Todn 12 Chwong 1 - Ung dung dao ham dé khdao sdt va vé dé thi ham sé - Bai tip theo CT méi

BAI 3
PUONG TIEM CAN CUA PO THI HAM SO

2 . Dudng tiém cin diung

Puong thing T =% duge goi 1a dwong tiém cin ding (hay tiém cdn ding) ciia d6 thi ham s

y=1)

néu it nhat mdt trong céac dicu kién sau duoc thoa man:

lim f (x) =+oez lim £ (c) == ot lim f () =4oe: lim f (x) ==

Nhin xét: Gia str dudng thang * =% 13 tiém can dung ctia d6 thi ham sé y=/f (r) Lay diém M (xy) thu
oc dd thi ham sd. Goi MH 13 khoang cach tir diém M dén duong thang * ~ 0. Khi d6, 6 dai MH tién toi

0 khi * ~ % (hinh %€ )hay khi * ~ 0 (hinh >9)

L § L
H
v = Fl.x) My--1H i
/—\\___’ i
7 =, X 0
1
i)
vk v
I |
7 v X 0 1 i3

i) i}
2 . Pwong tiém cin ngang

Puong thang Y=Y duge goi 12 dwong tiém cin ngang (hay tiém cin ngang) cia d6 thi ham s

) = / li (): '
y=f0) o fm A=

lim £ (x)=y,
odc ** i

y=f(x)

Nhian xét: Gia sir duong thang Y=Y 13 tiém céan ngang ciia do thi ham sé -

M (x;y)

. Lay diém

thudc dd thi ham sb. Goi MH 1a khoang cach tir diém M dén duong thing » ~° . Khi d6, do dai
MH ién t6i O khi * —~ *° (hinh @) hay khi * = - (hinh ?)
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vy YA

¥ H F=T ¥ = fix)

: ] y =1
¥y = fix) : v s
o M H L
/-_1‘\ /7‘-

i) b}
3 . Duwong tiém can xién

v =ax+b(a 20)

Puong thing dugc goi 1a dwong tiém cin xién (hay tiém cin xién) ctia d6 thi ham

& =f(x) & lim [f(r)— (ax +b)] =0 N lim [j‘(x)— (ax +b)] ::}'

eu; = 0ac "

v =ax+bla 20)

y=fkx)

Nhin xét: Gia sir duong thang

(x)

la tiém can xién cua do thi ham s6 . Lay diém

M thuge db thi ham sé ¥ =/ O vadiém NV thuoe duong thing ¥ =@ 8 ¢ cing hoanh o * . Khi do,

d6 dai MN +tién t6i 0 khi X = +% (hinh @) hay khi * = = (hinh ?)

Y

y=flx

M ——
;gfff,a'_uﬂﬂhh“kmhﬁﬁ T b
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CHU PE 1

=/ () e q1 BIET HAM SO, PO THI, BANG BIEN

=f(x)

TiM TIEM CAN CUA PO THI HAM SO

THIEN CUA HAM SO

I. Tiém c4n cia do thi ham so

y=1(x)

1. Buong thang * ~™ dugc goi 1a dwong tiém cén ding cia dd thi ham sb - néu it nhat
lim f(x)= +oo!
lim f(x)=-o |

lim f () =+ |
lim f)=-= /’

A , <A TN 5 ~ oA A , X =X
mdt trong cac dieu kién sau dugc thda man: tiém can ding 0,

r=f(x)

\ 2 = . \ <A A . R 4 ) Ay A
2. BPuong thang Y=Y quogc goi la duong tiém can ngang cua do6 thi ham so6 - néu it nhat

lllzl )=y, \
lim f(x) :_1'”/:I -

trong cac dicu kién sau day dugc thoa man: '~ tiém cian ngang y=n,

3. Puong thing * =+ #0) 40 oi 1a duong tiem can xién (hay tiém cdn xién) cia db th

y=f&)

ham soO néu it nhat 1 trong cac dieu ki¢gn sau dady duoc thdéa man:

lll}l [_}'”(.T)- (ax + h)] :D\
llm [_}'"(.T)— (ax+ h)] =0 )

tiém cin xién V'~ +b

I1. Quy tic tim gi6éi han vé cuc

1. Quy tic tim gidi han ciia tich J(x)-g(x)

lim f({x) =L =0 lim g(x) =+= lim f(x).g(x) ,
Neéu = va o (hodc-) thi = dugc tinh theo quy tac cho trong
bang sau: 1im f(x) lim g(x) li_m fix)g(x)
+00 +00
L>0
- 00 -0
+00 -0
L<0
-0 +00
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S(x)
2. Quy tic tim gi6i han ciia thwong & (x)
o _ Dau cua . ()
lim f(x) lim g(x) lim
X— Xg X g g(x) = x g(x)
L ~+00 Tuy y 0
+00
L>0
- -0
0
+ - 00
L<0
- +00
(Déu ciia € xét trén mot khoang K nao do dang tinh gii han, vai * 7 %)

Chii y: Cac quy tic trén van ding cho cac truong hop X=X

A= x X — oo -
a ? a * va X — 30.

II1. Ky nang dung Casio

lim /(x)

Gia sir can tinh ¢ ta dung chirc nang CALC dé tinh gié tri ctia J () tai cac gia tri ciia X rat gan a.

1. Gioi han ciia ham so tai mgt diém

lim f(x )
. .\-ﬂrf( ) thi nhap f(x) va CALC x =a+10 9_

lim f(x i
® x—a F(x) thi nhap (%) va CALC x =a- 10 9_

lim f(x) ) )
T nhap /() va CALC x =a+107 pozc x =a- 107"

2. Gidi han cua ham so tai vo cuc

lim f(x

om0 nhap /() va caLc x =10"
lim f(x

A nhap /() va cALC x =- 10"
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DANG 1

=f(x)

BIET PO THI HOAC BANG BIEN THIEN CUA HAM SO ~

PHAN I. Céu tric nghiém nhiéu phwong an lya chon. Mdi c4u héi thi sinh chi chon mét phwong 4n.

y=f()

Cau 1. Cho ham sb ¢ d6 thi nhu hinh v&.

Y

Do thi ham s da cho c6 dudng tiém can dimg bang:
A x =1 B.x=1, c. x=0, p. V=1
Loi giai
Chon A.
Tir d6 thi ham s6 ta thiy: ham s6 di cho ¢6 mot tiém can dung * =1

v=1(x)

Cau 2. Cho ham sb - ¢ d6 thi nhu hinh v&.

