5a°b* y3 46’ ¢4 thé ch cung gia tri duong khong. Tai sao? Khi nao ching c6 cung
gia tri am?

b) Hai don thurc 4a’h* vy ~5a’b’ cung ddu. Tim d4u cua a.

. L, . 255, 450
¢) Xéc dinh diu cua ¢ biét 3¢ b vy —12a b"c” trai d4u nhau.
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(A=

16.6. Cho ba don thie 3 . Chirng minh rang khi x, y, z 1y nhiing gia tri bat ky

khac 0 thi trong ba don thirc dé cho c6 it nhat mot don thirc ¢6 gia tri am.

16.7. Cho M =107 =101 — 10" —10"" 4 10"
P=2 2 200 0 s ne N

a) Tinh M + P

b) Tinh M-

16.8%. Tim tich A ctia céc don thire 1° &+ At Aoy
4= | L | 4, = | L |4, = | L |1t Ay, = | LI |
2 -3 L4 ol
=2015.2016 -2
xr=
Sau d6 tinh gia tri cia A voi ~ 2014.2010 + 2015
c =|wi—1||':_:—1'|_|4lz—1| _____ |']]_:—1|x e
16.9. Cho - 4 '
© 7 3 9 25 3 K I R R
D:|__—_]_- : ]H — |.~r'_1':'.r
125 58 811 114 1417 17.20
20°
F=-—0Ch
Tinh tich I
5 (1 ] h (1 161 ? ] 10
o = —ry z O, = ——x 20, = Xy
16.10%. Cho 10,15 T 1521 2128
o ' C
0 = vz o= - IR ER
2830 a0

Tinh 7 =@+ &+ €

u=|1—;l|| ]_.:T.||]_E.||]_1_:.|'T 3
16.11*.Cho /v 04 A1 ;

e Nonzime 3

p AT 15 LT
H:[]_E,]l]__ﬁul_?ﬁ |]__ R v6i ;

Tinh G‘H.
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HUONG DAN GIAI - PAP SO
16.1.

E.x‘_r.l{—ﬂ._‘?x:_l' } e L i =

a)
r N L .XS 4Z
Hé s6: —3; phan bién: ¥ V' Z; bac: 13.

25ac.0a 0" =15a' 7

, s, 32
Hé so: 15'5’2; phan bién: * )V bac: 5.
2r L ey Loa s .
—lax ") 0wty )= —da b )
c) 3
’ z \ , 8 11
Hé so: _4a4b(’;phﬁn bién: * Y bac: 19;
2a—hy de(a=b)

_ 22 _’}.-:'.::‘z . B
0 —3 R __|{ e } — R

4('((!— h)

, N X 11 !S .
Hé so: 3 ; phan bién: V2 bac: 20.

3T (—]Hr:_l': }= —15x7yz

. L3 5 ) .
Saxyz A |—T.":|_r_1':' | - |—T."1_x'_1':' |= (Sa—b)nz
5 - ;o

TS5axy 2+ 2507 24 2 5axy 2 = (10a +2,5) 0"z

b) 2 oo 3
- AR . TR
c) C+ D=4034h" 1 va €D =2Xh"x

- Y I _ 4 234
Tim duge € = 20180°x" (3 D=2016b"x"y"

16.4.
4 . .5

— .

R Eeat o

. Bac 26.

vz =

L | b

b) —0.2ax v rd Sabx vzt = —0.9a by 2t . Béc 13,
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| 5 . i
—SavTy . —xT ot ==y ot
c) O 0 . Bac 16.
a+l s ] a+l I s
—— () —2 |=_w -
d) L 2h 206 . Béc 32.

16.5.

a) <0y moi gia tri ciia a va b nén khong thé co gia tri dwong. Do d6 hai don thirc —5a°b” vy
da’h’ khong thé ¢ cung gia tri duong.

Xét 4a’h’ nhén gia tri 4m khi 2 <0 nén hai don thirc =5a"b* vy 4a’h’ ¢ cung gia tri 4m khi # <0

. da'h’ (-Sa*h" )= -20a"h" = 0
b) Hai don thurc cung dau nén [ (=Sa0) :

b*>0:dod6 @ <0 Khidy <0,
215 445 2 Y4 A

c) da"b'c vy —12a b”¢” tr4i ddu nhau nén

3:.':-"11'.(— 12a°h7c" }= —Yog"hc =0

ma a b =0 = =0 = =0

16.6.

A 4 .

R e e |_T.r_1' T=——xy iz =0
. I's 5

Lo | L

Xét tich ba don thuc vo1 moi gid tri khac 0 cia x, y, z.

Do d6 c6 it nhat mot don thire c6 gia tri am.

16.7.
M =10000.10" = 1000107 = 100,107 = 1010 =107 = 5559107

P=2m 2 2 2 216,27 -8.2" 427227 -2 = 9.2

nd

a) M+ P=8889.10" +9.2".

3

b) M. P =50001.20 .

16.8%
Luuy: & 4 - at=a :
¥ g ' =' ' - — K5
Taog |2+ 3%t 100=(1+100).100 : 2 5050,
| Lt 21,3 I 100
va 2 273 34 4101 101

I ] CR 2 W 3 Y i ][:I[:I Y . o
A= | —= .|'| = .|'| 7 Jo | ST R
Do do6 R S 4
Tich ¢6 100 thira s6 4m nén tich dwong va
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“2015.20016 -2 (2014 +1).2000+ 2 2014.2016 + 2018

x= = =
20042000 4 2018 200142000 4 2018 20014200604 2015

A:Lf_]}“'"':i
Vay 1l 1l
_.-'] _/] ] '.I ]
el e e
16.9. Ta thay tich s / /6 9 thura s6 am nén tich am. Do do:

Fosls  os0o9w 13 24 350 5100 9l

4906 Ts100 227334477799 1010
_ 123,089 345..0001 11
234910 234910 20
7 13 19 25 3] 37
O=———+ -

Xét 25 58 811 1114 1417 1720

nf+|'!}_] |

N

mdi sb hang déu c6 dang @ P @ do d6

|

| 8 14 -|T11.._
10015 1521 2128 2836 3050 ) 0

L U e 2

_|ﬁ—5— X'y oz —E.x ¥z

16.11%. Ta co:

F

Ry (B} By Ky B R (B
R

Ry g Rt v [ (R x-3 Rtd [ a:
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Chuyén dé 17

PA THUC — PA THUC MOT BIEN

- CONG TRU PA THUC MOT BIEN

NGHIEM CUA PA THUC MOQT BIEN

A. Kién thirc cin nhé
1. Pa thirc 1a mot tong cia nhimg don thirc. Mdi don thirc trong tong goi 1a mot hang tir cta da thire do.
* Mbi don thic duoc coi 1a mot da thuc.
* Bac cua da thuce 1a bac cuia hang tur ¢6 bac cao nhét trong dang thu gon cua da thuc do.
2. Bé cong (hay trir) cac da thire ta dwa vao quy tic “ddu ngodc” va tinh chat cta cac phép tinh.
3. Phép cong cac da thirc co tinh chat giao hoan va két hop.
4. Pa thirc mot bién 1a téng ctia nhitng don thirc ciia cing mot bién.
* Pa thire mot bién ¥ duge ky hiéu f(x); g(x) ... hoac A(x) ; B(x)
* Mdi s6 duoc coi 12 mot da thire mot bién.
* Gia tri cia da thirc mot bién ! (x) tai ¥ = 4 duogc ky hi¢u ! (a)
* Pa thire mot bién (sau khi rat gon) thudng duoc sip theo lily thira giam dan hay ting dan cta bién.
* Béc cua da thirc mot bién (khac véi da thire khong) 13 sé mii cao nhat cia bién.

5. Da thirc mot bién bac n ¢6 dang thu gon:

fix)=a,x"+a, x"" va, x" v vax va.x +a, (v a, # 0)

Trong d6 i+ 27 = == o2 13 cae hé s6; D 1a s6 hang doc 1ap hay hé sé ty do.
o A )= axt b @ =0) g, i e bac nhét

w /()= axctibrc(a=0) o e bac hai.

6. bé cong hay trur hai da thirc mot bién, ta c6 hai cach:
a) Dya vao quy tic “ddu ngodc” va tinh chét ciia cac phép tinh.
b) Sép xép cac hang tir cua hai da thirc cung theo liy thira giam (hodc ting) cua bién, roi dat phép tinh

theo cot doc twong tw nhu cac s6 (chu ¥ dit cac don thire dong dang & ciing mot cot).

A . — , P , .y . 3 \ I - — \ A A 2 , I3
7. Néu tai ¥ = 4, da thic (x) c6 gia tri bang 0 thi ta néi 4 (hoac ¥ = ¢) la mot nghiém cua da thirc do.

N , 1:'... o o1 :[']
*alénghlcmcua“-n} > Pl .

* Mot da thuc (khac da thic khong) c6 thé c6 mot nghiém, hai nghiém, ... hodc khong c6 nghiém.

* S0 nghiém s6 cua mot da thue khong vugt qua bac cta no.
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B. Mt s6 vi du

Vidu 1: Thu gon cac da thic sau va cho biét bac ciia mdi da thuc:

) A=150y =3n7 110077 o’ 150" 187 =375,

a

B="xy—025x vz— 130+ 0,755 vz + by — 2,51z 4

by S

Xy

| b

v’ Tim cdch gidi: Dé thu gon da thirc ta xem trong da thirc ¢6 nhitng don thirc nao dong dang rdi thyuc

hién phép cong cac don thirc dong dang.

A= (150 =15y 1oy )+ (=3 —lon + 1807 )= 3,750

a) ' ' ;
‘3 2 \ . . .
= | —xp+ —xy— 13+ oxyp | - (—U.j_'_‘.‘.'-.".l': PO, 7507 vs = 250 D)
5 5 / 4
b) Y - /
Giai
_ o . K 1 .-II.—__:. 4

a) A=16x"y" —xy" = 3,75x) Béc cha da thirc 1a 7.

b) B=—0xy+4x yz Bac cua da thtic 1a 4.

- £.2 _ &y L I T - v
Vlr dl} 2: ChO hal da thlrl,c: L= "}.b-'.'. :?'.'._1 3._._1 Vé. = 3 ) —1'.'._1 ]. h_l )

=-2.

b

a) Tinh C+D gau @6 tim gia trj clia tong tai X = 1ya
b) Tinh € —D;
¢) Tim da thirc £ saocho £+C =D

L oM A v D=lor —d Sy 4 O
d) Tim da thic M biét: ( ) rreres

v Tim cdch gidi: Thuc hién cac phép toan cong trir hai da thirc ta 1am twong ty nhu viée dua vao quy tic
“dau ngodc” va tinh chat ciia cac phép tinh trén sé dé cong trir cac biéu thirc sb.
Giai
CH D =950 =50+ 3207 )+ (=350 + 4o - L8
=95 = Sxp+ 3.2 =350 + 4o — L8y
= |{'~I'.5_r: - 3.5 ] F=Sar Ao {3.2_1': 1,8 }

=05 — a1+ L4y

I . — " 4 = : — (2 1 - (2 - = 1
Tai ¥=ly==2 g ¢ D=0.1 —1(-2)+L4(-2) ]_..(‘l'
C—D=(950 S0 13,207 )~ (3,50 s 4o - L8

=05 — S 3207 35 — A 180

uigeli.xyz Trang 204



uigeli.xyz

= |{'~I'.5.r: P35 } (—3xr—dxy )+ (3_3_1': - ].H_l':}
=13 = 9xr + 517

E+C=D=E=D-C=-(C-D)=-13x" +9x-5§)°

c)

d) M2 =4y e D=10x" -4+ 57 + O

M= |{](‘I.ﬁ.': —dxp+ 4y }— EII =4 } FC-D
=10 —4xr+ 510" = 207 + 817 + 137 = 9xv+ 517
= (](‘I.x': P13x - E.x':} F =4 — 9+ (5_1': P8 5_1':}

=27 =130+ 187

Vi du 3: Cho da thtic

A(x)=br+(h=2)x —(a—12)x" + 0, 5ax =S¢ — by’ +4ex’ =10+ 115" + 05" + av—e(x—1)

A ) e 7. ’ A A M A A M A r A \ A A A \
a) Viét da thire dudi dang thu gon véi cac hé so bang so, biét rang (x) co bac la 5; hé s6 cao nhat 1a 19
va hé s6 tu do 1a -15;

by Tinh 34(1)-24(-1).

A(x)

4 6 , , e 1a A K J4 , A A 5
c6 bac 1a 5 nén hé so cua X trong da thirc rat gon phai la 0. H¢ s6 cao nhat chinh 1a h¢ so cua ¥ va

v’ Tim loi gigi: a) Bic cua da thirc mot bién (khac véi da thirc khong) 13 sb mil cao nhit cua bién.

hé sb tu do chinh la (C a 10) cua da thuc rat gon. T do timra a, b, c.

