CHUYEN PE 9: HAM SO VA PO THI

PHAN I. LY THUYET:
1.Ham sé
1.1.Dinh nghia:

Néu dai luong y phu thudc vao dai luong thay doi x sao cho véi mdi gié tri cua x ta ludn xac dinh duoc
chi mét gié tri trong tng cua y thi y dwoc goi 1a ham sé caa x va x goi la bién sb.

1.2.Chuy

-Khi x thay d6i ma y luén nhan mét gia tri thi y duoc goi 1a ham hang.

-Ham sé cd thé dugc cho biang bang, bang cong thie. ...

-Khi y 1a ham s6 cua x ta c6 thé viét: y = £ (x )iy = g (x):...

2.Mit phang toa dd

2.1.Mit phang toa do

-Mat phang toa do Oxy (mat phang c6 hé truc toa d6 Oxy) dugc xac dinh boi hai truc s6 vudng goc véi

nhau: truc hoanh Ox va truc tung Oy; diém O 1a gdc toa do.
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2.2.Toa do mot diém
-Trén mit phang toa do:

[JM&i diém M xac dinh mot cap sé (xo;yo). Nguoc lai mdi cap sb (xo;yo) x4c dinh mot diém M.
[JCap sb (xo;yo) goi la toa do cua diém M, X, 1a hoanh d9, .y, . 1a tung d¢ cua diem M

Diém M ¢6 toa do ki higu 1a M (x,;y,)

3.pb thiciahamsé y = ax(a' 0)

3.1.Ddthiciahamsdy = f (x)

-D6 thi cuaham sé y = f (x) Ia tap hop tét ca cac diém biéu didn cc cap gié tri twong (g (x;y) trén

mét phang toa do.



-Mat diém H thuge do thi (H) cia ham sé y = f (x) thi ¢6 toa do thoa man ding thic y = f (x) va
nguoc lai.

3.2.Dd thi ciaham s y = ax (@' 0)

-Do thi ciaham sé y = ax (a ' 0)1a mot duong thing di qua gbc toa do.

-Cach v&: V& duodng thang di qua diém O(0; 0) va A(1; a)

+ Néu dai luong y phu thudc vao dai luong thay ddi x sao cho v&i mbi gia tri ctia X ta luén xac dinh dugc

chi mot gia trj trong g cua y thi y dugc goi 13 ham sb ciia x va x goi 1a bién sb (goi tit 1a bién).
+ Néu x thay d6i ma y khong thay ddi thi y dugc goi 1a ham sb hing (ham hang).

+ V&i moi x1; X2 € R va X1 < X2 ma f(x1) < f(x2) thi ham sb y = f(x) dugc goi 1a ham dong bién.

+ V&i moi x1; X2 € R va X1 < X2 ma f(x1) > f(x2) thi ham sd y = f(x) dugc goi 1a ham nghich bién.
+ Ham s6 y = ax (a # 0) dugc goi 1a dong bién trén R néu a > 0 va nghich bién trén R néu a < 0.
+ Tap hop tat ca cac diém (x, y) thoa méan hé thirc y = f(x) thi duoc goi 13 d thi ciia ham s6 y = f(x).
+ D6 thi ham s6 y = f(x) = ax (a # 0) 1a mot duong thiang di qua gbe toa do va diém (1; a).
PHAN II. CAC DANG BAI TAP

DANG 1: Xac dinh xem dai lwong y c6 phai 12 ham sé cia dai lweng x khong:

I. PP: Kiém tra diéu kién: Mai gia tri Ciia x dwoc tirong iing véi mét va chi mét gia tri cuay

I1. BAlI TAP:

Bai 1: Kiém tray c6 phai 1a ham s cua dai luong x khdng trong cac bang sau:

a)

x|-2(-1{01(2]3
6 |4 [2]0(0|8
b)
X 6 8
111|111 |1
c)
x|-2]-1(0|-1]2
y|6 |4 (20 |0
d)
x|-2]-110|1 8
y|6 |4 |2]|bat]|vo
Dap an:

a) bung b) Bing c) Sai d) Sai

Bai 2: Trong cdc truong hop sau,truong hop ndo y la ham s6 ciia x ?
a)y+5=x b)3y=xc)y2=xd)xy=1 e) ‘y‘:x