A

Do thi ham sb da cho c6 bao nhiéu duong tiém can?
A. 4. B.2. C.l D. 3.
Loi giai
Chon B.

Tir d6 thi ham s6 ta thay: ham s6 da cho c6 mét tiém can dung va 1 tiém cén xién.
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=1 (x)

Cau 3. Cho ham sb * c6 db thi nhu hinh v&.

D6 thi ham s6 da cho c6 bao nhiéu dudng tiém can?
A. 4. B. 2. C. 1. D. 3.
Loi giai
Chon B.
T d6 thi ham sd ta thz?iy: ham s6 d4 cho c6 mot tiém can dtimg va 1 tiém can xién.

v =7 (x)

CAu 4. Cho ham sb - ¢ d6 thi nhu hinh v&.

3 }r

Do thi ham sd da cho c6 bao nhiéu dudng tiém cin?
A 4. B. 2. c.l. D. 3.
Loi giai
Chon A.
Tir d6 thi ham s ta thay:

lim f(x)=-1 , -1 .

Foe nén dudng thing ¥ =~ 1a mot dudng tiém cin ngang.
lim f(x) =1 . —1 .
Ui nén duong thing ¥ = 1a mot duong tiém can ngang.

Db thi ham s6 c6 hai tiém can ngang 1a ¥ =5,

Tuong tu
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Clim () ==
va - 2

lim f(x) =+ , —» .
nén duong thang * =~ < 1a duong ti€ém can dung.

lim f(x)=-= . —_ .
vava 2 nén duong thang * =~ 4 1a dudng tiém can ding.

lim f (x) =+x
Do thi ham s6 ¢6 hai tiém can dimg 14 * =42
Vay d0 thi ham s6 ¢6 4 duong tiém can.

r=f(x)

Céu 5. Cho ham sé * c6 dd thi nhu hinh vé& dudi day.

yl

=),

Téng s6 tiém can dimg va ti€ém can ngang cua dd thi ham s )
A. 4. B. 3. C.2. D. L.
Loi giai
Chon B.
y =1 (x)

Duva vao d6 thi cia ham so - ta co:

lim £ (x) =l , _ N LV =
fen nén duong thang ¥ =1 a mot duong tiém can ngang cta do thi ham so6 y=/ (r)
lim f(x) =3 , _ . Ly =
T nén duong thing ¥ =31 mot duong tiém can ngang cua do thi ham so6 y=f (.r)'
lim f(x) =+x lim f(x) =+ , _ . . .
Sl va =0 suy ra duong thing X =0 1a tiém can ding cua do thi ham so
y=)
y=f(x)

Vay dd thi ham s6 - o tt ca 3 duong tiém can.
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v =f(x)

CAau 6. Cho ham s6 - 6 d6 thi nhu hinh vé. Phuong trinh dudng ti¢m can dirng va dudng tiém can

ngang ctia d6 thi ham s6 1a

A. Tiém can ding X =~ 2 , tiém can ngang ¥ ~'.  B. Tiém cin dung ¥ =2 , tiém can ngang ¥ ~~ 1

c. Tiém can dimg ~ =1 tiém can ngang? =" 2. D.Tiémcin dimg X == 1 tiém can ngang ¥ =2,

Loi giai
Chon A.
Dua vao do thi ta co

lim f (x) =+ lim +_}‘"(.‘|.') ==
x—{-2)

= -2) va nén duong thing * == 2 1a tiém cén ding cua do thi ham sé
y=fk)

lim f(x)=l lim f(x)=l , 1 . .
+) ae” va e nén dudng thang ¥ ~' 1a tiém c4n ngang dung ctia d6 thi ham so6
y=f)

Cau7. Chohamsé =/ (x)cé bang bién thién nhu sau:
X | -eo 0 3 -
y' - - 0 +
1 2 3
: \ \ /
_= -3

Téng s6 tiém can dtimg va tiém can ngang cua dd thi ham sd d3 cho 1a:
A. 2. B. 3. C. 4. D. 1.
Loi giai
Chon B.
Nhin bang bién thién ta thdy x=0 ham sé khong xac dinh nén x=0 1a TCP cua d6 thi ham s6

lim f(x)=3= y=3 Lo .
X la TCN cua d6 thi ham so
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lim f(x)=1= y =l . .
x-w la TCN cua @6 thi ham so

Viay ham s6 ¢6 3 ti€ém cén

Cau8. Chohamsd =/ (x) c¢6 bang bién thién nhu sau:

€ |—oo 0 1 00
!
Y - - 0 +
2 +00 +00
Y
4 —2

Téng s6 tiém can dimg va ti€ém can ngang cua dd thi ham sb d3 cho la:
A. 4. B. 1. C.3. D. 2.
Loi giai
Chon D.

y=f(x) D =R\[0}.

Ham so c6 tap xac dinh:
Ta co:

lim f )=+ -
x— + Khong ton tai tiém can ngang khi ¥ — +o.

LV :f (_r)

lim f(x)=2
X2 vay ham so

c6 tiém can ngang ¥ =2.

lim £ (x) =+ lim (x) =-4.

N cy=f\x) o =

DO thi ham so - f(x) c6 tiém can dung * =0.

Viy tong s6 tiém can dimg va ngang 1a 2.

Cau9. Cho ham s c6 bang bién thién nhu hinh sau

x |- -1 0 1 +a0

. + + - +

T+

' _4/ 2
_x/ \_x 3 /_1

v=r@ g,

Tong so6 dudng ti€ém can ngang va ti¢m can dung cia do thi ham s6 -

A. 3. B.2. C. 4. D. 1.

Loi giai
Chon C.
Iimy=41lmy=1= . o — —4
Vi == A D6 thi ham s6 c6 hai tiém can ngang 1a ¥ =~ * va V' =7,

D) thi ham sé ¢6 tiém can dimg ¥ = 1.
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limy =-o0,limy =+w=

=T i1 Do thi ham s6 ¢6 tiém can ding * =1

Nén d6 thi ham so6 ¢6 4 duong tiém can.