A( A(

b) ") 14 gié tri clia %) khi thay ¥ =
Giai
2) Alx)=0x" —{a—12)x" +11x" + (h=2)x" +4ex” +0.5ax —hy' =55 +{a—c)x+ b+ c—10
=(—a+18)x" + (h+9)x" + dex” + (0. 5a—bh)x =3 4 (a—c+ b)x+ (= 10)

"—[f-]H:U "[f:]ﬁ

I]'L}:]L} oY

Tacé L-—m:—]s L-:—s

Alx) =195 =20x —x — 55" +33x—15

py A(1)=19-20-1-5+33-15=11

A(=1)=19(=1) =20(=1) = (=1) = 5(=1)" + 33(=1)-15

==19-20+1-5-33-15=-9]
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AN =241V =3.11=20-91}=33+182 =215
Nep 3A(1)=24(=1)=3.11-2(-91) =33 + 182 =215

(x)= 20 +10(x" =1)+ 205" = 5(x7 +57 )+ 1,5x* =10 +6x
Vidu4:Cho”-"} 2o 10{x" = 1)+ 200" = 5{x a7 Jr LA =10 4 ox

cg()=2 (T = T - e 4 2,5 - 94 4207 4 L5 4 13
va S\ |

a) Thu gon va sip xép theo lily thira giam dan cua cac da thuc;
b) Tinh gx)+ 1) theo cach bo du ngoac;
¢) Tinh g(x)= () theo cach dit cac don thirc dong dang & cung mot cot.
Giai
2 fx)=2x+ 100 =104 205" =5y =55+ L5x" — 10+ o
=—5x"+20x" - 5x" + 1,527 + 10x" + 8x—10
co(x)=2x0" 207 =5 =Ty =1 25T =94 4,207 4 15y 4 13
va =t
=13 =5+ 20 v 4T -9 - 2,8 -9
b)
g}t ()= {130" =50 4207 140 =00 =280 =9 )4 (=5 +200" =557 4 L5x 4+ 100 +8x—10)

= 130" 4 (=50 = Sx7 )+ 200" 4 (207 = 57 )+ (4o 4 LS 4 (=9x7 4 10x7 )= 2,857 + S+ (—9-10)

Svt 4 at=2.8¢" +8x—19

L

= 135" =10y + 20x" — 33" 4
c)
a{x)=13" — 5y P20 +4x7 —9x —2.8%° _Q

fiv)= — 5% 4+ 20x" = 5% + 1,5 + 1057 PR =10

]

elx)= Fx)=13c" = 200" + 7" + 2,507 = 190" = 2,80° —8x + |

Vi du 5:

Alx)=ax 1(=1)==15 , 4(2)=-9

N IS
a) Tim da thuc " bit rang

b) Tim céac hé so a, b, ¢ cua da thuc

B(x)=ax +hy + cx BO)=2:B(-1)=28(1)=8 . 4=2¢

7 bidt rang
v Tim cach gidi:

“1Y=-15
a) Af=1)=-13 c6 nghia la -15 1a gia tri cia A(x) tai ¥ =—1,

Thay ¥ = =1 vao da thtc s& tim duge —¢+b=-15, Tuong tu thay * = 2 vao da thirc ta s& tim dugc

2a+b=-9 Ty hai déng thtc trén ta tim dugc a va b.
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=2 ,
b) B(0)=2 ta thdy ngay ¢ =2 Tim a, b va ¢ tuong ty nhu cdu a) luu y 1a @ = 2¢
Giai
) Tacs AT =al=l) vh=—aib=—I5=b=a-I5

Thay P =a—15 yaotace 2atu—15=-9=3u=0

=ag=Xh=2-15=-13

e 13
Vay Al x)=2x ]_..

b) B(0)=a0 ¢+ h0+c0+d =2

B(l)=a.l' +bl'+cl42=8=a+htc=0=3c+h=0

BI::—]}=[.'[:—]}; -."1[:—]}: i L'[:—]} P2 =2 = —g+h—-—c=

= —3dc+h=10 )

Tu(l)va(2) = h=0="5h=3

Thay 2 =3 vao (1)taco: e t3i=0=c=1 poa=2¢c pgnpa=2,

T R

Vay da thic 1a Z00)=20 1302

(x) = 2015x + mx+ . .

Clx)=2015x" +mx+n (m va n 1a céc hing s6)
C(-2)-c(l)

Tinh 071

Vi du 6: Cho da thuc

. C{—=1)= 2018 (2] = 806¢
Big C(-1)=2018 . C(2)=8069

c(-1)=2018 C(2) = 8069

v Tim cach giai: T ta tim duoc cac hé s6 m va n cua da thic.

(1Y) =2 5 \
Tirds tinh <" €12) V4 i tri bidu thire can tim.
Giai

= S 2 Vs = 2018 1,
TaC(')L':' 1)=2015(=1) +m(=1)+n=2018=n=3+m

C(2)=20152" +m2 +n=58009 = 2m+n="9

va thay /7 =3+ vao ta co

2t (3tm)=9<3m=0= m=2n="5
. C(x)=2015%"+2x+5
Vay (+) .

C(1)=2015.17 + 2.1+ 5=2022
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C(-2)-C(I) 8061-2022
671 67l

-9

Vi du 7: Hai da thirc dong nhét (ky hiéu =) 1a hai da thtrc c6 gia tri bang nhau voi moi gia tri cia bién.
hdy x4c dinh a, b, ¢ dé hai da thuc sau 1a hai da thuc déng nhét:
f [-,} = [|'.".': t ]ﬂ(., t _'.,': '— Thv— (3':".1': F 2y ' F2019
alx) =15+ (3=h)r+8x—9x" + ¢+ 2018
v’ Tim loi gidi: Dé hai da thirc ddng nhét (trc 13 hai da thtrc ¢6 gia tri bang nhau voi moi gié tri cua bién)
thi cac hé s twong tng véi mdi lity thira cung bac ciia bién phai bang nhau. Do d6 trudce hét rat gon
timg da thic va tim a, b, ¢ dé hé s6 tuong tmg cia mdi lily thira cting bac cuia bién cia hai da thirc
bang nhau.
Giai
Ta co: f [l.} = ax 4 ]ﬂ(_'-,‘ b '— Tox —(3(".".': v ' £ 2019
= [|'.'l.': t ]ﬂ_'.,': — 30 .'l.': —bbx—2x+ 2019
=(a—20)x — 68+ 2019
= ['-} =15x" 4 [:3—"':' Jor Sx—9x° +c+ 2018

=6x" + (11=h)x +c+ 2018

" a—20=0

I1-Hh=-08 —

2019 = ¢+ 2018

g(x)

>
-
—
=
S
1]
ey

ta phai co *

Vi du 8: Dang tong quat ciia da thirc mot bién 1a:

-y el nel ] z
filx)y=ax"+a, x" +a, X" " 4.4ax tax taxta,

R ¥ I I R M J4
(et " % 1a cac hang s6)

a) Chung minh rang tong cac hé s cua da thic Y (x) chinh 1a gia tri ciia da thirc do tai ¥ = L,

b) Ching minh ring gia tri cua da thirc /() tai ¥ = —1 bing tdng cac hé s cua céc liy thira bac chin
ctia bién trir di tong cac hé s6 clia cac liy thira bac 1é cta bién.
v Tim loi gidi:
a) Tim gia tri cua da thirc d6 tai ¥ = 1 : nhan xét két qua rOi rat ra két luan.
b) Tim gia tri cia da thuc do tai ¥ = =1 lwu ¥ lily thira bac chén cua (-1) 1a s6 (+1) va Iy thira bac 1é cua
(-1) 1a (-1). Xét hai trudng hop: n chin va n 1&; nhan xét két qua roi rat ra két luan.

Giai
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a) Ta c6 - ! I::]}::.'_".]'" ta, I.]'" "4 i, :.]'" P a0+ [.':.]: ta, 1+ a,
=a,+a,  +ta,,+..ta+a+ata,

Vay tong cac hé sb cua da thirc f(x) chinh 12 gié tri cua da thie do tai X =1

b) Véi n chan ta co:

F-D=a=1) va, (1) va, (1) Tt a(-1) tan(-1) +a(-1)+q,
=d, =, td, L—aa— by, = b
=(a,+a,+a,+..ta _+a)-(a+a,+.ta_ +a )

Véin 1é ta co:

F=D=a -1 va, (~1) va, (=1 T4 ran(=1) pan(=1) a(-1)+ a
=—qd, ta,  —d, Lt bd,—d b

= [:n',, b, b, toata, I}—[:n'l Fay ot o+ n'_,,}

A s , (x . [ M 2 , A Ao ;1 \ A I~ ) - A \oa:
Vay gia tri cia da thuc Y ( ) tai ¥ =1 bang tong cac h¢ so cua cac lily thtra bac chan cia bién trur di

tong cac hé so cua cac iy thura bac 1€ cua bién.

C. Bai tap ap dung

I R 5
E=25¢——) +bxy——) - -
: , : Y F=7.5¢ -2 — 15y
17.1. Cho hai da thirc: 0 3oy e - 2w- LSy
, e o er e a2 .|.x'|:2.' v =—1
a) Tinh £+ £ sau d6 tim gi4 tri cta tong tai : ;

v=1r-L |_1'—2|:]

b

b) Tinh £— £ sau d6 tim gi4 tri cua hiéu tai -

17.2%.

a) Thu gon da thuc sau:

D= (.1': - 3.1‘3_1'} - (E.x': - 4.1':_1'} - (E.T: - (‘I.r:_l'} Fo.. II]DI: - ZU.r:_l'}

g(x—1)=2x+2017

b) Cho vO1 moi x

9 er B L €T RS ! boer B ! 2 boueat 7 ._' } '-;l'-;l
Tinh tong ~ (x)+glx+1)+ gl ) Zl }
17.3. Tim céc da thic M va N biét:

M + |[]5.x': - 2247 } =lox =250 -32° .

a) ;

(4?.5.T:_1'—(‘I.Hr_1': - ].E.x'_l'}—."a' =1.2xr+22,5¢ v = 1,8

b)
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o]
I
Lt
-
|
A
o}
+d

=27 —y°

17.4. Cho cac da thuc: : - o T Ty

-

U=25" =2y +4xp=2x+4p -3

Tim da thirc R; S va V sao cho:
a) S-U = T;
b) T+ =U ;

o fo(T-t N

17.5. Cho @da thuc

a) Thu gon va sip xép da thirc sau theo lity thira giam dan ciia bién.

. . £ A A A A o 5 A A o 7 P(x ,.
b) Tim hé so cao nhat, hé s0 tu do, hé sO cua * , hé sO ciaa X tron ( ) vOl
g 9 g 4 9 v 9 g

P(x)=12,5-3,5x" =28y +15x" +8x = 10x—5x" + 4, 5x" — 45" + 19x°

17.6. Cho cac da thuc:

O(x)= 15,42 = 2407+ 120" + 00"+ 2,80 + 7207 — 0o+ (S b) = 1 2x

&

) |:.,} = _'.,': -3, Hl. bax — 2, 3.1': } H_q'l. -5, I:‘I_'.,'- -2 - |: 3+a—4h } —2—x

1
3

P(x)=12,5-3,5x" = 28x" + 15x" + 8" = 165 — 5x" + 4,55 —4x” + 19y

a) Vi a, b 1a hang sd, thu gon rdi sap xép Q(x), G(x) theo lily thira giam dan cta bién sd.

Tinh Q(x) + G(x) rdi sip xép tong theo lily thira ting dan cia bién sb.

b) Tim a va b biét hé s6 cao nhét va hé s6 tu do déu 1a 2018.

17.7*. Tinh gia tri cac da thirc sau tai M =1
a) Flae)=x+ 20 + 30+ 20087 4 2019

t’.'l.' =2+ '.'l.': } .".'; 'l.-..'n-: Fo.t 2 .'l.'IIM 2 2.1'“'
b) (1) 4 0 8 00 (0

A |: .,} =27 4120 =25 43 =T 5y =2y —Ox+ 55+ 5

17.8. Cho

5

B(x)=3x" 43— 28x —0x +2x + 085 +15

b) Tinh A(x)=B(x) :
¢) Tinh B[.k‘]—.i{.\'];

1x)=B(x) .. B{.x‘]—.{[.r]'

d) Nhén xét vé cac h¢ so cua °
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Cla)=5 —48x + 2.5x —lox+ 23

17.9. Cho

Tim da thirc D(x): E(x): F(x) sao cho:

2) Cla)e D(x)=2x —4.8x +4x+ 20

b) Cla)-E(x)=4x 355 +ox

0 Fla)=C(x)+ 126 =455 =—0,5¢ + 4,50+ 18

17.10. Cho Flx)=a, +ax + a5 + ot X0 gy
alx)=h, ¢ 2bhx+ 3h 4o 20090, " 20208, 0"

) ) e 41, SYIER K
o st T2 13 cac hang so

by /(1))

c¢) Tinh fln)+gn) v6i n 1 hang sb.

17.11. Tim nghiém cua cac da thuc sau:

2) (x—1+(x=2)+(x=3)+..4+{x—99)4 [:_r—][:]D};

b) 3.’1’1 — \/g.\." .

=37 15 el = —(r—3)_%8
flv)=2x _‘v._vép[_.x} (x—3) -8

17.12. Chung minh cac da thic khong c6 nghiém.

17.13. Tim nghiém céac da thtrc sau:

filx)=(xv—=2.5)x+2.5)

a) ;
b) lr =204 =T =50 2x—9)(4x - 30}
0 pla)= I:m i Lﬁ“x - 9)

d) glx)= -8 '

17.14. Ching minh:

a) Néu * = I'1a mot nghiém cua da thuc
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.fil:: x)= [.'III.'-.'I Fax ... :.':.1': bata, thi ot tetasta ta = ﬂ;
b) Néu da thirc Bly)= ."Jlll_rllI Pyt b by +hy+h,
R R R A e R R TN bl WY mot nghiém cuia da thuc.

17.15. Tim gia tri cta m biét da thirc:

F) =140 =Sy s omy™ 48 (1) (oo e g v =

17.16*. Cho da thirc fle)=ar +he + o tedvtdala = ﬂ}.
a) Tim quan h¢ gitra cac hé s a va c; b vad cua da thie Y (x) dé Y (x)c() hai nghi¢m la ¥ = 2y x=-2
Thr lai vei =3 0=4,

by vai ¢ =P =1 Hay cho biét ¥ =1 va ¥ =-1 ¢6 phai 1a nghiém cta da thirc vira tim?

17.17. Hay xac dinh a, b, c, d dé hai da thuc sau 1a hai da thac dé)ng nhét:

f I:'.} = ]':".".'; 1 2-"1.".': Ry —Shy — ]m{.".': - 2'.] 24 .