Dap an:

a) CO b) c6 c) Khong vi mdi gia tri cua x twong ung véi 2 gid tri cuay

d) Khéng vi gia tri x = 0 khong twong (ng véi bat ki gia tri ndo cua y.

e) Khong vi mdi gia tri ciia x twong tng voi 2 gia tri cia y

Dang 2: Tinh gia tri cihia ham so tai gié tri cia mgt bién cho truéc:

I. Phuong phap giai

- Néu ham s¢ cho bang bdng thi cap gid tri fiwong #ng ciia X va y nam cling mét cét.

- Néu ham s¢ cho bang cong thirc ta thay gia tri cia bién da cho vao cong thire dé tinh gia tri twong

ung Cua dai lwong Kia.

Vi du: Cho y=f(x)=3x+2 Tinh f(2); f(-1)

Giai: Ta c6 f(2)=3.2+1=7; f(-1)=3.(-1)+1=-2

*Néu bai toan khdng cho biét cong thizc ham sé ma chi cho dang thirc ma ham sé théa mén va tinh
f(a) thitathay X = a vao dang thite bai ra, khi d6 xudt hién thém mét gia tri cua f(b) ndo do ta lai
tiép tuc thay X = b vdo dang thize bai ra dé ra duwoc 2 biéu thirc lién hé tir dé tinh f(a).

1. Bai tap

* Tric nghiém nhanh ciing ¢é vé khai niém ham sb.

Bai 1: Cho biét x, y 1a hai dai luong ti 1é nghich dién s6 thich hop vao céc 6 tréng trong bang sau:

X 1 2,5 8 10
y -4 -2,5 -2
Pap an:
X 1 2,5 4 -5 8 10
y -10 -4 -2,5 -2 -1,25 -1

Bai2: Chohamsd y = f(x) = x + 1. Tinh f(- 2); (2)?

Pap an: f(-2) = 1, f(2) = 3.

Bai 3: Chohamséy = f(x) = 2x + 1. Két qua nao sau day 1a ding:

A. f(0)=2.B. f(-1)=-3.C. f(2)= 5.D. f(1) = 0.

Pap an: C

Bai4: Hamséy = f(x). Néu f(1) = 2, thi:

A x=2y=1B.x=Ly=1C.x=Ly=2D.x =2,y = 2

Dap an: C

* Tinh gié tri cia mt ham so tai gia tri caa bién cho truéc khi biét cong thirc ham sé
Bai 1: Chohamséy = f(x) = 3x + 2



a/ Tinh f(4);f(- 2)

b/ Tinh gidtrictiax khiy = f(x)= - 1

Dap an:

a/ f(4)=34+2=14 f(-2)=3(-2)+2=-4
b/ f(x)=3x+2=-1

Giai duoc, x = - 1

Bai 2: Chohamséy = f(x) = 5x*- 2

a) Tinh f(- 0,5);f(- 0,2);f(1); fg

Q-0

b) Tim x dé f(x) = - 2,f(x) = 3

¢) Chimg t6 rang voi moi X thi f(x) = f(- x)

HD:

a) Tuong tu bai 1

b) Tuong tu bai 1

¢) f(- x) = 5(- x)*- 2=5x*- 2= f(x)

* Tinh gi4 tri cia ham s6 tai gia tri bién cho trwéc khi ham sé théa mén ding thic bai ra.
Bai 1: Biét f(x) = (1- x).f(x - 1). Tinh f(4) biét f(1) = 1.
Hueéng dan:

Taco: f(2= (1- 2.f()=-11=-1.

f(3)= - 2.f(2) = - 2.¢- 1) = 2.

f(4)= - 3f(3)=-3.2=- 6.

