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» BAI @. KHAO SAT VA VE PO THI MOT SO HAM SO CO’ BAN

@). Tom tat Kién thirc

@. SO PO KHAO SAT HAM SO

(1). Tim tap xac dinh cia ham sé.
(2). Khao sat su bién thién ctia ham sé:

Tinh dao ham y’. Tim c4c diém tai d6 y’ bang 0 hoidc dao ham khong ton tai.

o

© Xétdiuy’ dé chira cadc khoang don diéu ctia ham so.

@ Tim cuc tri cia ham sé.

© Tim cac gi¢i han tai v6 cuc, gidi han vo cwe va tim tiém cin ctia d6 thi ham sé (néu co).

% LAap bang bién thién ctia ham s6.
(3). Vé db thi cia ham s& dwa vao bang bién thién.

& Chu y: Khi vé do thi, nén xac dinh thém mot s6 diém dic biét ctia do thi, chang han tim giao

di€ém cda do6 thi vdi cac truc toa do (khi c6 va viéc tim khong qua phic tap). Ngoai ra, cin

lwu y dén tinh déi xtrng cia d6 thi (do6i xirng tam, déi xirng truc).

@. KHAO SAT VA VE PO THI HAM SO PA THU’C BAC BA

& Chay: Do thi cia ham sd bAcbay = ax® + bx? + cx + d(a # 0):
% (6 tAm doi xirng 1a diém c6 hoanh d6 thod man y” = 0,

b
% hayx = 3

% Khong cé tiém can.

I
e

©. KHAO SAT VA VE PO THI HAM SO PHAN THU’C HU'U Ti

2



ax+b
cx+d

a) Ham s6 phan thirc y = (c # 0,ad — bc + 0)

& Chu y: D6 thi cia ham s6 phan thicy = % (c#0,ad —bc #0):

@ Nhéin giao diém cta tiém cin dirng va tiém cin ngang lam tim doi xirng;

@ Nhéin hai dwong phan gidc clia cac goc tao bdi hai dwong tiém cin nay lam cac truc doi
xirng.

2
b) Ham s6 phan thircy = %ﬁ:ﬂ (a # 0,p # 0, da thirc tir khong chia hét cho da thirc
mau]

ax?+bx+c

& Chu y: D6 thi cia ham s6 phan thicy = “orra (a # 0,p # 0, da thirc t&r khong chia hét
cho da thirc mau):
% Nhéin giao diém cda tiém cin dirng va tiém cin xién lam tim doi xng;

% Nhén hai dwong phan gidc cia cac goc tao bai hai dwong tiém cdn nay lam cac truc déi xirng.

®. Phan dang toan co’ ban

+Dang @: Khao sat sw bién thién va vé d6 thi ham sé
#"Cac vi du minh hoa
Cau 1: Khao sat sy bién thién va vé db thi cia ham s6 y = —x® + 3x% — 4.

Loi gidi
* Tap xac dinh cua ham sé: R.
* Sy bién thién:
¢ Taco:y' = —3x?% + 6x. Vay y’' = 0 khi x = 0 hoic x = 2.

* Trén khoang (0; 2),y’ > 0 nén ham s6 ddng bién. Trén cac khoang (—oo; 0) va (2; +), y’' < 0 nén

ham s6 nghich bién trén mdi khoang do.
+ Ham s dat cuc tiéu tai x = 0, gié tri cuc tiéu yop = —4.
+ Ham s dat cuc dai tai x = 2, gia tri cuc dai y.p = 0.

+ Gidi han tai vo cuc:



¢ lim,,_oy = lim,,_,x3 (—1 + % — )%) = +00; lim, 00y = lim,_, 4 00 x3 (—1 + % — );13) = —oo.

+ Bang bién thién:

* D6 thi

+ Giao diém cua do thi ham s véi truc tung 1a diém (0; —4).

*Tacky=0e —x3+3x2-4=0—-(x—2)’(x+1)=0e x =—1hoicx = 2.
* Do d6 giao diém ciia do thi ham s6 vai truc hoanh 14 cac diém (—1; 0) va (2; 0).

+ D) thi ham s ¢ tim d6i xtng 1a diém (1; —2).