9

alx)=(a—-0)x =155 +(2-3h)x+Jex+x° + 0. c—d )

17.18. Cho s @bc  Ta goi s6 ¢6 ba chit sé ma vi tri céc chit s6 a; b; ¢ dbi chd cho nhau (ching han bac)

12 mot hodn vi ctia né. Tim sb 4b¢ ¢6 ba chit sé déu khac nhau va khac 0 co ¢ <b <c¢_ Biét tong cua so

ay voi tat ca cac hoan vi cia né la 1998.

17.19. Tim tong tat ca cic nghiém cua da thirc:

F ['\} = It X - ]f]T ||t N ||IL xX—=

17.20. Tim tong cac hé sb cua da thic sau khi bo du ngodc biét:

()= (-3 4 -0t v ax o 1)
a) ) ( i " ;
':-\.:l"_'ll- = ]L;'_-II.:_H-.II._][-] ||'_i- 3[’]_'..':‘ -;]._'.I': ,]L}‘I'I-'E'..Il__l[-]][-]-:"l'-

T For

B(x)=81+7Tx+73x" +69x" + 65¢" + ...+ 9x"

Lh

c)

17.21%. Cho da thie * ()= @ P (giabeR 3 az0
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a) Chirng minh rang néu da thirc c6 nghiém la X=X gy (e)=ale—x, };

=qax l'l].".' T

b) Cho da thire Fx) voi P CER Gy a#0 néyconghism -1 thi b=a+c,

'_f_;'l:: .'-.'}= [|'.".': Fhet e . {[!. h. L)'f R

17.22. Cho da thtrc vO1

14 ’ i .
& 20). 0(1). 02

B } la cac s nguyén;

a) Chung minh rang c, a+b, 2a la cac s6 nguyén;

b) Chting minh rang véi moi X 1a s nguyén thi Q(x) ludn 14 mot s6 nguyén.

(Pé thi vao trwong THPT chuyén tinh Ha Tay nam hoc 2006-2007)

17.23. Cho hai da thtc:
‘r‘|: '-} = 2.'&5 — 5% 4 —'1.".'; - 3.".': v — |
O(x)=—x"=5x" +4x" =3x" + 5xr— 2007
‘ ‘ 200820101
Tinh gi tri cua PU)=006) g rang 2007 + 2008 %2009 "
(Pé khdo sat chat lwong hoc sinh giéi 16p 7 huyén Thwong Tin Ha Néi, ndm hoc 2008-2009)

1)=2

)=+ 'l.': t3x+ )= 3.1': —2x+
flr)=4 I ép:_} I

17.24. Cho hai da thuirc: v

2y Tinh (¥)= £ (x)=2(x),
b) Tim nghi¢m cuia da thtc h( x);

¢) Tinh gié tri cia da thirc h(x)

|{.'l.': _L}.'}ln _ |.fi_H] |ix3___h] ..|- ; i_H] |‘,— _.:”_I _H]
véi oo s e L2003
17.25. Cho da thtrc flo)y=av +hrve
. \u . __]'\.
a) Tinh /(1 /(=2).
A . ~ i i . -.'_T '.-.-:
b) Cho biet Sa—b+ 20 = ﬂChl'I‘ngmlnhréng ! []}/ ! [.__}_ ['],

¢) Cho" = Lb=2c=3 Chting minh rang khi d6 da thirc /() khong c6 nghiém.

P(x)+3P(2)=5x

17.26. Cho da thtrc P(x) thoa man voi moi gia tri cia X . Tinh P(3).
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(Pé thi Olympic Todn Tuéi Tho 2012)

flx)= ax’ + b’ +ox+d

. , sV £{4)— 201
véi a la sé nguyén duong, b | )7/ (3)=2012

17.27. Cho da thuc

Churng minh 7=
(Pé thi tuyén sinh vao THPT chuyén Lé Hong Phong, TP Ho Chi Minh, ndm hoc 2012-2013).

7 ,
2) 1a hop so0.

17.28. Ti e Sy =Pl -2
.28. Tim nghiém cua da thirc .

(Dé thi hoc sinh gioi Toan I6p 7 huyén Yén Lac, Vinh Phuc, nam hoc 2012-2013)
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HUONG DAN GIAI - PAP SO

17.1.
a) E+F=10x" +4xp-21",
Néu |x|=2 taco X =*2,

Vi x=2va V=1

T — Y ATy 1) = 3
Taco: £+ F=1027+42.(-1)-2(-1) =34

+Vei ¥ =2 va =1

E+ F=10.(-2) +4.(-2)(-1)-2.(-1) =50

Ta co:
b) F=F==3x +toxr+yp :
=23
p=2==l=
|'l_ ‘_1 '|_=]

+V6i ¥ =1 ihi ¥ =0,

13

Taco: E-F=1 =

17.2%,
a) Céch I:

D={1+2+3+.410)x —(2+4440+...+20)x =55 —110x 1

Cach 2:

b= I[.r: - 2.1':_1'} - II{.?: - 2.1':_1'} - 3.|{.'-.': - E.x':_r} Fodt ]UI{.?: - 2.1':_1'}

(14 24 3+...4 10)(x" = 2x7y)
= Eﬁ.l[f - E.T:_l'}: S50 =110y v

g(x—1)=2x+2017

b) Do v&i moi X nén:

pat ¥ =¥ 1 i VHI=F g e 2 0)= 200 1)

glx)=2xy+2019

gl gl ) g(v+ 2) 4+ g (v +99)

=204+ 2009 4[24 1)+ 2019 4 [2(x+2)+ 2019+

=20 1004 (2+4+0+...4198)+ 2019.100

uigeli.xyz

2017 =2y

+2019

[2(x+99)+2019 ]
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=200x + {2+ 195).99: 2+ 201900 = 200.x + 9900 + 201900

=200 + 211500

17.3.
M= |{](‘I.r: — 2550 =22y7 ]—I{]S.r: =22y ) =x" = 25xp
a | |
b) N = {4?.5.1':_1'— 0,551 ].3.1‘_1'}—(].11‘_1' P22,y — ].Hr_l':}
=250 1 —-5xn"
17.4.

— T 2 ] 2 . e
a) S=T+U=4x -3 +0xr— '
b) P=U-T=—-1"42xp—4x+9y— 0

=Sy —dyr— 1 — (U =Tl=5¢ —dyvr— 1" =1°
C)R Ao — )y —(U-T)=5r -4 -2

=530 -0+ 4r—91r+0

17.5.

Px)=19x" +155" + ¥ =55 - 205 —4x —16x+12,5

a) .
b) H¢ s6 cao nhét 14 19; hé s6 tu do 13 12,5; hé sd cua 13 1; hé sb cua X120
17.6.

Ofr)=0x"=24r -
a)

(_-fx} =av —50x + 7,54 —%.r‘ —bx* +x° —2x— (34 :.'—4""}

— AT 115,40+ 7,20 — 0w+ (54 b))

Led |

O(x)+ Glx)=(2—a+5h)=8x+8.2x +154x =20 —4x + 754" =8¢ + (a+0)x

b) Taco: 0=2015 < a=2012

2—a+5h=20158 =3h=2018+2012-2 <= h=8050

F{l)=1+2+3+..+2018+2019=(1+2019).2019= 2039190

Fi-1)=—1+2-3+4-..-2017+ 20182019 =1009-2019=—-1010
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I:;_\r{j}:z-;]- ' I:'Iu___ t 3[:“:] ' EUE:M
b) 2

E f—]}:f_z '—]'} { |:.—|:‘I .H} ool f_]L}H 'EDD}—EDE

=10302

C6 50 cip mdi cap co két qua bang 2 vay °

Alx)=2x¢"+ 120 435 —10x + 3¢ —0x+ 5

&

Bix)=3x"+ 2x —ox —2x +3x+15

2A(x)+38(x)=13x" +30x + 01 =38y —3x+ 55

a)
b) Alx)= Blx)=—x" +10x" + 3¢ —4x -51-3—%-—10'

0 Blr)—A(x)=x"=100"=3x" + 40 =55 +9v+ 10

e(—1)=100-202=-102

d) Dau céc h¢ so cua cac liiy thira tuong tng cta bién nguoc dau nhau.

17.9.

a)Dfx}:Ex*—S.r—E Sx"+20x-5

b) E'f.x}:ﬁ.r'—H.H.r; Sy —22x+ 25

0 Flx)=—05x" +4,5x+18—12x" + 4,5x" + 5x" —4.8x" + 2. 5x" — lox+ 25
=—12x"+ 55" =03 — 45" — 11,55 4 43

17.10.

2) 2A(0)+ gl =1(2a, + b, )+ (2a, + 28 )+ (2a, + 38, )+ ot [ 2ay,,,

Fi=l)=gl=0=(a, =h )+ (2 —a ) +(a, = 3h. )+ (4, —a ).

c)

Fn) s gm)=(a, +h) o (a 25 s (an s 3o+ (a,
17.11.

a) x =50,5

=8

b) ¥ =0 va 3.

17.12.

uigeli.xyz

F2009h, ) e, + 20200, )

2

oty — 2009, )+ (20206, — s, )

P 20194, Y " 4 (ay,,, + 20208, e
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2 +52252

Do * 20 v&i moi gia tri ctia ¥ (ky hiéu: VX) nén hay

C 2 -
fFle)=2 452 1 6ng o6 nghicm.

—(r=3) —8=0vy
(r=3) 0vx . g

Tuong tu: x) khong c6 nghiém

a) ¥ = 2.5 va Y= 725 13 hai nghiém cua h(x);

by ¥ = 0 x=Tx=%x=-45 s x=7,5 |3 jam nghiém ciia k(x);

17.14.

a) ¥ =113 nghiém cua da thuc A(x) nén 4(]) =0

hay a, 1" +a, U+t U va, P ralia, =0

hay dy, +i, tootd, a +a, =0

b) Theo dAu bai: by +ho+h b v b b =h bbb b
Hay hy—b, +h —b +h —bh +h b +bh b +h =0

Xét Hl:—]}= 'll]|-|-|::_]} ! 'll]'l:_]} 1 "I]‘l:—]} 1 .":I_I:—]} 1 .'Iill:—]} | .f]i|:—]}

(1) b (1) (1) b (1)1 b,

=h, —b +h b +h b +bh b +h—-h+h=0

Chimg t (-1 1a mot nghiém cita > (),

17.15.

- (=2)=
¥=2 13 nghigm thi / (72)=°

1Y — S d Y o AV s (Y _
Nghia Ia: 14.0-2) =3m(=2) +om(=2) +8m(=-2+1)=0

Hay 224+ 40m+ 2dm—8m =0 2244 Som =0 <= m=—4
17.16*.

uigeli.xyz
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fﬁ:j}:](‘lu-b'-"l-;h'-zu'-;l[.':[:l (1)

a)

o [.—3}=](‘l[.'—t~i."1 e — 2+ dag =10
va :

()
Cong (1) va(2) = A0 + 50 =10 hay € = 54
Tro (1) va (2) = loh+4d =1 hay d = —4h

()= ax” + by’ — Sax” — 4hy + -
Ta co: flo)=av +he —Sax — dha —1:."

Thirlai vgi @ =3 0=4 g c =15 d =-10

=30 44 =150 —lér+ 12
Ta c6: flo)=3 + 40 — 150 —low+ 12

N ='."-1.2— —32' 2= = .
f(2)=45+32-00 12=0 chimg t6 ¥ = 2 1a nghiém cua da thiec.

=2 ='._'—j.lz— 32 2: = :
f(-2)=48-32-60 12=0 chimg to ¥ = —2 1a nghiém cia da thirc.

b) a=1lb=1 4. fle)=x +x —b..r'——'l.r-—'lz[]_

r(1)=-3 nén X =1 khong phai a nghiém cua Y (x)
S(=1)=3 Lan x= -1 khong phai I nghiém ciia ()
17.17.

Flx)=10x" +(2h—10)x + (28— 5h)x + 24

alx)=(a—0)r 14" +(2-3+3c)r+0.(c—d)

g—ft=10 (=22
2h—10=-14 ‘
28— Sh=2-3h+ 30 ‘L:m

Ofc—d)=24

h==2

¢

g(x)

d =0

>
—
—
1l
=

ta phai co *

17.18. (o, byeeNiOD=a, b c=9)

o abc + ach + bac + bea + cab + cha = 222(a + b+ ¢ ) = 1998

Ta co
=ag+h+c=9

—=a=Lh=2ic=0. abc=1206
—a=Lb=3c=5 abc=135

=a=2h=3c=4 ahc=234
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I 1 1

R = ll:_:___.':_::?::]::2::3:___::1001
17.19. Nghigm: | 1003 2 |

Tong tat ca cac nghiém 1a 0

17.20. Téng cac hé s cua da thirc bang gia tri cua da thie d6 tai X = I

()=(-3.F +4.0 9P +al+1) =(-17" =-1
2/ (D= WL l) = (1) ,
. a(1)={19.F =8.1-10) " (30" + 4.7 + 1975.1-2010)
=]Il'.i-|::_]}2'll*!:]
. o _ . (s1+1)21
B(1)=81+774734091 0549 +5+1=— 1= 801
C) 2

17.21.

2) Pa thitc ¢6 nghiém 1a * = 0 nghia 1z / (%)= a% #0=0

I, Ill Y
X, = _E flr)y=ax+h=a | X i |= afr—x |

hay 4. Ma (dpcm).