Céau 10. Cho ham sd /) 6 bang bién thién nhu sau:

x —on -2 +on

£(x) /' /

Tong s6 tiém cén ngang va tiém can dung cua do thi ham so6 da cho la:

A4 B. 3. C.l D. 2.
Loi giai
Chon D.
lim f(x) =3

x4 ta dugc tiém can ngang =3

lim £ (x) =+

(-2 ta dugc tiém can dimg ¥ =2

Céu 11. Cho hamsd f(x) c6 bang bién thién nhu sau

x —ao ] 1 +xo
1 -+ — +
2 5
1 0 / \ " 5 /
Téng s6 tiém can ngang va tiém can dung cua dd thi ham s d3 cho 1a
A 4. B. L. C. 3. D. 2.

Loi giai
Chon C.
Duya vao bang bién thién ctia ham sb ta co:

_li_l_rl flx)y=0= y=0

la mot tiém can ngang

lim f(x)=5= y=5

la mot tiém can ngang

lim f(x)=-w= x =l )
T la mot tiém cén ding

Vay d6 thi ham s6 ¢6 téng s6 duong tiém can 1a 3.
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,\ \ iV =f(-f) A ~ |R\{1} £ 1z - A ‘A . ~ A 4 \ n
Cau 12. Cho ham s6 - lién tuc trén c6 bang bién thién nhu hinh v&. Tong s6 duong tiém

A a oA A v ar e 2 v=flx

can ding va dudng tiém can ngang cua do thi ham so - f )
X —a0 -1 1 40
¥ - 0 + +

/
\?i

-1
—on /
Al B. 4. C. 2. D. 3.
Loi giai
Chon D.
limy =-oc; lim =4x= _
Do " = TCP: ~ =1.
limy=-1:lmy=l= _
xsax” Rkt db thi c6 2 tiém can ngang la V' ~ =
Viy, d6 thi ham s6 da cho co tong s6 TCD va TCN 1a 3.
A \ £ ¥ :f(’f) f 1a - A ‘A
Cau 13. Cho ham s6 c6 bang bién thién nhu sau
x a0 .2 2 a0
S(x)
[V 0 ‘ 00
(%) \ \
— i | —a ‘ —
Téng s6 tiém can dimg va ti€ém can ngang cua dd thi ham s da cho 1a
A4, B. 2. c. 3. D. L.
Loi giai
Chon C.
Ta co:
lim f{x)=0 , _ . cv=Ff
T nén duong thing =0 la dudng tiém can ngang cua do thi ham so y=1 () .
lim f(x)=- . oy =f
T nén do thi ham so y=1 (x) khong c6 tiém can ngang khi ¥ — +9°
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lim f(x)=+w lim f(x)=-o i ‘ )
2 x—-2 nén duong thang X =- 2 1a duong ti€ém can ding cua do thi ham s6

x— -2

y=7(x) .

lim f(x)=+= lim f(x)=-x i ‘ ’
“ St nén duong thang X =2 13 duong tiém can ding cua do6 thi ham so

X L

y=£(x)

Viay téng s6 tiém can dirmg va tiém can ngang cia dd thi ham s6 d3 cho 1a 3 tiém can.

PHAN II. Ciu tric nghi¢m diing sai. Trong méi y A), B), C), D) & mdi céu, thi sinh chon diing hoic
sai.

Céu 14. Cho d thi ham s6 ¥ =/ nhu hinh bén.

t yA

A. Db thi hamsb ¥ =f €2 chi c6 mot duong tiém can.

B. D6 thi ham s6 ¥ =1 dudng tiém can dimg * =0 duong tiém can ngang ¥ =1,

C. Hams6 ¥ =f €2 khong c6 cuc tri.

D. Hamsb ¥ =f&) nghich bién trong khoang (- 2;0) va ; +OO).

Loi giai
Tur d6 thi ta co:
A. Db thi ham sé ¥ =/ chi 6 mot duomg tiém can. SAI
B. DO thi ham s6 ¥ =f €2 c6 duong tiém can ding * =0, dudng tiém can ngang Y :1. PUNG

C. Ham s6 Y =f €2 khong c¢o cuc tri. PUNG
y=f ()

D. Ham sé 7 G 30) 3 0+0) puNG

nghich bién trong khoang

Cu 15. Cho db thi ham s6 ¥ =/ 2 nhy hinh ben.
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A. Hamsé ¥ =/ &) nghich bién trong khoang (- 2:0) va (2;"%)_

A . \ A = ( ) oA A ’ N A A A
B. Db thi ham sé ¥ flx c6 tiém can dung va ti€ém can xién.

-7) (0;1).

va diém cuc ti€u

(0;2)

C. Ham s6 ¥ =f €2 6 diém cuc dai e

D. Hamsé ¥ =/ () ddng bién trong khoang
Loi giai
Tur d6 thi ta co:

(-o;0) . (2;40)
va

A. Haimsb ¥ =f () nghich bién trong khoang .PUNG

B. D) thi ham sb ¥ =f €2 c6 tiém can dung va tiém can xién. PUNG

(2:-7) (0;1)

va diém cuc tiéu .PUNG

(0:2)

=) , . :
C. Hams6 Y flx c6 diém cuc dai

SAI

D. Hams6 Y =/ dong bién trong khoang

Cau 16. Cho db thi ham s6 ¥ =/ 2 nhy hinh ben.

A. Db thi ham 6 ¥ =/ & ¢6 tiem can dimg X =1

fcrn A v=FfG) o . y=x-
B. D0 thi hamsé ¥ VA c0O tiém can xién - X 2.

. (3:3)

\ A = ( ) ’ <A \ < R R
C. Haimsb ¥ A co diém cuc dai va diém cuc ti€u

(- 1;-5)'

D. Himsé ¥ =/ &) ddng bién trong khoang (-o0:-3) va (s 420)

Loi giai

Tur d6 thi ta co:
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A. Db thi ham sé6 ¥ =/ & ¢6 tiem can dimg * =l PONG
B. D6 thi ham sd Y =/ c6 tiém can xién Y =" 2 pUNG

(3:3) (-1:-5)

oav=Ff) oz .
C. Hamsb ¥ JAS: co diém cuc dai

va diém cuc tiéu . SAI
D. Ham s ¥ =/ &) ddng bién trong khoang (-o0:-3) va (3:420) SAI
Cau 17. Cho db thi ham sé ¥ =/ nhu hinh bén.
¥i
A. D6 thi ham sé Y =/ c6 tiém can dung * =1
B. D6 thi ham sd ¥ =/ () c6 tiém can ngang » ~*” 3
1
= (0 % _]
C. Ham s6 Y =f%x c¢o mot diém cuc tiéu 2
D. Hamsé ¥ =/ () dong bién trong khoang (- oa1) va (2:420)
Loi giai
T d5 thi ta co:
A. Db thi ham s6 ¥ =/ & ¢6 tiem can dtmg ¥ =1 PUNG
B. Db thi hamsd ¥ =/ c6 tiém can ngang » ~*~ 3 sAl
|
=/ () & ]
C. Ham s6 Y =/t c6 mot diém cuc tiéu 2 .PUNG
D. Hams6 Y =/ dong bién trong khoang (-oa1) va (2:40) PUNG

Cau 18. Cho db thi ham sé ¥ =/ & nhy hinh ben.
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Yi

A. Db thi hamsé ¥ =f ) khong ¢o tiém can ding

p . Av:f(x) .. A y=x-= J":-x-I-E
B. D06 thi ham so - =7 ¢0 hai tiém can xién 2 va.