Bai 2: Cho ham s6 f(x) xac dinh véi moi x I R . Biét rang véi moi X ta déu co:

f(x) + 3f(£) = x* . Tinh f(2).
X
HD: Thay X = 2 vao dang thuc bai ra ta duoc: f(2) + 3f(%) =4

Thay x = % vao dang thic bai ra ta duogc: f(%) + 3f(2) =

NN



}f(2)+ 3t(d) = 4
Dodé| 2 .
¥3f(5)+ of@) =

Tinh duogc - 8f(2) = %
- 15
Hay f(2) = —.
y £(2) 2

Bai 3: Cho f(x) 1a mot ham sb thoa man didu kien 3f(x) + 2f(1- x) = 2x + 9. Tinh f(2)
HD: Tuong tu, cO 3f(2) + 2f(- 1) = 13
(- D+ 2f(2)=7

F9f(2) + 6f(- 1) = 39

Yy {61(- 1)+ 4f(2) = 14 hay 5f(2) = 25

Dodo f(2)= 5

Bai 4:

Cho ham s6 f(x) thoa man diéu kién: 3f (x)- xf (- x) = x + 9 véimoi X thugc ; . Tinh (3).
HD: Tinhtaix = 3vax = -3

KQ: f(3) = 3

Bai 5: Cho ham s f(x) thoa man diéu kién: 2.f(x) - x.f(- x) = x + 10 véimoi x I | . Tinh f(2).
HD: 2f(2)- 2f(- 2) = 12 hay f(2)- f(- 2)= 6

2f(- 2) + 2f(2) = 8 Tir d6 tinh dwoc f(2) = 5.

Bai 6:

a) Cho ham s6 f(x) thoa min diéu kién f(x) + xf(- x) = x + 1. Tinh f(3).

b) Cho ham s f(x) thoa man diéu kién 2020f(x) - xf(- x) = x + 2021. Tinh f(2020).

HD:
a) f(3) = 1
2021
£(2020) = 4=
p) (2020) 2020
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Bai 7: Cho ham s6 f(x) thoa man f (X + ngi

tSIIIIICD

= ox+ 1. Haytinh £2), f().
X 2

Huwong din:

Thay x = 2 vao biéu thirc dé cho ta duoc:

f(2) + 2f(%)= 4+ %= g.(l)

Thay x = % vao biéu thuc ta duoc:

f(%) + 2f(2) = 3.(2)

Tir (1) va (2) giai duge f(2) =

N |-

Tuong tu tinh dugc f(%) =2
Bai 8: Cho ham s y = f(x) xéc dinh véi x ' 0. Biét f(1) = 1; f(x_ + x,) = f(x) + f(x,) (
X, X, | 0)va f)((l)— f(x). Ti hf(zoﬁ)

Hwéng dan: Ta co

2014 1 2013 1 2013 _
(ﬁ)‘ (ﬁ m)— (2015) (2015) (Vi f(x, +x,) = f(x)+ f(x,))

O S G /* NS BN 7
2015 ‘2015 2015 2015 ‘2015
= = 2014f(—)
2015
Lai ¢, f)((l) Lr0) (' 0 nenp fory- 1

2015° 2015

f(2014)_ 2014f( )_ 201 1 _ 2014
2015 2015

- « K A , ” \ A 4 2 1A A ;oo A A o 1A 1
Bai 9: Viét cong thure cia ham so y = f(x) biét Y ti 1€ thuan véi X theo hé so ti 1€

N

a) Tim x dé f(x) = - 5.

b) Chimg to ring néu X, > X, thi f(x)> f(x,) f()x = f(x)



Huéng din:

[EEN

. A X 7 1A n 1
Do ti 1€ thuan véi X theohésotile — nény = f(x) = EX

N

a) Pé f(x) = -5th‘|%.xz - 5 hay x = - 10.

b) F(x,)- (x,) = %.xl- %.xz = 12.(x,- x,)> 0f(Q+ f(- =4 (Dox, > x,)

Do d6 f(x,)> f(x,).

Bai 10:

Cho hams6 .y = f(x) = ax* + bx + c.. Biét f(0) = 2018;f(1) = 2019;f(- 1) = 2021. Tinh f(- 2).
Huéng dan: Tacod f(0) = c = 2018

f)=a+b+c=2019Pp a+b=1

f- )=a- b+c=2021P a- b= 3

Tir d6 tinh dwoc @ = b= - 1. Khi do f(x) = 2x*- x + 2018.

Suyra, f(- 2) = 8+ 2+ 2018 = 2028.