=gx +hr+c

b) f(x) voi @D ceER (5 a#0 4 nghiém -1 ¢6 nghia la:

FED=al-) b1 e=0y g hyeg

Suy ra b=a+c (dpem)

17.22.

a) Ta ¢6 0(0)ez e CEZ0()=arhicez=aihez

QI2)=da+2biceZ 2athic)eZ=(da+2hic)-2{athic)eZ
. ma =\ . .

hay 20-ceZ=lueZ=uael yyber

b) Vi XEZ thi ¥ —x¥€Z ma a¢€Z pen

Do d6 O x)= n'|{.1':— 11 tlat b)r+e= ax’ + hx+ ce Z, Vi e Z

17.23. F(x)=0(x)=3x" +2000

200820101 2008:<(2009 + 1) =1 2008 » 2009 + 2007 |
2007 + 20082009 2007 ¢ 2008« 2009 2007 ¢ 2008 « 2000

Nep ©+1=2=x =13 P(x)-0(x)=3x" +2000 =2009

uigeli.xyz

alv—x)eZiatbheZ | (a+b)xe”
/ nén )
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17.24.
2) hix)=x" + 54
b) hax)=x(xr+35)=0 hoge ¥ =3
‘——m' —0 -
Y
c) Do * d nen“ 1
S -9=0c " =9 r =43

17.25.

i = Sy = A = .
a)_.-’“}—h'lhlr.._,.f{ ) =da-2b+c

b) A1)+ f(-2)=58a-b+2c=0= f(l)=—Ff(-2)
F)<f(2)==[r(1)] =0
C)Vé’l ag=Lh=2:c=3

Fx)=x"+2x+ 3= 4 x )+ (x+ 1)+ 2=x(x+ 1)+ (x + 1)+ 2

=(x+ 1) (x+1)+2= (x4 I}: P20 e = f(x)

17.26.

Tir Plx)+3P(2)=5x = P(2)+3P(2)=20=4P(2)=20 = P(2)=5
=3 — iy=5 —15=3

Nhu viy (v)=5x —15= P(3)=59-15=30

17.27.

FS)= A (4)=(125a+ 25h 4+ 5S¢+ d )= (04a+ 100 + ¢+ d )= 2012
= 0la+9h+c=2012
FUT) = F(2)=(343a + 49 + Te+d )= (Sa + 4b+ 20+ d )

=335+ 45h+ 5c= 3080+ 45h+ 5c+ 30g

S{ola+ 9h c)+ 30a=52012+ 30a

10(1006 + 3a)

10(1006 + 3a )10

Vi a nguyén duong nén

uigeli.xyz
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S =7(2) 43 hp s6.

17.28. Néu * <0 thi © (970 40 thire vo nghiém.

f |: X } = |1 f '.| —r=2-y=0=uyx=2

+V6i 0= x <1 th (loai)
bvei ¥2 1y =2
lcxsd f{x)=4-3r=0c x= i
* Vi ' 3 (théa man)
sy T A S ()= -d=0e = (loai)

Viy nghiem cia /) 12" 3
Chuyén dé 18
GIA TRI LON NHAT - GIA TRI NHO NHAT
CUA MOQT BIEU THUC PAI SO

A. Kién thirc cAn nhé

1. Cho ham 6 & (%) xac dinh trén tap hop D':

) =m f'(.r) =m tai x=x,D

o fx \ NPV Ao e oy A (X)L,
a) Néu " ma " 1a mot hang s6 va thi gia tri nho nhat cta I ) la m |

dat duoc tai Y=Y

min{f{x))=m . x=x

Ta viéet tai 0,

X)=n_ . .x=x,eD

b) Néu / (“)_ T mala mot hang so va f ( ) tai thi gia tri 16n nhat cua / (x) la 7, dat

max ( f(x))=n . x=x

duoc tai Y= %0 Ta viét tai o,
B. Mt s6 vi du

9 X f(x)zm f(x)<n
1. Dang bai dwa biéu thirc vé dang ( ) hoiac ( )

Vidu 1: Tim gia tri nho nhat cua cac biéu thuc sau:

2 (x)={19x—5) - 1590,

(e — Sy —
p) B()=3vsVise-10.

9

c) C(x)=30—4x + 1975 ;

D)= [ 3% 4 200 '1[’]]'-}':'”'
gy PO "
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\ , N oo ) Ay o (x s M A A . : , (x \
¥ Tim cdch giai: Tim gia tri nho nhat cta Y ( ) ta tim hang so /" trong tap xac dinh D cua J ( ) ma

F(x)zm =xeD g f(x,)=m .

. Sau d6 tim "

N

Ox—=35) |\ .. , Ap 1o: R A s e a1 A A e
(19x-5) 14 binh phuong cia mot bidu thirc nén gid tri cua né ludn khong &m VX, Do do6 tim dwoc

a)

(19x-35) +1890 27 : -
(19=5) +1 - . Déu “=” xay ra khi nao? tai X ="

b), ¢) Piéu kién dé biéu thic c6 nghia?
Luu y: Can bac hai khong am cua ¢ dugc ki hi¢u la \/;. Khi viét Va phaico @20

d) Nhan xét vé bac cuia cac lily thira ciia * va gia tri ctia ca bicu thure.

Giai
2) Do [:]L).r—:?}: =05 x nén [:]'J.'-.'—:?}: FIR90 = ].\:'-]lf],'t-’;.;.
. _ . 3
."i |: .'l.-} = ] h")[‘] f— |: ]";I_'l,'— :_‘}- = ﬂ o N I
' ' 19
5
A(x) = 1890, % .=
Ta cod A(x)=1 ', dau “=" xayra 19

inA(x)=1890 Y779
Vay minA {x)=18 tai 19,

b) Didu kién dé V15X ¢6 nghia: ¥20
-'l.' =3rd ~f Sr— & — W -
Taco: 2V )= 3l =210 o 20 yg YISy 20 pay

B(x)z=-10 . £ ) =
() véi X0 diu =" xdyra = ¥=0,

Vay min B(.\')=—I(I tai x=0

¢) Diéu kién @& V39— 4Y ¢4 nghia: 30-4x20e x<7,5

('[.1‘}:{3[’]—4.1‘ 1975 241975 do V30—4x 20
C(7.5)=+/1975
(["}i '\J]L £ voi .‘(S7,5; déu w2

Clx)=V1975 . x=7.5

T otal

Ta co: nén

C(x)z 1975

. Laico

< y=7.5

Do do xay ra

Vay min

¢ 5 0 0 5 0y 20191 22009 Y p(0)=2019""
d)TaCé X iﬂ..'. iﬂ.v.'. nén |{I' ' l' H.LalC(’) ‘?[ } = ] .

W) 22019" v . _
Do do P1H)= : " ddu =" xdyra ©x=0,

. D{x)=2019""" 0
Vay min Dix) : tai ¥=0.

Vi du 2: Tim gia tri 16n nhat cua cac bi¢u thuc sau:
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2 E(1)=1945-{2y +9 }:;

2016

F(y)=———
AP

b)

¥’ Tim cach giai: Tim gia tri 1on nhat cta f{y) ta tim hing s6 » trong tip xac dinh D cua f{y) ma S ) =1

.Saudé tim T =D qé 1 U"):”.

2v+9 : R , A .2 p A cr s o . A A A .
(20+9) la binh phuong cuia m{t bi€u thitc nén gia tri cia ndé ludn khong am VY Do d6

a)
1945—( 21+ 9)

s€ nhu thé nao? Dau “=" xay ra khi nao?

Luug 27 19=02y="9e y=—45
Flr)=—nd—
b) Trude hét xét (y=3)+9
(r-5F 1920 vpm— L1l
Taco: (v-5) 19 9

1 1
—_<—
(theo tinh chat ldy nghich dao: Cho hai s6 dwong a va b, néu azb thi a b ) Tu d6 suy ra
2006 2016

< =224

(r=5y+9 9

Giai
2 F (1)=1945—(21+9)

20 49) 20,7 1945—(2p +9) <1945, 7
Ta co l: ; } = J nen] 4 ': 3 } 194 L )
v =—4,

46 E(1)=1945,9) E(-4.5)=1945 . E(y)=1945%y

N

. Mt khac, :ddu “="xayra < -

E(yy=1945 tai v= —4,5'

Do

Vay max

|
' (y=3)+9 (1=3) 20=(y-5) +929

b) ,taco:

2016 2016 o 2016 2006
R F(5)= =

oy (v=5y+9 9 crrs . (5-5y+9 9
Tir do suy ra: . Mat khac, -

="‘r"‘|_-'|_

n i [1}: 22 Tl]' 2

& y=35

Né ; dau xdyra -

SRRy _
Viay max Fly)=224 tai y=s
2. Dang bai ma bién s6 c6 gia tri nguyén (hodc ty nhién)
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Vi du 3: Tim s6 nguyén * dé:
2015
a) Biéu thirc 4 dat gid tri Ion nhat voi ~ 2019—x .
b) Biéu thirc B dat gia tri nho nhat véi X—=9,

Y Tim cach giai: Voi *€Z thi 4 va B 1a nhimg phén sb.
Véi cac phan sb duong co tir s6 duong khong doi thi phan sb co gia tri 16n nhat khi mau sb dwong nho
nhat.
Vi cac phan s6 am c6 tir s6 dwong khong doi thi phan sb co gia tri nho nhat khi ddi cta phan sb d6 co
gia tri 16n nhat.
Giai
a) Didu kién * # 2019 Ta xét hai truong hop sau:
Ny ¥ <2019 1 2019 x> D’ ma 2015>0 pap 4>0

* Néy ¥ > 2019 th 20[9_-"‘?D,mé 2015>0 pop 4<0

Do d6 mudn Ao thi phai chon * sao cho A>0 e la chon < 2019,

019 —y C .
(2019=x),;, do 2015 1a hing s6 duong. Ta co 2019-x>0 m3 xeZ ngp

Khi 46 “m khi va chi khi

(101”‘*T}n.¢* 2009—x=1 hay,¥::2018.

2015

A=—— , _ _
2019 -2 dat gi4 tri 16n nhét 1a 2015 < v =2015

Vay
b) Didu kién X # 3 . Ta xét hai trudng hop sau:
* Néu X <3 thi —Y_5<O,mé 1930>0 pap B<O

* Néu ¥ >3 thi x_5>0,mé1930>0nén3>0.

Do d6 mudn B phai chon ¥ sao cho B <0 tuc1a chon ¥ <3,

s L}?l’] Y

l | = (5-x)
13-+ . win

Khi d6 Brin khi s6 d6i cia Brox hay 7 See do 1930 13 hing s6 duong.

A1

Taco d—X>0 ma x€Z pen (3-x),, = 3-x=I hay x=4

g 1930
Vay X5 datgi4 tri nho nhatla — 1930 =4

Vi du 4: Tim s6 nguyén y dé:

56—
{:_| =
a) Bidu thire C dat gid tri 16n nhét véi 19—
39— 2,
D= -
yv—25

b) Biéu thirc D dat gi4 tri nho nhat véi
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v Tim cach gidgi: Véi ¥ €% thi Cva D 1a nhimg phan sb. Ta bién dbi
57— 314 (19— 1)+
:-.. 3'1 ]:--l:']":;I '1} ]:3' ] ZF'JrL-
19—y 19—y 19—y
.Iih:l:"?lI Hn_ﬂll:"}_j[l_j:\}z v —jzf—j
y—25 y—23 y—23
va ly luan tuong tu vi du 3.
Giai
a) biéu kién ¥ 7 19 ta co:
57— 314 (19— 1)+
P 3'1 ]=--|:']L:;I '1} ]Z? ] =3' = — 1
19—y 19—y 19—y véi 19—

*Néu V<19 i 197020 13150 g E>0

*Néu V719 thi 1970 <0 13 150 pap £<0

Ta c6 Cmn < E'“-'\. Muén E s thi phai chon y sao cho E>0 tge 1a chon y<19 kni d6

Eo= 9=y (do 1 13 hing sb duong).

— 1 =y ; . O—p P Q— 1= ==l
Tacs |9 V=0reZ o (19-y) = 19-y=leyp=1 .

Ta ¢ MaXC =4 Lhi va chi khi ¥ =!8,

b) Piéu kién ¥ #25 , ta co:

9450-2p 9-2(y-25) 9
po 2302y _9-2r-23) 2= F-2

Ta xét hai truong hop sau:
*Néu V> 2 thi V2020 13 9>0 g F>0
*Néu V<2 thi V2950 113 9>0 pep F <0,

Do d6 mudn Foin phai chon y sao cho F <0 . tirc 1a chon Y < 25

Y

| (25—,
=1 !

Khi d6 Foin khi s6 d6i cia T hay =0 s do 9 14 hang sb duong.

rd
|
1l
|
I

» .HI‘-?'— ! [ 1_‘-‘_ = ) =
Ta co 25—‘\' =0 ma yEZ nén [_—- J }I.” 4 } ] hay y 24

592y

D=
Vay

y— e y=24

25 e g ) T
=2 dat gia tri nho nhat la
3. Dang tim gia tri 16n nhét hodic nhé nhét ciia mot biéu thirc chira nhiéu bién.
Vidu 5:

a) Tim gi4 tri nho nhit cua biéu thirc
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M{xonz)=(x=1) +{y+2) +(z=3) +4

b

b) Tim gia tri 16n nhat cta biéu thic

| 2016
Plx,y)=- — -
(12018} +(y—2019) 224
. = s M=V 4 Se= 18
¢) Tim gi4 trj 16n nhit ciia €)=Y pige ping Fr 0 ) + S =180

¥’ Tim cdch gidi:
a) Bi€u thtrc c6 ba bién, xac dinh v&i moi gid tri cia x,y va z.

IV 2 0% Re(v 4 2F 0.9
Luu §: (v=1) 20 Fxe Ry +2) 20.9ver

BRI e
v (F73) 20vzer

b) Luu y tinh chét nghich ddo cta sé duong. Vi a va b 13 hai sé duong:

1
—<

1
Néu azb thi a b,

1'-_.:,'--= 5 r . . /
3a—p) + 5wy =180 tim h¢ thirc Q(X’} ) nho hon hodc bang mot hang so.