-

C. Himsé ¥ =/ () khong cuyc tri.
) 1
D. Hamsé ¥ =/ () c6 gia tri nho nhit 14 R =5
Loi giai
Ttr d6 thi ta c6:
A. Do thi ham sé ¥ =f () khong ¢6 tiém can dimg PUNG
1 1

‘ R y=x-—  y=-x+- ]
B. Db thi ham s ¥ =/ % ¢6 hai tiém can xién 2 va. 2 PUNG
C. Ham sd ¥ =f €2 khong cuc tri. SAI
o
_ . miny =—
D. Hamsé ¥ =/ O o giatrinhonhdtla ® 2 SAI
Cau19. Chohamsé ¥ =/ ) co a3 thi nhu hinh v&.

A. D6 thi ham s6 ¥ =/ () c6 hai duong tiém can dung * = Iyax=l
B. D6 thi ham sé Y =1 &) o mot dudng tiém can ngang 1a ¥ =1,

C. Hamsé ¥ =/ () nghich bién trong khoang (- Oo;l);(_ 1;0);(1;2) va (2;+0)
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D. Hamsd ¥ =f €2 khong c¢6 cuc tri.
Loi giai
A. D06 thi ham sé ¥ =f &) c6 hai duong tiém can dung ¥ = 1 ya x =1 gA1

B. D6 thi ham sé ¥ =/ () c6 mot duong tiém can ngang 1a ¥ =1 pUNG

(-o0s1) -1;0) (1;2) w (2:+0)

C. Hamsb ¥ =f&) nghich bién trong khoang PUNG

D. Hamsd ¥ =f ) khong c6 cuc tri. PUNG
Dua vao d6 thi ta thay do thi cia ham s6 ta co

lim f(x)=+wx lim}_ fx)=-w

i va ! nén dudng thing X == | 1a duong tiém can ding.

lim f(x) =+  lim f(x)=-= i B ‘
x=1" va =1 nén duong thang X =113 duong tiém can ding.

lim f(x) =+= lim £ (x) =- ) P ‘
x=2" vava «—% nén duong thang ¥ =~ < 1a duong tiém can diang.

Dd thi ham sb ¢6 ba dudng tiém can dung 1a ¥ =+ vy x =2,
Vay d0 thi ham s6 ¢6 4 duong tiém can.

lim f(x)=1  lim f(x) =l , - _
i va nén dudng thing ¥ =" 1a mot dudng tiém cin ngang.

Db thi ham sé c6 mot dudng tiém can ngang 1a ¥ =1

Ham s6 Y =f ) nghich bién trong khoang S OO;1);(_ 1;0);(1;2) va (2;”3)

oy =f) . . .
Ham sb ¥ VA khong co cuc tri.

Ciu 20. Cho dd thi ham s6 =/ O ¢6 hinh v& duei day.

o
™

-

smmnmd

E
“
o
g
L]
o
o
&

A. D6 thi ham sé ¥ JASY c6 tong sd dudng tiém can ding va ngang cia d6 thi ham sb bang 3.
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A o , miny =0
B. Hams6 7 =/ c6 gia tri nhé nhat R y .

C. Hamsé ¥ =/ &) dong bién trong khoang (-o03-1) va (1; +0)

D. Ham s ¥ =f €2 6 ba diém cuc tri.
Loi giai
A. Do thi ham sé ¥ =f &) c6 tong sd dudng tiém can ding va ngang ciia d6 thi ham sé bang 3.
PUNG

oy — , miny =0 _,
B. Hamsé ¥ =/ ) o6 gid trinhonhdt 'R ° . DUNG

C. Hamsé ¥ =/ &) dong bién trong khoang (+oez-1) va (1; +:0) SAI

D. Hamsd ¥ =f €2 ¢6 ba diém cuc tri. PUNG
lim f(x)=2

Ta cé: == nén dd thi ham sé c6 1 dudng tiém can ngang 1a ¥ =2

o lim fG) =+ lim f(x) =+ ‘ ,
Lai thay: “! va ! nén do thi ham so ¢6 2 dudng tiém cin ngang la
x=-1;x=1

Vay do thi ham s6 ¢6 3 dudng tiém cin

Cau 21. Cho hamsb ~ =f () c¢6 bang bién thién nhu sau:
Tr | —oo —2 400
f(x) - -
—1 -+00
f(=) \
—1
—C

A. Do thi ham s6 ¥ =/ duong tiém can dimg X =" 1

B. D6 thi ham s6 ¥ =/ () c6 duong tiém can ngang ¥ =" I

C. Hamsé ¥ =f 2 nghich bién trong khoang (-oc:-2) va (- 2:40)

D. Haim sb Y =f €2 khong c6 diém cuc tri.
Loi giai
Tir bang bién thién ta thay:

A. Db thi hamsé ¥ =/ c6 duong tiém can ding X = 1 SAI

B. D) thi ham sé ¥ =/ c6 duong tiém can ngang ¥ =~ N

C. Haimsb ¥ =/ &) nghich bién trong khoang (-o-2) va (-2;420) PUNG

D. Hamsd ¥ =f €2 khong c6 diém cuc tri. PUNG
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Céu 22. Cho hamsé ~ =f (&) lién tyuc trén cac khoang xéac dinh va c6 bang bién thién nhu hinh vé& sau:
T |—o0 -2 0 1 +00
Y + + + 0 —
+00 1 2
2 —00 +00 3

A. SO duong ti¢m can dung cua dd thi ham s6 d3 cho 1a 2

\ / — g =T 1y — e gy —
B. D6 thi ham s6 ¥ =f () c¢6 ba duong tiém cén ngang =Ly=2y=3
4 —_ e M +
C. Hamso ¥ =/ () nghich bién trong khoang (1 +0)
D. Hamsd ¥ =f £2 ¢6 hai diém cuc trj.
Loi giai

Duya vao bang bién thién, ta co
A. SO duong tiém can ding ctia d6 thi ham sé da cho 1a 2 PUNG

3 (p = =y =2y = ,
B. D6 thi ham sé Y =1 &) ¢6 ba duong tiém cén ngang * =Ly=2y=3 DUNG

(1; +0)

C. Haimsb ¥ =/ &) nghich bién trong khoang PUNG

D. Hamsb ¥ =f €2 ¢6 hai diém cuc tri. SAI

lim y =+ lim y =-o == D 13 A A A 4 A s X
x=-T T2 suy ra ¥ =~ < la duong tiém cén dirng cua do thi ham so.