Cau 2: Khao sét sy bién thién va vé do thi ciia ham sb y = x3 — 2x2 4+ 2x — 1.
Loi gidi

* Tap xac dinh cua ham sé: R.

* Sy bién thién:

¢ Taco: y' = 3x% — 4x + 2. Vay y’' > 0 véi moi x € R.

* Ham sb dong bién trén khoang (—oo; +00).

+ Ham sb khong c6 cuc tri.

.. ) } 2 2 1
*+ Gigi han tai vo cuc: lim,_,_,,y = lim,_,_,x3 (1 - = + = x—3) = —00;
. . 2 2 1
¢ lim y = lim x3 (1——+———) = 4o
X—+00 xX—+o X x2 x3

+ Bang bién thién:



* D6 thi (H.1.29):
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+ Giao diém ctia d6 thi ham sé véi truc tung 1a diém (0; —1).

*Tacdky=0x3—-2x24+2x—-1=0
ex-1DE*-x+1)=0x=1.

* Do d6 giao diém ctia @6 thi ham s6 véi truc hoanh 1a diém (1; 0).

+ D thi ham s6 ¢6 tam déi xtmg 13 diém (§ - 2—77)

Cau 3: Khao sat va vé db thi cia ham s6 y = x3 — 3x2 + 2.
Loi giai

¢ Tap xac dinh: R.

* Sy bién thién:

+ Chiéu bién thién:

*Daohamy’ =3x%2 —6x;y' = 0 © x = 0 hoiac x = 2.

* Trén cac khoang (—oo; 0) va (2; +0),y’ > 0 nén ham sé ddng bién trén mdi khoang do.



* Trén khoang (0; 2),y" < 0 nén ham sé nghich bién trén khoang doé.
* Cuyc tri:

+ Ham s dat cyuc dai tai x = 0 vayp = 2.

+ Ham s dat cyc tiéu tai x = 2 va yor = —2.

+ Cac gidi han tai vo cuc:

¢ lim y = lim x3(1—%+xz—3)=—oo; lim y = lim x3(1—%+—)=+oo

X—>—00 X——00 X—+00 X—+00

+ Bang bién thién:

* P thi:

+ NKhi x = 0 thi y = 2 nén (0; 2) 1a giao diém cua db thi vai truc 0y.
*Tacoy=0x3-3x24+2=0

e x=1hoicx=1—+3hoicx =1++3.

* Vay d6 thi ciia ham s6 giao véi truc Ox tai ba diém (1; 0), (1 ++/3;0), (1 —/3; 0).

+ Diém (0; 2) 1a diém cuc dai va diém (2; —2) 1a diém cyc tiéu cia do thi ham sb.

pA

wV




+ Pd thi cia ham s da cho duoc biéu dién trén Hinh 1.
+ Do thi cua ham sb c6 tam dbi ximg 1a diém 1(1; 0).
+Dang @: Khao sat sy bién thién va vé do thi ham sé phan thirc hitu ti
=~Cac vi du minh hoa
~ 5 , - £ ca NP I \ £ 1
Cau 1: Khao sat sy bién thién va vé do thi cia ham s6 y = i—iz
Loi giai

* Tap xac dinh cia ham sb: R\ {2}.

+ Sy bién thién:

¢ Tach:y =— < 0 véi moi x # 2.

(x-2)?
+ Ham sé nghich bién trén timg khoang (—oo; 2) va (2; +).

+ Ham sb khong c6 cuc tri.

* Tie an: i .t x+1 t — i x+1 )
Iem can: lim,_,,-y = lim,_,,- T, = o imy oy = limy o+ —— = +c0;
. . x+1 . . x+1
¢ limy=lim —=1; limy= lim —=1
X—+00 x—+o00 X—2 X——00 x——00 X—2

* Do d6, d6 thj ciia ham s ¢6 tiém can dung 1a dudng thang x = 2, tiém can ngang 1a duong thing

y=1

+ Bang bién thién:

y |1 +on
\ N \ 1

+ P} thi (H.1.30):



24\ |
4. =
Hinh 1.30

* Giao diém cita db thi ham s6 véi true tung la diém (0; —3).
+ Giao diém ctia d6 thi ham s véi truc hoanh 1a diém (—1; 0).