Bai 11: Chohamsdy = f(x) = x + %

®1 0 ©p b 20100 20200
Tinh tdng S = f(0) + —+ f& ..+ & —+ f§& =+ f(1
8 O+ T "o "o "o '@
HD:
& 0 0
fO)= 2 fp s 9= L 1. 20208 2020 1., 4, 1
2’ B20215 2021 2 §20215 2021 2 2
o x 0 . ,
S:§+... 12 L +L+...+ @+ %Ey (nhom dau ¢6 2022 so6 1)
2 25" §2001 " 2021 2021 20215 2
101
S = 20222+ —(1+ 2+ ...+ 2021)
2 2021
s = 1011+ & 20212022 _ 14104 1011 = 2002,

2021 2



Bai tap tuong tu:

Cho ham s T (x )thoa man f(x) + f(%) = x2+ 1. Tinh (2).

Dang 3: Tim toa dd mdt diém va vé mot diém da biét toa d9, vé do thi ham sb, tim cac diém trén
mot do thi ham s6, Biéu dién cac diém Ién hinh va tinh dién tich.

PP:

- Muén tim toa d6 mot diém ta vé 2 dwong théng vuong goc voi hai truc toa do.

- Dé tim mot diém trén mét do thi ham sé ta cho bat ki 1 gid tri ciia x roi tinh gid tri y twong iing.

- C6 thé tinh dién tich truc tié'p hodc tinh gian tié'p qua hinh chit nhat.

- Chii y: Mot diém thuée Ox thi tung do bang 0, thudc truc Oy thi hoanh d¢ bang 0.

Bai 1:

a) Nhitng diém nao sau day thudc d6 thi hamsé y = - %X ?
5
P(E- 3):ARDQE 5- )

b) V& d0 thi ham s y = - %x

Pap an:
a)

. NP 1
P khong thude d6 thi hamsé y = - EX

A thugc d6 thi ham s y = - %x
o A A L X 1
Q khong thudgce do thi hamsé y = - EX

b) Pb thi hamsd y = - %X 1a duong thang di qua gbce toa 6 O(0; 0) va A ( 2; -1).



Bai 2: Cho ham sb y = kx

a) Tim k biét d6 thi ham sé di qua diém A(Z; 3)

y=f(x)= (-1/2) x

b) V& do thi ciia ham so6 trén vdi k vira tim dugc ¢ cau a

Dap an

a) Vi do thi ham sd y = kx di qua diém A( 1; 3) nén thay x = 1; y = 3 vao ham sb ta c6:

3=kl k=3 Vayk=3.

b) V&i k =3 ta c6 ham s6 y = 3x.

Db thi ham sb y = 3x 1a duong thang di qua gdc toa d6 O( 0; 0) va diém A ( 1; 3).

R e

Bai 3: Cho ham sd y = f(x) = 2x

&3
2

A=

a) Tinh f%%

Q[0
Ql|--lo

L4



10
b) Tim x biét f(x) = - 5. Diém M(- 3;- 1) c6 thudc dd thi ctia ham sb hay khong?

Huéng dan:
. -5
b)V| f(X):-S—)ZX:'5—>X:7.

Ta thay: - 1 #2.(-3) — Diém M( -3; -1) khong thudc d6 thi ham sé di cho.
Bai 4. V& trén cung mot hé truc toa do Oxy cac dd thi caa cac ham sd sau:
y=Xy=-Xxy=2x.

Loi giai
D6 thi ham s y = x di qua 2 diém O(0; 0) va A(1; 1)
D6 thi ham sd y = -x di qua 2 diém O(0; 0) va B(1; -1)

Do thi ham sé y = 2x di qua 2 diém O(0; 0) va A(1; 2)

T y=r(x)=2
4]
y=q(¥)= x
2 C
A
2 3 X
: 3 2 4 o :
-1
2 y=h(x)= -x
]

Bai 5.V& do thi ham s6 y = f(x) = %x . Bang d6 thi hay tim:
a) f(1):;f(2);f(- D;f(- 2);1(0)
b) Giatrictiaxkhi y = - Ly = 0y = 2|

Loi giai