2

llmy =40 =0 13 . n R , ) PP £
0 suy ra ¥ =V 1a dudng ti€ém can dung cua do thi ham so.

Vay dd thi ciia ham s6 ¢6 2 dudng tiém can dtng.

PHAN III. Cau tric nghiém tra 1oi ngin. M&i cAu héi thi sinh chi tra 1o dap an.

y=fk&)

Ciu 23. Cho ham sd ¢6 bang bién thién nhu sau

Tong s6 dudng ti€ém can ngang va duong tiém can dung ctuia do thi ham so da cho 1a bao nhiéu?
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Loi giai
Pap 4n: Tong sd dudng tiém can ngang va duong tiém can dung cta do thi ham sé dé cho 1a 3.
Ttr bang bién thién ta co:

lim y =+w , . ,
=l nén duong thang X =l 13 duong tiém can ding cia do thi ham so.

limy =2 limy=5 . s =2 .y =5 . a A s A s A
e =re nén duong thang » va ¥ =2 1a cac dudng tiém can ngang ctia d6 thi ham so.

Tong s6 dudng ti€ém can ngang va duong tiém can ding ctuia do thi ham s6 da cho 1a 3.

Ciu 24. S tiém can dung va sb tiém can ngang cua dd thi ham s =f(*) ¢o bang bién thién sau 1a

X —2 -1 1 4 +00
»' H + + 0 — —
oo 0,325 oo

¥ ) / Oo/ \w \ 1

Sb duong tiém can ding cta dd thi ham sb da cho 1 bao nhiéu?
Loi giai

P4p 4n: c6 2 TCD

Duya vao bang bién thién ta c6

lim f(x) =1 _
nén ¥ =1 1a TCN.

__“IT}_ f(x)=-= . __lil‘.r}_ Fx) =+

3

nén * =-1 13 TCP.

lim f () =40 lim f(x) =-o

3

Vay co 2 TCDva l TCN .

=f(x)

nén * =4 1a TCP.

Céu 25. Cho ham sb ~ ¢6 bang bién nhu sau:

X —a0 -3 3 +an |
y' + + +
+oc +oc 0
¥
: / - L - "

S6 duong tiém can cta dd thi ham sb 13 bao nhiéu?

Loi giai
Pap an: ) duong tiém can cua dd thi ham sb 1a 3.
Tir bang bién thién ctia ham s6 ta co:

lim y=0; lim y=0p . , =0 (s ..
4 x®- ¥ B ¥ do thi ham s6 nhan duong thang ¥ = Y 1a tiém c4n ngang.

lim y=+¥; lim =-¥ p ) 7
++®1-3) w8 3) dd thi ham sé nhan duong thing X =- 31a tiém can ding.
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limy=+%:lim=-%¥Pp
i @37

+ dd thi ham sb nhan dudng thing * =314 tiém can ding.

Vay so duong ti€ém can cua do thi ham so 1a 3.

DANG 2
»=f(x)

BIET HAM SO

e Trudng hop 12 ham s6 phan thirc hitu ty.
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+Néu Q) =0 6 nohiam Xo thi db thi c6 tiém can dimg X = %o (%o 12 diém tai d6 ham s khong

X =X,

xac dinh = la ti€ém cén ding).

+ Néu bac [PO0]£ bac Q0] thi d thi co tiém cin ngang.

+ Néu bac [P(x)] ~bac QO+ i a5 thi ¢6 tiém can xién.
_ P(x)
y= o) P(x)1 0

+ SO tiém can dung ctia ham s6 phan thic la s6 nghiém cua hé

+ D0 thi c6 tiém can ngang thi khong c6 tiém can xién va ngugc lai.

e Dé xéc dinh cac hé sd ab trong phuong trinh ciia dwong tiém cin xién, ta c6 thé ap dung cac cong
> f(x ,
& = lim 7% b= lim [f() - ax]
e X®+¥ ¥ X®+¥
€
. X .
& = 1im 7% b= lim [0 - ax]
thac: € X7 X x®
_ax’ +bx+c
e Thong thudng ddi v6i ham dang: dX+€  hitatim can xién bang cach chia da thuc, 1dy

; lim
phan nguyén la tiém can xién do x®+¥ (phan du) = 0.

¢ Ham s0 bac ba va bac bon khong co6 cac duong tiém can.

PHAN I. Céu tric nghi¢m nhiéu phwong an lya chon. Mdi ciu héi thi sinh chi chon mét phwong 4n.

3x+2

Ciu 26. Tiém can dung cua do thi ham sb ho X- 2 13 duong thang c6 phwong trinh:

A X =2 B. ¥ =1 C. ¥ =3, D. X =2

Loi giai

Chon A.

Ta co:

lim y =lim = *2 =+x, lim p = lim xH2 0,

i T 2 —2 x-2

. :3.1: +2
Do d6 tiém can dung cua dd thi hamsé = ¥~ 2 1a duong thing c6 phuong trinh X~ 2,
X+ 1
Cau 27. Tiém can dimg ctia d6 thi ham s ’ Cx-2 1a dudng thang c6 phuong trinh:
A X =1 B. ¥ =2, C.¥=2, D. x =1,

Loi giai

Chon C.