Giai

c) Tu

PR =.'— :. ( '.ﬂ":. -——1:.'
2) M(x, o z)=(x=1) +{y+2) +(z-3) —l.
(e 2} o -'.,"r:;-_. oy .'__1.:;._‘ -
Do (v=1) 20 %ve R+ 2) 209veRi(z-3) 20, _Ef{"
I 4l 2V (=3  + 424 Y e R.Vv e R. W=
Nén (=1} +(p+2) +(z=3) +424¥re R VreR, _ER.

MLE=23)=(1-1) + (=24 2) +(3-3) +4=4

Do d6 M, _1'.:} 24 VreRVre RRVoeR dhy “=> XAy ra e x=ly==-2z= 3.
Vay min M (v o) =4 fai ¥= Ly=-%z=3
b) TreRVyeR o o (x4 2018 - (v—2019 ) +224 224
. 2016 2016

Pla)=- — - =
do d6 (x+2018) +(¥»-2019) +224 224
Mat khac

b 2
P(-2018:2019) = _=uio 20
' (—2018+2018) +(2019+2019) + 224 224
2

Pla,r)= -uto =9%reRTreR

Ta co 22

Al e 2 —r = _jﬂ]h: = 2':]]"}
Dau “=" xay ra - .
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. 3, 2
3[:.".'__1'}: f _‘_‘.‘_'-.'.1'= 150 ne {—J[. Al -1I}= Xy = 3(1__;{.'."-_.1I}

c¢) Do én

Lt

-

Do Tre R.Vre R

A

taco 2 nén

Va Ol )= =30

maxQ (v, v)= 30 ¢

Véy al X=V= 4 hoac Y=V= —6 )

Vi du 6: Cho a,b 1 cac sb tw nhién khac 0. Biét @ b 10

202
A= 2020

Tim gia tri 16n nhat cia biéu thuc a+b

khi va chi khi ¥ =Y =9 hogec Y=V =0,

t] .
“{x—y) =0 O(x.v)=30-Z{xr—y) =306
)

v Tim cdch gidi: A 1a phan s6 duong co tir s6 1a 2020 khong doi. Vi vay mudn A4 dat gid tri 16n nhat thi

a+b - o, R X 2 1+ b b , ey A 7 . N Ae a ’
( )phal dat gia tri nho nhat. DBé tim (( )m'-” ta phai tim cac gia tri c6 thé co cua a va b 161 tim céc

I

—t—=l=ah=l
gia tri nho nhat ctia @ va b. Ta thay ngay tir @ 5
11
JE— < J—
nhién m,n khac 0: > 7 thi m n

Giai
l
—d =l =qh =1 .
Do @ khong mat tong quat gia si 1 <a<b
7 2 0
:‘>1:.~l:.~1 l+liﬁl+] —Z—=azl_

0@ b Tacou b a ;hay]_ﬂ_“

Do ¢€N vy a>1 pap a=2 (1)

[ I

f— [

! ]—_*>."J—E‘1'4'
Vi =2 taco 10 2 - ' e

ho 2 (2)

| —

min(a+h)=2+3=5

Tu (1) va(2), ta co:
2020
max A4 = —— =404
Vay :

C. Bai tap van dung
f(x)zm hoiic f(x)<n

1. Dang bai dwa biéu thic vé dang -
18.1. Tim gia tri nho nhat cta cac biéu thuc sau:

%) f ij.-u-}=c:1.5.-u-—4.5}'_11;

b) E |:'. }= 2r+ 3 3x—-0+ 10 X

o Hx)=od 2 -3
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}'1[:.'-.'}:{.".': R S S S S O S 1:'- p 20

d)

18.2. Tim gi4 tri 16n nhét ciia cac biéu thirc sau:

A(y)=15-(30+2v)

a) ;
- 2015
Bly)=- ~]
s _q - } -3 I.
b) [‘1 -_1} _.f]]"\;
iy 24440+ +195+ 200
Cly)=- - ‘
=51 4 F 3454 C17 419 4
o) (10y=5) (14 34500174 19) 100,
o 2 V=5 (Jr=4-o)
18.3.
a) Tim gia tri nho nhat cta biéu thic: x+2 :
It 4yt 4 8
’ 9 T = =X —]- )
b) Tim gia tri 16n nhat cta biéu thic: x+4

¢) Cho @ 1a hing s6 va @ >0 Tim gi4 tri nho nhét cta biéu thirc

83"+ 2a(y=3) +2a

v das

M=

2. Dang bai ma bién s6 c6 gia tri nguyén (hoic tw nhién)

18.4. Tim s nguyén x dé:

a) Biéu thuc A dat gia tri lon nhét véi 6-x;
1945
b) Biéu thirc B dat gi4 tri nho nhat véi x—1930

18.5. Tim sb nguyén y dé:

C- -3
a) Bidu thire C dat gié tri 16n nhét voi =y
D= 21—y
b) Biéu thirc D dat gid tri nhé nhétvéi V72 ;
P 1 n—47
18.6. Tim gia tri ctia sd ty nhién n dé phan sd 2n=9 ¢4 gia trj 16n nhat.

3. Dang tim gi4 tri 16'n nhit hodc nhé nhit ciia mt biéu thire chira nhiéu bién.
18.7. Tim gié tri nho nhét ciia cac biéu thirc sau:

Fla)=(x=2) +(2v+1) =25

a) ;
ol v)=(x+ v— :'.'—3:"
by € (rr)= (e p=1) o (r=3) + 4,
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~

filx, )= — — -
1 2 L & ) 1 A )
0 O+ (2x—p) +{x+]) :
v vz )=+t =22 ] Fx—p-3 (1) +5
g K J=(vt =22t (r—p=3) 4 (p=1) 45
18.8. Tim gié tri 16n nhat cua cac biéu thic sau:

Al )=2017—(11y=7) —(x—100)

a)

b) Blr.v)=10—{x+ 14 2}:—(_1':—‘?}:;
(_l: .".'._1'}= - _.4: W2

9 342 —y=1) (x4 ;

2x=1) +2(r=2) +100

(x=1) +(v=2) +2

Dix,v)=
d)
18.9.

a) Tim gia tri nhé nhat ctia biéu thic

M{xonz)=(xee 1) +2(v=2) +3(22-3)+ 4

b) Tim gia tri 16n nhat cta biéu thic
N{x,1vz)=- - ].} - - S
(2x—4) +(y+3) +10 (4z-2016) +2

2

, Y IRV S R L e —
¢) Tim gid tri 16n nhét ciia * Y= 2% bigg ring (¥ ) 1 O lor=10,

- Shih < e

18.10. Cho a, b, ¢ 1a cic s6 nguyén. Biét “~ va €<25 Tim gi4 tri 16n nhit cia tong

(a+b+c)

18.11. Tim gia tri 16n nhat cda ty s gitta mot s6 c6 ba chir s0 vi tong cac chir so cta no.
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HUONG DAN GIAI - PAP SO
18.1.

min f{x)=—-12< v=3

a)

b) Diédu kién dé can thuc c6 nghia: X 22

glr)=2x+33r—0+ 10220 do X2 v3 3 Ryi—6 =0

Ta co:
ming(v)=20 v=2

Déu “=” xdy ra < ¥ =2 Vay

>-32

A 1 [ , p ~ f T P i
c¢) biéu kién dé can thuc c6 nghia: 04+ 2r 20 <=

Vi ¥2=32 i VOIT 2N 20, 7y o M(¥) =041 2023203

£ \ — 1 . minh(x)=—423 = r=-32
Dau “="xdy ra < ¥ = 72=_ Vay (e} :

d) Ta c6 9 thi R | Rl ) E e | S S  E = U &

nén
DAu “="xayra < ¥=0,

min p(r)=2" <= r=0

Vay
18.2.
2) max A(y)=13 tai V =-15
b) Y (4 c6 (4=5p) 20=(4-5r) + 2018z 20]:#.
15 015
B(1)= —— s 22
A_ 5% o7 : RIS
Tu d6 suy ra (4=3p) + 2018 .
Déu s Xé.y ra — l'l':O..S
. 2015
max 5(1)= - =08
Vay 201

YA 10R 400 = (7 4.7 .
¢) Taco 2 1410+ 11951200=(2+200).100:2=10100

(1434 54417 +19) +100=[(1+ 1@}.10:3]: 100=10100

max Cr)=1<v=0.35

b

d) Diéu kién dé y2y—4 c6 nghia 1a 2y=4z20= p22 ‘
J—3-6) =0
Tacovei Y22 i (V> Vo)
5o (JIr—a-0) =45
Dodé“‘r (V2 Vo) “F_Déu“:,,

Xay ra Sr=3,

uigeli.xyz
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24 a s 244 4
b) X +4 ¥ +4 X +4 .

Vay Max7 =2 x=0

e 1%+ 2a(y-3) 4 2a _ 240" v )+ 2aivy-3) 5, 2alr-3)

c) v v v v 4t a

Yo
Jalv—23 ) )
—}iﬂ Ty =M 22y
v b

4" va =0V

Taco >0 va nén

Diu “="xayra < = 3

inM =2 =3
vay MnM =2e =3
18.4.

a) Didu kien ¥# 6. Néu ¥ <6 thi 6-x>0 my 16>0 nap A>0 Néy ¥>6 thi 6-x<0 1y 16>0

nén A<0 Do do mudn Ams thi phai chon ¥ <6 d& 4>0 Khi do 4 khi va chi khi (O™ e ma

x€Z pap 07¥),, =0-x=l hay ¥ =5, vay max 4=10 < x=3

b) Diéu kién ¥ # 1930 Néy ¥ <1930 ¢ v—1930=0= 5 =0
Néu X >1930 (hj v=2019=0=5>0 Dy 36 mudn B thi phai chon x sao cho B < 0. tirc 1a chon

|'/ 1945 )
B ) ) B IW | f::%[_]'ﬁ'_l.ﬂ—_'-.'}l_“f‘:%]'Hf]—ﬁ.':]
x <1930 Kni @6 “mn khi s§ dbi cua e hay 00 e hay
x=1929

Ta c6 B dat gié tri nho nhat 1a — 1945 <= x=1929

18.5.
a) V6i ¥ =4 F 1 ihi € 1a mot phan sé va
. 303y 3(11-p)+3 3

- 14
-y -y -y

Piap sb: max C=o< =10
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20—y 19— 1—’?} 19

D= -1
b) Didu kién ¥ * 2 | ta co: v=2  p-2  p-2
Pép s6: min D =-20 < 1=1
18.6.
2{1n=47) 225 -94 [(2n=9)+5 11 3
) 2(2n=9) _3(3”_"}}_ 2(2n-9) _? 2(2n=9)
Pap sb; Max /=8 < n =3
18.7.
) ) ) +{2y+1) =252 25
|x-2=0 [x=2
@]" | )
Déu “=" xay ra pil=0 " |y=-0.5
Y . =2
min f (v r)=-25< A
i | L= 0.3
ay
b)fjf_.'l.'..l'}:f_.'l.'-l—]} 1—1} Pz -1.
I'l—}‘_[j J._],':?_t
Déu 2 Xé,y ra ] X+ V— 1= ]\_'I.': -2
. [x=-2
min f v, v)=4 < |
Vay V=
-2
v,y )= — - _
(2= oV (1)
0 O+ (2x—p) +{x+])
. ) J'.\'=—I
. (‘Ii[flx‘—l' T4 (] '];:(1 , T
Taco: V5V thi ' i ) . Dau “=" xay ra ly=-2
0= 1ﬂ r_*(]
— 1l 4 1
Do do 0+(2x-y) )
=7
— =~ g—l
0+ (2x— ) 1) 3
=1
min 1}——1»::*»J1
| 37 |y=-2

x+y—2z= ".1=—1
e r—1r—=3=0 = r=|
|1—1=U ‘:=3.q
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‘.r:;l
mink{x, o z)=5 =1
e
Vay -
18.8.
A(x )=2017| (11y=TY + (x—100Y |=2017
o AG) [(11y=7) + (s=100) <2017
, x—100=0e y=—
Dau “=" xdy ra ~— = Ha=T=0 Il ya x=100
".r:]lf]lf]
max A v, 1)=2017 < 7
.1I:_

) Alx v)= ]Ii‘l—[['.r Fy+ 2 F _1':—'~I']:]f_i 16

Ta tim duoc

max &(x, )= 16
Do do

ey
Il
I
-
-
I
—_

Clx.y)= _ i _ =<8
¢) V%Y thi

|
Déu “=" xay ra l :
[x=2 [x=-2

Ta tim duoc Lv: 15 hoic ¥

- r=2 x=-2
|nn.k;(‘[_.r._1-}:t;f:,{ x._]q { .
Do d6 Lp=Ee hodc Yy=-
=1y (r=2) 42|49
Dix,v)= [ ) ) _ e i "{“:"
) (r=t) o r=2) 42 (e=1) +(r=2) +2
) ) ‘ Qf ‘ '-’_-'-ii:-'lﬁ
: R T TR T I L S ATREE S E RN S |
DO VX,y tac(r) |:_."- ]} |:_.1 —-} —-__-nén |:_.". ]} |:_.'|. _,} o
5 ‘ 9 , -
TS
Va |:_.1 ]} |:__1 _.} Fa
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,,
II

Il
&)
--
Il
I3

@{ max O (x,1v)=50 =
Dau “=” xay ra '

18.9.

minM (v, z)=4«< (r=-lLy=21z=13)

a)

ax '."='-F—‘s.'=ﬂr"=—1'—=_'
b) max Vi y)=4< (r=21r=-32=504)

SR o 5 T
C)Do“ v 0o =10 nén Playr)=2x0=200-20{x— 1)

e Er AT e o)z
Do TXERTVER o o 20{x—y) =0

Pa,v)=200-20{x— ) = 200

Nén
e e VN | e ey —

va e =20=200 40 s chikhi ¥ =0 =10 poge Y=r=-10,
ax (=2 s =1 = " — =

Vay max P, 1) =200 v=1r=10 hodc == 10

18.10. Taco €€Z  ma € <25 nén max (¢ )= 24

b<5¢ ma max (¢ )= 24 nén b<120 he;’:» max (h)=119
a<5h gy Max(h) =119 ;<595 aeZ=max(a)=59
Vay max (a+ b+ c) =594+ 119+ 24 =737