+ D) thi ham sé nhan giao diém /(2; 1) cta hai dudng tiém can lam tdm ddi xing va nhan hai duong

phan gi4c cua cac goc tao boi hai dudng tiém can nay lam truc dbi xang.

x%2—x—1

Céu 2: Khao sat va v& d6 thi ciia ham s y = 5
Loi giai
* Tap xac dinh ciia ham sé: R \ {2}.

* Su bién thién: Viéty = x + 1 +—.

x%—4x+3
(x—2)2

1 x?-4x+3
(x—2)2 (x—2)2

*+Taco:y' =1— Viayy' =0 =0 x=1hoicx = 3.

* Trén céc khoang (—oo; 1) va (3; +0),y’ > 0 nén ham sb dong bién trén ting khoang nay.
* Trén céc khoang (1;2) va (2;3),y’ < 0 nén ham sé nghich bién trén timg khoang nay.

+ Ham s6 dat cuc dai tai x = 1 Vi ycq = 1; ham s6 dat cuc tiéu tai x = 3 véi yor = 5.

1
. T xZ-x-1 _ . x—1-2
lim,,_oy =lim,,_o ——— =lim,,_, <z = —00;
X
1
. T x%-x-1 .. x=1-2
limy, 0y =lim, ;0 = lim, o -7z = + 0.
X

¢ Tiém can: lim,_,-y = lim,_,,- (x +1+ i) = —oo;lim,_,,+y = lim, _,+ (x +1+ ﬁ) = +o0;

lim [y—(x+1)] = lim L=O; lim [y—(x+1)] = lim — =0
xX—>—00

x—>+00 x—+00 X—2
8



*+ Do d6, d6 thi ham s ¢ tiém can dung 1a duong thang x = 2,
* tiém can xién 1a duong thang y = x + 1.

+ Bang bién thién:

+ P) thi (H.1.31):

. .2 , A C L A - NPT 1
¢ Giao diém cua do thi ham so vai truc tung 1a diém (0; E)'

, 2—x—1 1-/5 1+/5 , . .2 s AR abe s L .
sTacby=0e xx_xz =0 x= T‘/—hoacx = T\/— Do d6 giao diém ciia do thi ham s6 vai truc

hoanh 1a cac diém (%g ;0) va (“f- 0).

)

+D6 thi ham s6 nhan giao diém 1(2; 3) cua hai dudng tiém can lam tdm ddi xing va nhan hai duong

phan giac cua cac goc tao boi hai duong tiém can nay 1am cac truc déi xung.

x24x-2
x+1

Ciu 3: Khao sat sy bién thién va v& d6 thi cia ham sé y =
Loi giai
* Tap xac dinh ciia ham sb: R \ {—1}.

+ Sy bién thién:



2
(x+1)2

*Vidty =x———tacoy =1+ > 0 V6i moi x # —1.
+ Ham sé dong bién trén tirng khoang (—oo; —1) va (—1; +0).

+ Ham sb khong c6 cuc tri.

2
* lim = lim KAxo2 lim s oo
x—>—ooy - X—— 00 x+1 - X——00 1+§ - )
2
e lim = lim KAxm2 lim i +0o0
x—+o0Y = X400 T T T X—+00 1_% = .
. . 2 . . 2 ]
¢ Tiém can: lim,_,_4-y =lim,_,__- (x — 1) =t lim,_,_+y =lim,__;+ (x — 1) = %

¢ lim [y—x] = lim (—i)=0; lim [y —x] = lim (—L)=0

x—+00 xX—+00 x+1 X——00 x——00 x+1
+ Do d6, d6 thi ham s6 c6 tiém can dimg 1a duong thang x = —1, tiém can xién 1a duong thang y = x.

+ Bang bién thién:

* D) thi (H.1.32):

Hinh 1.32

+ Giao diém caa db thi ham s6 véi truc tung 1a diém (0; —2).

10



x24+x-2
x+1

+Tacby=0o =0 e x = —2 hoic x = 1. Do d6 giao diém cua dd thi ham s véi truc

hoanh 1a cac diém (—2; 0) va (1; 0).

+ D) thi ham sé nhan giao diém /(—1; —1) caa hai dudng tiém can lam tdm ddi xing va nhan hai

duong phan giac cia goc tao bai hai dudng tiém can nay lam céc truc ddi xing.