_D=R\|2|

TXD: S
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o lim y =- oo lim y =+
Ta ch: =2 x—32

Vay duong thing X =2 1a TCP cua dd thi ham sé da cho.
x-2

y =

CAu 28. Tiém cén ngang cia dd thi hamsd X+ 1a

A V=2, B. Y=l c.x=-1 p. x =2

Loi giai

Chon B.
y-2 y-2
lim =] lim =]
w—+x X +] va o X+l
Ta cé

Suyra Y =1 1a tiém c4n ngang cua do thi ham sb.

x-1
y =
Cau 29. Tiém can dung cua do thi ham s6 x-3 13

A X =3, B. x=-1, C. x=1, D. x =3,

Loi giai

Chon D.

. ox-1

lim =- ,
=¥ x=3 . Suy ta tiém can dimg 1a duong thing * =3

y _2x-2
Céu 30. Tiém cén ding cua d6 thi hamsé  X¥+1 1a
A ¥ =2, B. X =1 c.x=1 D. ¥ =2,
Loi giai
Chon C.
. . 2x-2 . . 2x-2
lim y= lim =-® im y= lim = i
Ta co +—-! -1t x4l va ©—-1 == x+] nén dudng thing ¥ =~ | 1a tiém can
dung cua d6 thi ham sb.
Céu 31. D0 thi caa ham s nao dudi ddy co tiém can dung?
¥ -3x+2 X
= Yy = - 3 y =
A. x- B. x*+1 c. V=Nx-1 D. x+1
Loi giai
Chon D.
lim — =+o0, lim —— =-w ) . )
Taco *~ " x+l = x4+l nén duong thang ¥ == I 13 tiém cén dimg ctia do thi ham so6.
_5x- 4x- 1

Cau 32. Téng s6 tiém can dimg va tiém cén ngang cia dd thi ham s6 x-1 la

A. 0. B. 1. C. 2. D. 3.
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Loi giai

Chon C.
Tiém can ngang:
Sxt-dx- 1 "'3‘5'4' I*| s- 2. 1
lim y = lim S im —— i T X" 5
x— x— =1 a4 2 x4 I
|- — 1- — ‘ ’
Ta co: X . nén do thi ham so co
mot tiém cin ngang =35
Tiém can ding:
2 x =l
x=le =1
Cho T
. Co5xtodx-1 . Gx+D(x-1) | Sx+l 6
lim y =lim . =lim GiDGoD =lim — ) =3
Taco: *~ 1 1 -l =1 LA hasls nén ¥ =lkhong 1a tiém can
dtng.
5x% - 4x- 1 5x%-4x-1 _ [ 1 5x%- 4x-1]

lim y=Im ——— = lm — _— = lim . =-w
P A ) e e ) CETV CEND R P R

. 1
lim —— =+x

a—(-1) x+1
lim —S'T_ " | =-4=0
s 1) x- ]

vi
Khi d6, d6 thi ham sb c6 mot tiém can démg * == 1.
Tong cong do6 thi ham s6 c6 2 tiém cén.

x-2

§ —

A 1s1a £ 2 f A ea A
Cau 33. Do thi ham s6 X -4 ¢4 may tiém can.

A.3 B. ! C.2 D. 0
Loi giai
Chon C.

Ta ¢6 r¥-4=0e xr =12

. -2 1
lim| — =
lam-4) 4 ey duong thang X =2 khong phai 1a tiém can dimg ctia d6 thi ham so.
. -2 _. .| x=2] .
lim | — ‘ = lim =+, lim | = ‘ = lim =- oo,
Tl xt- 4] T x 42 =020 | x7- 4] 2 x+2

nén duong thang * =~ 213 tiém can

dimg cua do thi ham so.

.1;— 2 |:C|
| x” - 4]

lim

X—s o

nén dudng théng v =0 la ti€ém cén ngang cua dd thi ham sb.

Vay ¢6 d6 thi ¢ hai dudng tiém cén.
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Jx+4-2
Ciu 34. SO tiém can dting ctia d6 thi ham sé T 1a
A.2 B. | c.3 D. 0
Loi giai
Chon B.

2 e o !
Tap x4c dinh ctia ham s0: 'D_[ 440\ [0 1

. 1
limy =—
Taco: " 4
. Jr+d -2 , i .,,‘_ﬁ,'+4-2
Im y=lm — =+x Im y=Ilm ——— =-w
x—(-1)" x—={-1) X +x va x—{-1) x—{-1) A
= TCh: x=-1,

Vay d6 thi ham s ¢6 | tiém cén dung.

. x+]
b (1) ==
Cau 35. D06 thi ham sb V"= 1 ¢4 tht ca bao nhiéu tiém can ding va tiém cin ngang?
A. 4. B. 3. c.l. D. 2.

Loi giai
Chon B.
D =(-00;- DU {;+)

}‘()— ~.,||(T+|: ﬂ

J'« -1 J('« - D(x +|)

Tap xac dinh cia ham so

TH1: x<-1= x+1<0 Khids
Suy ra ham s6 TCN ¥ =~ 1 khong c6 TCP.

omgt - T

-,,!1 - 1 J(‘I. - 1)(x +1)

TH2: *>1= x+1>0 Khidé
Suy ra ham s6 TCN ¥ =1 Tcp x =1
Vay ham s6 ¢6 2 TCN va 1 TCN

b= x4 2x+3
Cau36. Chohamsé  Vx'= 3 +2 Pj thj ham sb da cho c6 bao nhiéu duong tiém can?

A 4. B. Y. c.3. D. 6.
Loi giai

Chon A.

.‘I.'E(- o - \E)U(- I: |)U(\E-f+7-').

biéu kién:
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limy=Ilimy ~

= ]
DO x— 4= p

y=ly dudng tiém cén ngang cua do

thi ham sd.

limy =+w , -1 .
Co 1 nén duong thang * —! la duong tiém cén dung.

lim“r_ lim (c+1)(x+2) ~ lim_ JG+1D(+2) 0
x—=(-1) (1) J(‘l.+|) '|.+J_) (x- ”(‘t-\!‘_) x—=(-1) J(-T‘*\"rz_)(.\'-”(.‘r—\f;ﬁ_)

Co nén duong
thang * =~ 1 khong la duong ti€ém cén dung.

lim y =+oc

co W nén dudng thang ¥ =2 la duong tiém can diung.
lim y =+u
g D) nén duomg thing * == V2 13 dudng tiém can dimg.

Vay dd thi ham s c6 4 duong tiém can (! tiém can ngang, 3 tiém can ding).

Cau 37. Goi n.d lan lugt 1a sO dudong tiém can ngang va sO ti€ém can dung cua do thi ham sb

_ Tx
(x- 1)Vx

A, H=D~d=2_ B.n=d=1 C. r.'=1.d=2. D. r.'=0.d=l.