18.11. Goi s6 6 ba chit s6 1a abe vgi @-P-c = Nil=a=9:02b.c29

f!-'r] o

Ta phai tim MaxX 4 ygi a+b+c

abe  100a+10b+ ¢ (a+h+c)+99 +9h

Ta co a+h+e a+h+rc a+h+e

Q9g +9h < 99 + 9

g+ h+c a+h (1)
99¢ + 9h 9(10a+a+h) B Oath) 90g
Mit khéc, ta lai co: @+ D i+ h i+ h a+h
_9, Dl 294 D0
at+h i )
g0
A=1+9+ —L=10+90=100
Tu (1) va (2), ta suy ra: i

. M3 aleglaly —
Déu “=" xdy ra Sae i3 089 b vic=0

ax A= _ i as9lih = o
Vaymak.f! 100 &< a el b DvaC—O.
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Chuyén dé 19. NGUYEN LY DIRICHLET
A. Kién thirc cin nhé
1. N¢i dung: Dirichlet (Dirikl€) la tén ctia mdt nha todn hoc ngudi Ptc (Pongutap Légien Dirikl€) ong
sinh nam 1805 va mat nam 1859. Trong qua trinh nghién ctru va giang day toan & cac truong phd thong
ong da dua ra duoc mot nguyén tic giai toan rat hiru hiéu va dugc st dung nhiéu trong linh vuc sb hoc,
hinh hoc va dai s6. Ngdy nay ngudi ta thudng goi nguyén tic nay 1a nguyén tic Dirichlet hay nguyén 1y
Dirichlet (hay con goi 1a nguyén tic “nhét tho vao 1ong”)
* Cu thé: Néu nhot 7 con tho vao 3 cdi long thi ton tai it nhdt mét long cé tir 3 con tho tré lén. (Hay:
Khéng thé nhét 7 con thé vao 3 cdi long lai khéng cé cdi long nao nhét nhiéu hon 2 con tho).
* Tong quat:
a. Néu ta nhét N chii thé vao "= cdi 1ong thi ton tai mét Iong c6 tir hai chii thé tré lén.
b. Khi nhét n con thé vao k cdi long:

n=kp+r(0<r=k-1)

+ Neéu ! thi ton tai it nhat mot long chira khéng it hon p+l

con tho.

+ Néu N= ko thi ton tai it nhat mét long chira khéng it hon p con thé va ton tai it nhat mét long chira
khéng nhiéu hon p con the.
2.Chuy:
+ Nguyén ly Dirichlet thuong duoc st dung dé giai cac bai toan chirng minh sy tdn tai cla su vat, su viéc
ma khong can chi ra mot cach tuong minh sy vat, sy viéc do.
+ Khi giai bai toan van dung nguyén 1y Dirichlet, didu quan trong 1a phai nhén ra (hay tao ra) cac yéu to
“tho”; “10ng”; “nhét tho vao 16ng”. Khi giai dién dat theo ngdn ngi toan hoc.
+ Nhiéu bai toan sau mot sd budc trung gian méi stir dung duoc nguyén 1y Dirichlet.
+ Thuong két hop v6i phuong phap chimg minh phan ching.
B. Mt s6 vi du
Vi du 1: Ching minh nguyén ly Dirichlet.
¥ Tim cdch gidi: Chimg minh tryc tiép hodc st dung phan chimg.

Giai
* Chung minh: Néu nhét 7 con thé vao 3 cdi long thi ton tai it nhdt mét long cé tir 3 con the tré lén.
(Hay: Khong thé nhot 7 con thé vao 3 cdi long ma lai khéng cé long nao nhot nhiéu hon 2 con thé). That
véy, néu mdi 16ng chira khong qua 2 con tho thi 3 16ng chira khong qua 2.3=6 ¢op tho, vo ly. Vay khong
thé nhdt 7 con thé vao 3 cai 1ong ma khong c¢6 16ng nao nhdt nhiéu hon 2 con thé.
* Chimg minh tong quat:
a. Néu ta nhét n con thé vao N—1 cai long thi ton tai mot long cé tir hai con tho tré lén.

That vay gia sir khong c6 16ng nao chtra tir hai con thé tré 1én thi nhiéu nhat mdi 16ng chi chira mot con

n-1 N A . (n-1
tho. ( ) cai 10ng chtra nhiéu nhat ( ) con thd. VO 1y.

Vay néu ta nhdt n con tho vao M- 1 cai 16ng thi ton tai mot 16ng ¢ tir hai con tho tro 1én.
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b. Khi nhét n con thé vao k cdi long:

n=kpir(0=r=k-1)

' thi ton tai it nhdt mét long chira khéng it hon

p+1

+ Néu con tho.

That vay: Gia st 16ng nao ciing c6 khong qua p con tho thi k 10ng khong ¢ kp con tho, it hon s n con
tho, vo ly.

+ Néu M= ko thi ton tai it nhat mot long chiva khéng it hon p con thé va ton tai it nhat mét long chira

khéng nhiéu hon p con tho.
A i e K(p=1)
That vay gia su 16ng nao cling chtra it hon p con thé thi k 16ng khong cé qua tho, vo ly. Gia su

10ng nao ciing chira nhiéu hon p con tho thi k 16ng c6 it nhat 1a k( P l) tho, vo 1y.
Vi du 2: Tha 257 vién bi nho vao ban cd Qudc té 64 6 vuong. Ching minh ton tai mot 6 chia it nhat 5
vién bi (ké ca truong hop vién bi nam trén canh 6 vuong).
v Tim cach gidi: Coi 64 6 vudng nhu 64 cai 1dng. 257 vién bi 1a 257 con tho. Ta thiy 227=0644+1 Thj
257 con tho vao 64 cai 10ng, theo nguyén 1y Pi-rich-18 ton tai mot 16ng chira it nhat 5 con tho.

Giai
Giai tryc tiép nhu trén. Tuy nhién c6 thé dung phan chimg:
Gia st khong tdn tai mot 6 nao chtra it nhat 5 vién bi, thi nhiéu nhat mdi 6 chi chira 4 vién. 64 6 chira
nhiéu nhit 644=256 vien bi. Vo 1y.
Vi du 3: Mot 16p hoc ¢6 41 hoc sinh 1am bai kiém tra Toan, khong c6 ai bj diém dudi 3. C6 bdn hoc sinh
dat diém 10. Chting minh rang it nhat ciing tim dugc 6 hoc sinh c6 diém kiém tra bang nhau (diém kiém
tra 1 mot s6 tu nhién tir 0 dén 10).
¥ Tim cdch giai: Trong bai toan nay sd “tho” 1a 41-4=37 diém tir 3 dén 9. “Long” 1a 7 loai diém noi
trén. Phép chia 37 cho 7 dugc 5 con du. Tbn tai 5+1=6 hoc sinh c6 diém kiém tra b?mg nhau.

Giai
co 41-4=37 hoc sinh phan chia vao 7 loai diém tir 3 dén 9. Gia st khong ton tai mot loai diém nao co
it nhat 6 ban dat, thi nhiéu nhit mdi loai diém chi c6 5 ban dat; 7 loai diém c6 nhiéu nhat 1.5=35 ban
dat. Lop hoc it hon 41 hoc sinh. V6 1y. Vay ton tai it nhat 6 hoc sinh c¢6 diém kiém tra bang nhau.
Vi du 4: Nguoi ta chia mot hinh vuéng thanh 16 hinh vudng nho bang cach chia mdi canh thanh 4 phan
bang nhau. Ngudi ta viét vao mdi 6 ctia bang mot trong cac sd -a0a sau do tinh tong céc sb theo timg
cot, timg hang va timg duong chéo. Chiing minh rang trong tat ca cc tong d6 ludn ton tai 2 tong cb gia tri
bang nhau.
¥ Tim cdch gigi: C bao nhiéu tong theo cot, theo hang, theo dudng chéo d6 chinh 1a “sé tho”. Mdi tong
c6 thé co gia tri bao nhiéu. S6 gia tri cua tong s& 13 s6 “long”.

Giai
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S6 hang: 4; Sb cot: 4; S6 dudng chéo: 2. Nhu vy sé c6
10 tong.

Céc gia tri co thé c6 khi cong cac $6 trong mdi hang, cot
hodc duong chéo la
—da -3a-2a-a 0 g 2a 3a da

C6 10 tong, mdi tong nhan 1 trong 9 gid tri ma

10=9.1+1 Theo nguyén 1y Dirichlet ton tai hai tong

c6 gia tri bang nhau.

Vi du 5: Ching minh rang: Trong n+1 g4 tu nhién bat ky A G0 40 0t uon tim duogc hai sb sao

cho hiéu ctia chiing chia hét cho ™
¥ Tim cdch gidi: Trong bai toan “th6” 1a cac sb ty nhién bat ky, “16ng” 13 s6 s6 du trong phép chia mot
s6 cho M. Chia mot sb bat ky cho M ¢6 thé nhan dugc mot trong 1 sé du GL2Z.;n-2n-1cn+l
con tho, ¢6 1 cai 1ong

Giai
Chia mot s6 bat ky cho 1 ¢6 thé nhan dugc mot trong 1 sé du GL2.on-2n-1 g n+l s6, co N

s6 du. Do d6 theo nguyén 1y Dirichlet ton tai hai s6 ¢6 cung s6 du khi chia cho 1. Khong mat tong quat

a, (pgeil2...nn+l) a>a

T PP - ;
gidscthaisodola P va a P 9. Taco:

a=nk +rireN;0=r=n-1)
n o !
a=nk +r
Q Q
_.oa—a=nlk -kJn
Khidsé = -~ SR
Pay chinh 13 hai s6 ¢6 hiéu ctia chung chia hét cho /1. Bai toan duoc chirng minh.

i Gy i g luén tim duoc mot s6 chia hét cho 2016 hodc hai

Vi du 6: Trong 2016 s6 ty nhién bat ky
s6 0 hiéu chia hét cho 2016.
v’ Tim cdch gidi: Trong bai toan sd “tho” 1a s6 2016 s6 tu nhién bat ky, “Long” 1a s6 s6 du trong phép
chia mot s6 cho 2016. C6 hai kha nang xay ra: hodc cé s6 chia hét cho 2016, hodc tat ca cac sd déu khong
chia hét cho 2016.

Giai
Néu mét trong I s6 chia hét cho 2016, bai toan dugc chirng minh.
Néu tat ca 2016 s6 khong c6 s6 nao chia hét cho 2016 thi mdi s khi chia cho 2016 s& nhan mot trong
2015 s6 dur 12 3 .., 2014; 2015.

C6 2016 s6 ma c6 2015 s6 du nén ton tai 2 s co cung s6 du khi chia cho 2016 = hiéu cta hai s6 chia

hét cho 2016. (dpcm).
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Vidu7:

a) Cho mot day ) g@)m 100 s6 tu nhién bt ky S i i P Chiing minh ra‘ing tdn tai mot sb chia hét
cho 100 hoac téng mot s6 s6 chia hét cho 100.
b) Hiy tong quat hoa bai toan.
¥ Tim cdch gidi: Trong bai toan sd “tho” 14 s6 100 s6 tu nhién bat ky, “Long” 1a s6 sé du trong phép chia
mét sb cho 100.
C6 hai kha ning xay ra: hodc c6 sé bang 0, hodc tit ca cac s6 déu khac khong.
Giai
a) Truong hop c6 s6 bang 0 ta chon s6 nay thoa méan dau bai.

Truong hop tat ca cac sé déu khac 0 ta 1ap 100 tong sau:

51:a1
5=a+a

Néu mot trong 100 tong nay chia hét cho 100, bai toan dugc chirmg minh.

Néu tt 4 100 tdng ndy khong chia hét cho 100, thi khi chia cho 100 chiing nhan 99 sé du & % 3 -+ %
C6 100 téng va ¢6 99 s6 du khi chia cho 100, theo nguyén 1y Dirichlet ton tai hai tong ¢ sé du bang nhau
khi chia cho 100. Gia st 12 hai tong 1a

ra S,=a+tata, t..ia, (100= k= h=1)

S =a+da,+a .5
: - “va "

F] e

S _5-1:('1_ Pa,dy al_-}_(";t 'd

i 5 i a,)-

=(a, .+a ,+a ,+..+a 100

e N 2 3]

b) Tong quat hoa:

Cho mot ddy s6 gdm 1 sé tu nhién bat ky %" @27 =+ % Chiémg minh ring tdn tai mot sb chia hét cho 1
hodc tong mot s6 s6 chia hét cho ™
Vi du 8: Chiing minh ton tai liiy thira ctia 79 ma cac chir s6 tan cling ciia n6 1a 00001,
v Tim cdch gidi: Nhan xét 79" . Néu N chin thi chit s6 tan cing 1a 1. Néu 1 1é thi chit s6 tan cing 13 9.
5 ., X ~ I~ r
Do d6 ta xét 10 Ity thira cua 79 véi cac s6 mii chan khac nhau.
Giai
» Cach 1.
> Y SPR~ . A A L1~ | r s A s \
- xeét 10 Ity thtra ctia 79 vdi cac s6 mi chan khac nhau. Néu mot trong céc Ity thira do co6 tan cung la

00001 thi bai toan dugc chirng minh.
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- Néu khéng c6 lity thira nao c6 tan cing 1a 00001 thi sb cac s6 c6 5 chit sb tan cung khac nhau ké tir s6
00002; 00003, .. dén 99998; 99999 nho hon 105. Theo nguyén 1y Dirichlet ton tai it nhat hai ldy thira
nao d6 ¢6 5 chir s6 tan cing giéng nhau. Néu 1 chin thi s6 79* chir s6 tan cung 13 1. Gia sir d6 1a hai s6:
A =79" =B.10° + abcdl
A=79"=B,10+abdl . A>A,

A-A =79 - 79 =79 79" 41 -1 -10°(8,- B,

10°(B,- B,

2)

[?92"" -1}

c6 tan cung khong it hon 5 s6 0 nén

k=2(k—-k)

2k2 T \ \ \ R \
Do 7977 ¢ tan cung la 1 va co tan cung

. 2k~ .
khong it hon 5 s6 0 suy ra 797 c6 tan cung l1a 00001. Vay tim dugc so thdéa man yéu
cau cua bai.
> Cdch 2. Ta can ching minh ton tai keN sa0 cho 79 -1 chia hét cho 10

. . E EF LR o RS . \ . s
Xét 10°+1 sO: 19,795 7975 795 .5 19 . Tat ca cac s0 nay déu khong chia hét cho 10° nén néu lay

10°+1 g6 nay chia cho sb 10° thi theo nguyén 1y Dirichlet ton tai hai s c6 clung s6 du trong phép chia
cho 10° Khi d6 hiéu cia ching chia hét cho 10°. Gia s hai s6 do la 79" va 79
(mns N; 1< n=m=10"-1).

79"(79" " - 1):10"
Taco 79— 79110° oy 72| )

(797510°) =1 (79""-1)110°
Vi nén * :

Ta chon M—N= K 1uc do 79 chia cho 100 du 1 tac 1a 79 c6 chir s6 tan cung 1a 00001 (dpem).
Vidu9: Dé chuin bi cho budi sinh hoat cau lac b toan cua khdi 7 ctia mot truong THCS, 6 ban hoc sinh
gioi toan cua 6 16p 7A, 7B, 7C, 7D, 7E, 7G viét thu trao d6i v6i nhau vé hai ndi dung: (I): “Théng ké” va
(II): “Biéu thirc dai s6”. Biét rang mdi ban déu viét thu cho 5 ban con lai (trong cac ban noi trén) vé mot
trong hai ndi dung trén.

Chtrng minh réng ¢6 it nhit 3 ban cung trao ddi véi nhau vé mot nodi dung.

¥’ Tim cdch gidi: Ta goi 6 hoc sinh gioi toan (ta coi 1a 6 “the™) cua 6 16p lan luot 1a A, B, C, D, E, G. Gia
str mot ban nao do A chéng han viét thu cho 5 ban con lai vé mdi ban mét trong hai ndi dung “Théng ke”
va “Biéu thurc dai s6”.

Ta thanh l4p cac “l6ng” bing cach sau déy:

- “Long I”” nhét nhing ai trao ddi véi A vé ndi dung (1).

- “Long II” nhét nhitng ai trao doi v6i A vé ndi dung (II).
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Nhu vy s& co 5 tho nhét vao “2 16ng”. Theo nguyén li Dirichlet phai c6 mot 1ong nhdt khong it hon 3
“tho”, nghia 13 phai c6 it nhat 3 ban nao do6 trong sd 5 ban (khong ké A) cung trao d6i voi A vé mot trong
hai ndi dung trén. Khong mat tong quét ta co thé gia sir 3 ban cing trao doi voi A vé noi dung (I).
+ Trong ba ban dé néu c6 hai ban nao do6 trao d6i v6i nhau vé ndi dung (I) thi hai ban d6 vdi A tao thanh
3 ban cuing trao ddi v&i nhau vé mot ndi dung.
+ Néu trong ba ban d6 néu c6 khong c6 hai ban nao trao doi v6i nhau vé ndi dung (I) thi ba ban d6 chi co
thé trao d6i v6i nhau vé ndi dung (IT). Bai toan ciing duoc chimg minh.
Ta trinh bay 101 gidi nhu sau:

Giai

Ta goi 6 hoc sinh gidi toan cua 6 16p lan luot 1a A, B, C, D, E, G. Gia st mdt ban nao d6 A chfmg han viét
thu cho 5 ban con lai v& hai ndi dung (I) va (II). Ta ¢6 2= 2-2+1 Theo nguyén Ii Dirichlet A phai viét
cho it nhat 3 ban vé mot noi dung, khong mét téng quat ta gia st 3 ban do 1a B, C, D va ni dung trao doi
la (I).
+ Trong ba ban B, C, D néu c6 hai ban nao d6 trao d6i v6i nhau vé noi dung (I) chéng han B va C thi hai
ban B va C v6i A tao thanh 3 ban ciing trao d6i voi nhau vé mot ndi dung.
+ Néu trong ba ban B, C, D d6 néu c6 khong ¢ hai ban nao trao d6i véi nhau vé noi dung (I) thi ba ban
d6 chi c6 thé trao d6i v6i nhau vé noi dung (II) tao thanh 3 ban cung trao ddi véi nhau vé mot nodi dung.
Bai toan cting dugc chung minh.
Tém lai du kha ning nao xdy ra ta luén c6 it nhat 3 ban cing trao d6i voi nhau vé mot ndi dung.
C. Bai tap van dung
19.1. Mot t6 ¢6 12 hoc sinh, trong mot gio kiém tra Toan ngoai 2 ban An va Binh dat diém 10 con lai cac
ban khac dat s6 diém thép hon nhung khéng ban nao bi diém 0; 1; 2 (diém sb ctia cac ban déu 1a sb tu
nhién). Ching minh ngoai hai ban dat diém 10 con it nht c6 hai ban cé diém s6 nhu nhau.
19.2. Mot 16p hoc ¢6 37 hoc sinh cing tudi. Chimg minh rang trong nim c6 mot thang it nhat 4 hoc sinh
cung t6 chuc sinh nhat.
19.3. Mot vong chung két bong ban ¢6 8 d4u thii tham gia thi diu vong tron nghia 1a mdi dau thu déu phai
gip 7 ddu thi con lai. Chimg minh trong moi thoi diém gitta cac cude dau bao gid ciing ¢ hai dau thu da
d4u mot sd tran nhu nhau.
19.4. Chtng minh rang trong 5 ngudi bat ky it ra ciing c6 2 ngudi ¢6 cling sd nguoi quen nhu nhau trong
5 nguoi d6. Hiy tong quat hoa bai toan!
19.5.
a) Trén mot bang 6 vudng kich thudc 6x6 {5 viét vao mdi 6 ciia bang mot trong cac sb L0 gy 0
tinh tong cua cac sb theo timg cot, theo timg dong va theo timg duong chéo. Chimg minh rang luén ton

tai hai tong c6 gia tri bang nhau.
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b) Trén bang 6 vudng kich thudce 6x6 éy ta viét cac s6 tu nhién tir 1 dén 36, mdi sb viét vao mot 6 mot
cach tiy y. Ching minh rang ludn ton tai hai 6 vuéng chung canh ma hiéu cac sé ghi trong ching khong
nho hon 4.
19.6. Ching minh ring trong 2016 sb tu nhién bat ky ton tai hai s6 c6 hiéu chia hét cho 2015.

19.7. Chirng minh ring trong » s6 tu nhién lién tiép luon tim dugc mot sé chia hét cho n.

19.8. Trong n s6 tu nhién bt ky G G 9 1u6n tim duoc mot sd chia hét cho M hodc hai s6 ¢6 hiéu
chia hét cho n.

19.9. Chimg minh ring trong ba sb 1¢ bat ky bao gid ciing tim dwoc hai s6 ¢6 tong hodc hiéu chia hét cho
8.

19.10. Chtrng minh rang ludn tim dugc sb c6 dang

19741974...19740000...0000 .hia hét cho 1975.

19.11. Ton tai hay khong mot s6 co dang 20162016... 20162016 chia hét cho 2017.
19.12. Ching minh rang trong 20 s6 tw nhién lién tiép bat ky ta luén tim duge mot s6 ma tong cac chir s6
ctia n6 chia hét cho 10.
19.13.
a) Cho 1001 s6 nguyén duong khac nhau nhé hon 2000. Chirg minh rang ta ¢6 thé chon ra 3 s6 ma mot
s6 bang téng cua hai sb con lai.
b) Hiy tong quat hoa bai toan va chtrng minh.
19.14. Chimg minh rang trong 52 s6 tu nhién tiy ¥ ludn ton tai hai s6 sao cho tong hodc hiéu cua ching
chia hét cho 100.
19.15. C6 17 nha khoa hoc viét thu cho nhau trao d6i vé ba dé tai: “Bién doi khi hdau”; “Méi truong’”’;
“Ddén s6”. Mbi ngudi viét thu cho mot ngudi vé mot dé tai. Ching minh rang it nhat cling ¢6 3 nha khoa
hoc trao d6i v&i nhau vé cung mat dé tai.
(Chit y: Bai toan trén co thé dién dat cach khac theo ngdn ngir hinh hoc nhu sau: “Cho 17 diém phén biét
nam trén mot dwong tron.. Hai diém bat ki trong 17 diém ndy déu dwoc néi bang mét doan mau xanh,
mau do hodc mau vang. Chitng minh ludn ton tai it nhdt mét tam gidc ¢é ba canh cing mau”).
19.16. Cho day s6 105 10%10% 10°; ... 1[}?3' Ching minh rang c6 mot s6 trong day s6 ay chia cho 19 thi
du 1.
(Thi chon hoc sinh giéi I6p 9. Qudn 10. TP Hé Chi Minh,
nam hoc 2005 — 2006)
19.17. Cho X 1a mot tap hop gébm 700 sd nguyén duong d6i mot khac nhau mdi sé khong 16n hon 2006.
Chung minh rang trong tip hop X ludn tim dwoc hai phan tot Y sao cho X=Y thude tap hop
E-1369|.
(Dé thi vao khéi THPT Chuyén, Pai hoc Su pham Ha Noi,
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nam hoc 2006 — 2007)
19.18. Cho ludi 6 vuong 5x5, Nguoi ta dién vao mdi 6 mot trong cac s6 —LO1 x tong cac sd duoc
tinh theo hang, theo cot va theo timg dudng chéo. Chimg minh rang ludn ton tai hai tong ¢ gia tri bang
nhau.
(Thi vao 16p 10 THPT chuyén Todn Thanh phé Ha Noi,
nam hoc 2007 — 2008)
19.19. Trén mot dudng tron cho 6 diém phan biét. Hai diém bat ky trong 6 diém nay déu duoc ndi bang
mot doan mau xanh hoac mau do. Ching minh réng ton tai mot tam giac co6 ba canh cung mau.
(Dé thi chon hoc sinh gidi I6p 9, Thanh Héa, nam hoc 2009 -2010)
19.20. Mdi 6 vudng clia bang kich thuréc 10x10 (10 dong, 10 cot) duge ghi mot s6 nguyén duong khong
vuot qua 10 sao cho bat ky hai sb nao ghi trong hai 6 chung mot canh hodc hai 6 chung mét dinh cua
bang 13 hai s6 nguyén td cting nhau. Ching minh ring c6 sé duoc ghi it nhat 17 1an.

(Bé thi chon hoc sinh gioi I6p 9, Vinh Phuc, nam hoc 2009 — 2010)
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HUONG DAN GIAI - DAP SO
19.1. Trir hai ban dat diém 10 con lai 10 ban dat 7 loai diém 3; 4; 5 6; 7; 8; 9. Gia st trong s6 do khong
c6 it nht hai ban nao c6 sé diém giéng nhau thi mdi loai diém chi nhiéu nhat c6 mot ban dat nén té con
lai nhiéu nhét 7 ban. Vo ly.
19.2. M6t nam c6 12 thang. Gia sir trong nim khong c¢6 mot thang nao c6 it nhat 4 hoc sinh cuing to chirc
sinh nhat, thi mot thang nhiéu nhat c¢6 3 hoc sinh t6 chirc sinh nhat. S6 hoc sinh cua 16p nhiéu nhat 13
21.3=36<37 vp1y.
19.3. S tran d4u ctia mdi dau thu véi cac dau thu khac gém 8loaila 0;1;2;3;4;5;6;7. Cac $6 0 va 7
khong dé)ng thoi ton tai vi néu ¢6 1 ai chua diu tran nao thi khong ai d4u du 7 tran. Néu d3 c6 mot nguoi
d4u du 7 tran thi khong ai chua d4u tran nao. C6 8 dau thu, ¢6 7 loai sb tran dau do do phai tdn tai it nhat
hai dau tha c6 s6 tran ddu nhu nhau ¢ moi thoi diém giita cac cudc dau.
19.4. Gia sir trong s6 5 nguoi c6 mot ngudi khong quen voi tat ca nhitng ngudi con lai thi mdi ngudi con
lai khong ai c6 thé co s6 ngudi quen qua 3 ngudi. S6 ngudi quen chi c¢6 thé c¢6 cac loai 0; 1; 2; 3. C6 5
nguoi (5 tho) ma chi co 4 loai s6 ngudi quen (4 16ng). Theo nguyén ly Dirichlet ton tai it nhat hai ngudi
¢6 s6 ngudi quen nhu nhau trong 5 ngudi do.
Gia sir trong s6 5 nguodi c6 mot ngudi quen voi tit ca nhitng ngudi con lai thi mdi ngudi con lai ¢ sb
ngudi quen chi co thé 1a 1; 2; 3; 4. C6 5 nguoi (5 thd) ma chi c¢6 4 loai sé ngudi quen (4 10ng). Theo
nguyén ly Dirichlet ton tai it nhat hai nguoi c6 s6 ngudi quen nhu nhau trong 5 ngudi do.
Tong quat: Mot phong hop ¢6 n nguoi, bao gid ciing ¢ it nhat 2 nguoi c¢o sé ngudi quen nhu nhau trong
s6 n ngudi do.
19.5.
a) Bang 6 vuong kich thudc 6x6 ¢4 6 dong, 6 cot va 2 duong chéo nén s& c6 14 tong cia cac so dugc
tinh theo dong, theo cot va theo duong chéo. Mdi dong, mdi cot va dudng chéo déu ghi 6 sb thude tap

I_10 o g-5-4-3-2-10123456 ;
t lO,]} . Vi vay gia tri moi tong thudc tap hop G & L0123 ' ¢6 13 phan tir. Co

14 tong nhén trong tap 13 gia tri khac nhau nén theo nguyén ly Dirichlet ton tai it nhat hai tong c6 cing
mot gia tri.

b) Xét hang c¢6 6 ghi s6 1 va cot c6 6 ghi s6 36. Hi¢u giira hai s6 nay 1a 35 (coi nhu 14 35 tho). S6 cap 6 ké
nhau tir 6 ghi s6 1 dén 6 ghi s6 36 nhiéu nhét 1a 10 (gdm 5 cdp 6 chung canh tinh theo hang va 5 cip 6
chung canh tinh theo cot) (coi nhu ¢6 10 16ng). Ta co: 35=10.3+5.