. Khing dinh nao sau déy 1a ding?

Loi giai
Chon A.
D =(0:1)

Tir tap xé4c dinh suy ra do thi ham sé khong c6 tiém can ngang. 7 = 0,

Jl_

Tap xac dinh:

limy = 11m =lim-——=- ¥
T T

lim y = 1m - = lim - ¥
+) Py x® _~.._ |}J_ x® ..r‘|_ ~...,J"_

Suy ra dd thi ham sd ¢6 hai tiém can dimg, d=12

x-=1

Céu 38. Tim sb duong tiém cén cta dd thi ham sd ’ 4f3x+1-3x-5
A. 2. B. 3. C.l D. 0.
Loi gidi
Chon A.

D :[-
Tap xac dinh: 3
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" v-1 . (x- |)(4'~,|||3.T+|+3.‘L'+5) A3 +1+ 345
im =lim _ =lim =- 0
= 4BBx+1-3x-5 = -9(x- 1) =1t -9(x-1)
+ Ta co:
do d6 dudng thing X =! 1a duong tiém can ding ctia dd thi ham sb
1
lim ! = lim - s _. L
e 4J31+|- 3r-5 = 31 53 1
40—+—5-3- . y==
+ rox x do d6 duong thang 3 1a duong
tiém can ngang cla dd thi ham so. Vay dd thi ham s c6 2 duong tiém can
y A4t #2x- L +x
Ciu 39. D0 thi ham s6 x+1 c6 bao nhiéu duong tiém can?
AL B. 0. C.2. D. 3.
Loi giai
Chon C.
X = 1 JE
4 +2e-120 _ 4,_:’_
x+1#0 .1'2:-|+ >
A4 +2x- 1 4x 4
\ J4 Y= c+1 , . X F- I
Ham so & xac dinh \

=(- o0 |)u‘: - 1;- I_4 >

Tap xac dinh ctia ham so6 da cho la

2 1

11|n ¥ ___llljﬂ

—11|n L
x+1
- X, ‘4+ 4 +
—11m x_x° —11m il I
x+1 1+
x

= y=ly duong tiém can ngang cua dd thi ham sb khi ¥ = =%,

2 1

11|n y=lim = 11|n L
Xt v+1
x, |4 + - - —
— 11m x_ x° = 11m "‘ "
x+1 -

.‘l.'

= V= duong tiém can ngang cua dd thi ham sb khi X = +%

a4 +2x-1+x

11|n ¥ —11|
: x—-1 x+1

. 437 +2x-1- %°
=lim

(x+1)(Bx-1)
=1 ==2.
e sz 1- 1) G D(War s 2o 1 1)
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Vax® +2x- 1 +x
Y=

Vay db thi ham s x+1 c6 2 duong tiém can.

PHAN II. Ciu trac nghiém diing sai. Trong mdi y A), B), C), D) & mdi céu, thi sinh chon diing hoic
sai.

y=f() , lim fGI=2 lim f ()=

Cau 40. Cho ham s - G :
A. Db thi ham s da cho c6 ding mdt tiém can ngang.
B. D6 thi ham s da cho c6 hai tiém can ngang phan biét.
C. Do thi ham s6 di cho c6 dang mdt tiém cén ngang 14 dudng thang X =2,
D. D6 thi ham s6 da cho khong c6 tiém cin ngang
Loi giai
A. D6 thi ham sé di cho c6 diing mot tiém can ngang. PUNG
B. D6 thi ham sb dé cho c6 hai tiém cén ngang phan bi¢t. SAI
C. Do thi ham s da cho ¢co ding mgt ti¢m can ngang la duong thfmg x =2 SQAI
D

. D6 thi ham s6 d4 cho khong c6 tiém can ngang. SAI

lim f(x)=2 , _ -
Taco: =+ = duong thang Y =23 tiém cdn ngang cla . f(r)
v = . lim f(x) =1
Cau4l. Cho ham sb * S c6 do thi la duong cong © va cac giéi han 2" ;

lim f(x)=l ~lim £(x) =2 lim fx)=2

A. Puong thang ¥ =2 13 tiém can ngang cua

(C).

B. Duong thing ¥ =! 14 tiém can ngang cta

C. Puong thang * =2 ]a tiém can ngang cua
(©)
Loi giai

©)

D. Puong thing ¥ =2 14 tiém can ding ctia

A. Pudng thing ¥ =2 1a tiém can ngang ciia . PUNG
N 2 h% =1 15 s:a A ) (C)
B. Duong thang la tiém cén ngang cua . SAI

C. Puong thing ¥ =2 14 tiém cén ngang cua (©

(©)

. SAI

D. Pudng thang X =2 13 tiém can ding cua . SAI
*__lim fx)=2
lim f(x)=2

= duong thang ¥ =2 13 tiém cén ngang cua
V= 2x-1
CAu42. Choddthihamsdé  2¥+4 ¢odo thi

Taco: “*

(C)_
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(c)_
(C).

A. Puong thang Y =2 13 tiém can ngang cua

B. Puong thiang ¥ =11 tiém cén ngang cua
)= 2x-1
C. Ham sd 2x +4 nghich bién trong khoang

(c).

(-o:10) . (10;40)
va .

D. Puong thing X =" 213 tiém can dung cua
Loi giai

A. Puong thing ¥ =2 13 tiém can ngang ciia (C) SAI

B. Duong thang Y =113 tiém cdn ngang cua (C) PUNG
)= 2x-1
C. Ham sd 2x +4 nghich bién trong khoang

(©)

(- 0;10) va (o: +-::o). PUNG

D. DBudng thing X =" 2 1a tiém can dung cua .PUNG

-

5

lim y =lim L ==

x—= ot x— *x 4- 2
2+ =

Ta c6 X

=

Chu 43. Cho dd thi ham s6 XA o dd thi

_2x-1

. , Jf -_
la duong tiém can ngang cua do thi ham so 2x+4,

1._\,.|'.'r+|lf:|— 4

y =1

(c).
(C)_

A. Duodng thing ¥ == 1 va * =0 13 hai tiém cn dtng cua

(C)'

B. Duodng thing ¥ = 14 tiém can ngang cua
C. Ham sb c6 ba duodng tiém can.

(C).

Loi giai

D. Puong thang ¥ =" 1 13 tiém can ding cua

©)

A. Puong thang ¥ =" ' va ¥ =0 13 hai tiém can ding cua . SAI

B. Puong thang ¥ =013 tiém can ngang cua (C) PUNG

C. Ham sb c6 ba duong tiém can. SAI

D. Puong thing ¥ == 1 1 tiém can dung cua (C) PUNG
N TSR, T IR
Tap xac dinh ham s b _[ 16:40)1 - 1:0) .
Ta co
. . -JI +10- . . .
limy =lim x+10-4 =lim i =lim : :é

=0 x(x+1 )(m +4) S O )('ul' x+10 +4)
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lim y = lim —W: lim I =+
e (e 1D +16 +4)

e -1) =0 (e +1)x

lim (x+1)=0 N
. V‘x—>(-1) thi x=-1= x+1>0

lim (Vx+16+4)=y13+4>0
) =G
lim y= lim I =-
T e+ D(Jr+16+4)

= (-1

Tuong ty
Vay do thi ham 6 da cho co tiém can dang la ¥ =~ 1

b= 2x +w,-'_'r: - X
Ciu 44. Cho d6 thi ham s§ - 3r+l o ddthi ©
1
T - . (0)
A. Puong thang la tiém cdn ngang cua .
B. Puong thang ¥ =113 tiém can ngang cua
C. Ham s c6 ba duong tiém can.
!
NN (¢
D. Buong thang la tiém can dimg cua .

Loi giai

1
e VTR (@) o
A. Duong thang la tiém can ngang cua . DPUNG
\ 2 y =1 1\ .:a A , (C) ’.
B. Duong thang la ti€ém can ngang cua . DPUNG
C. Ham s6 c6 ba duong tiém can. SAI

1
(C). SAI

X =-=
D. Pudng thing 3 1a tiém can ding cua
[ 2. 1]
Ly :2.‘(4‘ X-x D :(_ ‘T.'.:D]U[l.:‘i‘?.')"- - _})
Xét ham sb x+l ¢otap xac dinh 3
Ta co
. 2x++4x*-x =lim 34y : x 1
lm —————— = " ] J_ =lim —— _
ETES -3 (3x +I)(21 - x" - .'r) —-t2x-fxt-x T3

n do thi khong c6 tiém can dung.

o>

- ?_ .. 3 2 _

ix +s,l'.‘r X S o LY ' X

—_—=0 11|I} — 5
Jx+1 va ! 3x+1 2n

’ 1 1
Yy - - L
T 2x- x|l 2-
Qx4 - x T . v
— 1t 2 —lim—— =
I 1 3

_li|1_1 zlimI
Ir+l xmeg dr+1 -t 34
X
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1 |
- 3r+x'|— 2+ |-
. E.T +yr =X T X o X o_
lim——~— = =lim—1' = =ljm—1 = =
el Beel o g ]

e 3x+]

3

va ' X nén dd thi c6 hai tiém can ngang 1a
va ¥ =L

Vay dd thi ham sb c6 tit ca hai duong tiém can.

PHAN III. Cau tric nghiém tra 1oi ngin. Mbi cAu héi thi sinh chi tra 10i dap an.

_2x-1

.P
Cau 45. Tim tiém can ding cua do thi ham s6 x-1

Loi gidi

Dap an: X =1

Ta co:
: . 2x-1 : . 2x-1
lim y =lim =+, lim y =lim =- o,
=1 =1" ya= ] =T =1 x=]
2x-1
1 r -1, = 2
Do d6 tiém can ding cta do thi ham s6 X-1 1a duong thang c6 phuong trinh X =1
2x+1
. , }} =
Cau 46. Tim tiém can ngang cua do thi ham so x-1
Loi giai
Pap an: Y =2
1
2+
. 2x+1 .y
lim =lim —X =2
A= I ya | X— tor I I
. A L £ . =2
Ta co A . Suy ra d6 thi ham s6 c6 tiém can ngang 1a ¥ =<,
x*+4
. Y=
Cau 47. Tim tiém can ding va tiém can xién cua do thi ham s6 X
Loi giai
Pap 4n: tiém can ding ¥ =0 va tiém can xién” ~F
X +2x+5
=
Cau 48. Tim tiém can dirng va tiém can xién cua do thi ham so x+1

Loi giai

Dép an: tlém can dﬁng x=-1 va tlém cén xiénY =x+1

_2x-1- a7 +x+3

Cau 49. Tim tit ca cac tiém can dung ctia do thi ham sd x" = 5x+0
A X =33 x=2 B. ¥ =3, C.x=3yyx=2  p x=3

Loi giai



Todn 12 Chwong 1 - Ung dung dao ham dé khdao sdt va vé dé thi ham sé - Bai tip theo CT méi

Pap an: * =3

ol 9.1l
Tap xac dinh D =R\ 23]

i 2x-1- Jx’ +x43 I Qx- 1 - (P +x+3)
im _ =lim
e X" - 5x+0 =2 (57 - 5.1'+(:|)(2.T— ] +4fx° +.‘r+3)

, (2x- 17 - (x* +x+3)
=lim

=2 (57 - 5x + EJ)(EI— [ ++fx" +x4+ 3)

=lim (3x+1)

.
< (- 3)2x- 144 4543) O

lim 2x- - yx" +x+3 __ 7
Tuong ty % x-S +0 0. Suy ra duong thing ¥ =2 Kkhéng la tiém can ding cua dd thi

ham so0 da cho.

2x-1-yx" +x+43 dx-1-fx? +x43

lim = = lim = ==
=3 X - 5x+0 i X" - 5x+0 . Suy ra duong thing X =3 1a tiém can dung
ctia dd thi ham s da cho.
A 241
Cau 50. Tim duong tiém cén dimg va tiém cén ngang ciia dd thi ham sb Cx-3x+2 .

Loi giai

Dép 4n: tiém can dimg ¥ =2 va tiém can ngang Y =0

i -

x-2=0 x=2
' = = x>2
Pkxd: ¥ ° 3x+2 =0 | x #2,x #1
=
. r-2+1
lim| —— | =+=
Lo a7 3x+d R \ 2 =D 18t A A A s A 1 x £
Ta co: ' : nén duong thang * —< 1a ti€ém can ding cua do thi ham so.
(=
. Ma-2+1
lim| —— | =0
| x° = 3x+2

' nén dudng thang ¥ =013 tiém cén ngang cta do thi ham so.
g g gang
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