Vay theo nguyén 1y Dirichlet ludn ton tai hai 6 vudng chung canh ma hiéu céc sb ghi trong chung khong
nhd hon 4.

19.6. Chia mot sb cho 2015 ta nhan dugc mot trong 2015 sé du: 0; 1; 2; ...; 2013; 2014. C6 2016 s6 tr
nhién bat ky nén theo nguyén 1y Dirichlet ton tai 2 s6 c6 cung sé du khi chia cho 2015 = hiéu cta hai sd

chia hét cho 2015.
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19.7. Gia st khong tim dugc s0 nao trong n sO tu nhién lién tiép da cho ma chia hét cho n. Khi d6 n so

(1234 ...n-1)

nay chia cho n chi nhan dugc nhiéu nhat 1a 1 —1 6 du khéc nhau , theo nguyén ly
Dirichlet ton tai hai sé chia cho 7 co clng s6 du, ching han 1a a va b véi @> P, khi d6 s @b chia hét
cho n. Didu nay mau thudn véi 0< @D <N Ty d6 suy ra didu phai chimg minh.

19.8. Néu mot trong n s6 chia hét cho n, bai toan dugc ching minh.

Néu tit ca n s6 khong c6 sd nao chia hét cho n thi khi chia cho n ching nhan - 1§ du

L2:.3.:n-2n-1

.Consd,co N 1 §6 du nén theo nguyén ly Dirichlet ton tai 2 s6 c6 cung sé du khi
chia cho n = hiéu cta hai sd chia hét cho n.

19.9. Mot sb 16 khi chia cho 8 s& c6 s6 du 1a 1; 3; 5 hodc 7. Ta chia cac s6 du nay thanh hai nhém: Nhom
114 (1; 7) nhom 2 1a (3; 5). C6 ba s 1¢ chia cho 8 ma c6 hai nhom sé du, theo nguyén 1y Diriclet ton tai
hai s6 ¢6 s6 du khi chia cho 8 vao cing mot nhom.

Néu hai s6 du gidng nhau thi hiéu ctia hai s6 chia hét cho 8.

Néu hai s6 du khac nhau thi tong cta chiing chia hét cho 8.

Vay trong ba sb 1¢ bat ky bao gid cling tim dugc hai sé ¢6 tong hoic hiéu chia hét cho 8.

19.10. Xét 1975 sb c6 dang sau:

A =1974

A =19741974
A, =197419741974

A .., =19741974..19/4

1974 soalOTd

A...=19741974..19741974

1975 s0al 074

Tat ca 1975 s6 nay déu khong chia hét cho 5 nén khong chia hét cho 1975. Do d6 mdi s khi chia cho
1975 nhan mot trong 1974 s6 du 1; 2; 3;...; 1974. Do d6 theo nguyén ly Dirichlet tdn tai hai s6 ¢o cung
s6 du khi chia cho 1975 nghia 13 hiéu ciia chiing chia hét cho 1975.

A =19741974..19741974 A =197419/4..19/419/4

Gidasirdo la 1sadii va k sodl 074

(i =kike|L2..;1975))

"% hi€u cua chung s¢ la:

A -A =197/41974..19741974-197419/4...197419/4

) 5074 k soalOTd

=1974197/4...19/40000...0000:1975.

i—k sodlO74; 4k 5030 (dpcm)

19.11. Xét 2017 sb ¢ dang

uigeli.xyz Trang 245



uigeli.xyz
B, = 2016

B, = 20162016
B, = 20162016

-

B

2007

= 20162016... 20162016

20LT soc20L6

Néu mot trong s6 2017 sd nay chia hét cho 2017 ta ¢6 s6 can tim.

Néu 2017 s6 nay déu khong chia hét cho 2017 thi twong tu bai trén ta c6 sb

B, - B, = 20162016...20160000...0000 (i > k i, k< |1 2;...;2017})

-k 50006 4 k 5o

= 20162016...2016.10" : 2017 ,
s Do 10%/2017

20162016...2016: 2017.

Nén -k 55..?23'_6

Vay tdn tai mot sd co dang 20162016... 20162016 chia hét cho 2017.

19.12. Trong 20 sb tu nhién lién tiép bat ky bao gidr ciing tim dwoc 10 s ty nhién lién tiép co chit s6 hang

chuc giéng nhau con chit s6 hang don vila 0; 1; 2; 3; 4; 5; 6; 7; 8; 9. Viét cac s6 d6 dudi dang: ab...cO;

ab...cl, ab..c2...; ab..c9. Goi tong céc chit sé 1a 2 =81 D +...4C thi cac s vira viét c6 tong céc chit

56 251154212549 13 10 56 ty nhién lién tiép do d6 c6 1 sb chia hét cho 10.
19.13.

83850 iBm v B <& <@ << By < 2000

a) Goi 1001 s6 nguyén duwong khac nhau di cho la

A=la;a;..a,.| ‘ . mes|23..;1001
bat "ol odm 1000 phdn tr cd dang  9m véi €123 b va
B=la-a;a-a,.;a,,—a, , : a4 ..nel23..1001.

(%77 A0 A~ A gdm 1000 phan tir c6 dang %~ 2 véi =143 5

. \ \ . 5 ‘12301 1999
Ta thay cac phan tir cua hai tap hop A va B déu thudc tap hop gom 1999 phan tr ’-l 3 9% '

trong khi tong sd cac phan tir cia tip A va B 1a 1000+ 1000 = 2000 phan tir. Theo nguyén Iy Dirichlet
tdn tai hai sb bﬁng nhau ma chung khong thé thudc cung mat tap hop, nén c6 mat sb thude tap hop A, mdt

= aﬂ'\i a

1. Ba sb e

s6 thuoe tap hop B tie 13 T =%~ & do do % A 461 mot khac nhau. That vay

d,% a;d,#a, theo cach dat cac tap hop A va B, con n* % vinéu I~ % thi d = O, trai voi gia thiét

cua bai toan.

a

A A . £ ya ;A a~ d=4d +4a.
Vay ton tai baso ' 0 9 trong cac s0 da choma “n — "m G
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b) Tong quat hoa: Cho N+ 1§ nguyén duong khic nhau nhé hon 2n. Chirmg minh ring ta c6 thé chon ra
3 s6 ma mot sb bang tong cua hai s6 con lai. (Chimg minh twong ti nhu cdu a). (Ban doc ty chimg minh).
19.14. Mot sb tu nhién chia cho 100 ¢6 1 trong cac sb du 0; 1;2; ...;98: 99. Tat céa cac sd du trong phép
chia cho 100 dugc chia thanh 51 nhom sau: (0); (1;99); (2; 98); (3; 97);...; (49; 51); (50)
Pem 52 sd tu nhién chia cho 100 nhan dugc 52 sb du; 52 s6 du nay thudc 51 nhom trén. Theo nguyén ly
Dirichlet tdn tai it nhat hai s6 du thudc vao mot nhom, tic 1a ton tai hai s6 co téng s6 du trong phép chia
cho 100 bang 100 hodc hiéu sb du trong phép chia cho 100 bang 0. Hai s6 nay c6 tong hodc hiéu chia hét
cho 100.
19.15. Gia str A 1a 1 trong 17 nha khoa hoc. A phai trao ddi voi 16 nha khoa hoc con lai vé 3 dé tai. Theo
nguyén ly Dirichlet thi A phai trao ddi vdi it nhat 6 nha khoa hoc khac vé cling mot dé tai ching han
“Ddén 56"
Goi 6 nha khoa hoc khac cuing mot dé tai chang han “Ddn s ” v6i A 1a B; C; D; E; F; G.
+ Néu 2 trong 6 nha khoa hoc trao doi v6i nhau vé dé tai “Ddn s6” thi bai toan dugc chirng minh vi khi
ay 2 trong 6 nha khoa hoc cling véi A trao d6i v6i nhau vé cing mot dé tai “Ddn s6 .
+ Néu tat ca 6 nha khoa hoc B; C; D; E; F; G. khong ai trao d6i v&i nhau vé dé tai “Ddn s6” thi ho chi
con trao d6i voi nhau vé hai dé tai “Bién doi khi hu”; “Méi truong”. Xét nha khoa hoc B trong 6 nha
khoa hoc trén. B phai trao d6i véi 5 nguoi con lai vé hai dé tai “Bién doi khi hdu”; “Moéi triong”. Theo
nguyén ly Dirichlet B phai trao ddi véi it nhat 3 nha khoa hoc khac chéng han C; D; E vé cung mot dé tai
chang han “Mdi truong”,
Néu C; D; E ¢6 hai nguoi chflng han D va E trao ddi v4i nhau vé cung dé tai “Moi truong” thi B; E; D
chinh 14 ba ngudi cung trao d6i véi nhau vé mot dé tai.
Néu C; D; E khong co ai trao d6i voi nhau vé cung dé tai “Moi truong” thi C; D; E chi con mdt dé tai
duy nhét 13 “Bién doi khi hdu”; dé trao d6i. Vay ta co ba ngudi cling trao d6i véi nhau vé mot dé tai.
Vay trong moi truong hop ta ludn co it nhat 3 nha khoa hoc trao ddi v6i nhau vé ciing mot dé tai.

1 u 2, 3. a4, . )
19.16. Xét day s6 1071071075 107510

rel0123..,17 18],

¢6 20 s6 nén khi chia mdi sb trong diy cho 19 ta nhan duoc

1 trong 19 s6 du
Theo nguyén 1y Dirichlet ton tai it nhét hai s6 c6 cing s6 du khi chia cho 19. Khong mét tong quat gia st

, . 10°-10°=10°.(10° - 119 (10°19)-1
hai s6 do 1a 107 ya 10° (@b N* (3 b<a<20y 1 46 [- ) wa ! )

(1072 -1)19

nén hay 10"°:19 du1va 12a-b219 T4 ¢6 didu phai chiing minh.

19.17. Goi 700 s6 nguyén duong d6i mot khac nhau di cho 1a A 8 G- Apgp-

Nhu vay
N L i e . , . ,
X_ "a'_J a?’ aEJ e aT:l:l" . Xét ?md: 280:} Sé sau déy a‘_.l az: 631'“1 al-.jjj a‘_ 1 3,! az 1 3J a; 1 3,!

il t3a168 1686 .53,16a:194819a19 .08, 9
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Do mdi s6 khong 16n hon 2006 nén mdi s6 trén déu khong 16n hon: 2006+ 9= 2015 ¢ 2800 s6 ma mdi
sO nhan gid trj tir 1 dén khong qua 2015. Theo theo nguyén 1y Dirichlet phai ton tai it nhét hai s6 bang
(i1k e ;];2;3; J?EC': :

a+9=a,+3 .
\¢

nhau. Gia st do 1a 2 so o1

i

Khi by &~ =X"y= 9-3=6.

(Twong tu néu c6 s6 & 6=a,+3

X-y=3a+9=g

“ ta cO

ta co X-y=9 ...). Suy ra ton tai hai phan

I i
tr XY <X a0 cho X=Y thudc tap hop =369

19.18. Tong s6 co 12 tong d6 1a: 5 tong theo hang; 5 tong theo cot va 2 tong theo dudng chéo. Vi mbi
tong c6 5 sb hang chi gom 3 sb la ~LO01 nen mai tong chi nhan khong qua 11 gia tri

-5-4-3-2,-10,1,2345. . . Y s
¢ 3 L0:L2345 Do do theo nguyén 1y Dirichlet ton tai it nhat hai tong c6 gid tri bang

nhau.

19.19. Gia st 6 diém phan biét trén duong tron 1a B

A, B, C,D, E,G. Tir | diém ndi voi 5 diém con lai \
duogc 5 doan thfmg vo1 2 mau xanh hoac do. Theo A &
nguyén 1y Dirichlet ton tai it nhit ba doan thang 4

cung mau. Khong mét tong quat, gia sir ba doan

AB,AC, AD o

thang cung mau dd (néu mau xanh lap

luan tuong tu). E

Xét ABCD néy co mot canh chéng han BC mau do thi MBC ¢4 ba canh mau doé. Trai lai thi ABCD
c6 ba canh mau xanh. Vay luén tdn tai mot tam giac c6 ba canh cung mau.

19.20. Trén mdi hinh vudng con kich thudc 2% 2 ¢o khong qua 1 s chia hét cho 2, khong qua 1 sb chia
hét cho 3.

Lat kin bang bai 25 hinh vudng, kich thudc 2% 2, ¢6 nhidu nhat 25 sb chia hét cho 2, c¢6 nhiéu nhét 25 s
chia hét cho 3. Do d6, c6 it nhit 50 s6 con lai khong chia hét cho 2 va ciing khong chia hét cho 3. Vi vy
ching phai 1a mot trong ba s6 1; 5; 7. Ta c6 50=3.16+2 Ty d6 theo nguyén ly Dirichlet c6 mot s6 xuét

hién it nhat 17 1an.
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