*Dang 9: Ung dung thue té
=~Cac vi du minh hoa
Cau 1: Gia sir 6 lugng cua mot quan thé nam men tai méi trudng nudi cay trong phong thi nghiém
dugc md hinh hoé bang ham sé P(t) = #, trong d6 thoi gian t duoc tinh bang gio. Tai thoi diém
ban dau t = 0, quan thé c6 20 té bao va ting véi toc do 12 té bao/gio. Tim cac gia tri cua a va b. Theo
md hinh nay, diéu gi xay ra véi quan thé nam men vé lau dai?

Loi gidi
0,75aa~ 075t
(b+e—0,75t)2 ’ t 2 0'

¢ Taco: P'(t) =

+ Theo dé bai, ta c6: P(0) = 20 va P'(0) = 12.

a

m=20 a=20b+1)
¢ Do do, ta ¢6 h¢ phuong trinh: { 754 < {i — 12
(b+1)? =12 b+1 ’

¢ Giai hé phuong trinh nay, ta dugc a = 25va b = i.

Cau 2: Gia st chi phi C(x) (nghin dong) dé san xuat x don vi cia mot loai hang hoa nao d6 dugc cho
boi ham sé C(x) = 30000 + 300x — 2,5x2 + 0,125x3.

a) Tim ham chi phi bién.

b) Tim C'(200) va giai thich y nghia.

¢) So sanh €’ (200) véi chi phi san xuét don vi hang hod thir 201.
Loi giai

a) Ham chi phi bién la €’ (x) = 300 — 5x + 0,375x2.

b) Ta cé: €'(200) =300 — 5 - 200 + 0,375 - 200% = 14300.

+ Chi phi bién tai x = 200 1a 14300 nghin ddng, nghia la chi phi dé san xuit thém mot don vi hang hoa

tiép theo (don vi hang hoé tht 201) 1a khoang 14300 nghin ddng.
11



¢) Chi phi san xuét don vi hang hoa thir 201 1a
+ C(201) — C(200) = 1004 372,625 - 990000 = 14 372,625 (nghin ddng).
* Gia tri nay xap xi véi chi phi bién €’(200) da tinh ¢ cau b.

Cau 3: Mot nha san xut can lam nhitng hdp dung hinh tru c6 thé tich 1 lit. Tim cac kich thudc cua hop
dung dé chi phi vat liéu dung dé san xut 1a nho nhat (két qua duoc tinh theo centimét va 1am tron dén
chir s6 thap phan thir hai).

Loi giai
+ Doi 1 lit = 1000 cm?.

* Goi r( cm) 1a ban kinh d4y cua hinh try, h( cm) 1 chiéu cao cua hinh tru.

+ Dién tich toan phan cua hinh try 12: S = 2mr? + 2arh.

1000

wr?’

+ Do thé tich cua hinh tru 12 1000 cm?® nén ta c6: 1000 = V = nrr?h, hay h =

+ Do do, dién tich toan phan caa hinh tru 1a: § = 2mr? + 22,7 > 0.

+ Tacan tim r sao cho S dat gié tri nho nhét.
* Taco:

2000 _ 4mr3-2000

Z > ,S'=O<=m‘3=500=>r=3’5£.
' ' s

+ Bang bién thién:

S' = 4nr

T 500 e
T
SO - 0 -
S(r) +a0 \ +m
of 5% _—
3
. 4, 3 _ 1000 _ 1000 _ 100
L 4 Khl dO. h - J - 3\/250000 - 3\/25077.'.
3 _TL'Z

12



* Vay cin san xuét cac hop dung hinh tru c6 ban kinh day r = ’5% ~ 5,42( cm) va chiéu cao

h = +—— ~ 10,84( cm).

25071

©.Dang toan rén luyén

+Dang @: Cau tric nghiém nhiéu phwong an lwa chon

CAu 1: Cho ham s y= ax+b ¢4 d6 thi nhu hinh v&. Chon ménh dé dang?

cx+d

A. ac>0. B. cd > 0. C.ab>0. D. ad >bc.
Loi giai
Chon A

©oAA 1t 1oa A g ogia A \ 3 2 a
Ta c6 do thi ham s6 c6 tiém can ngang la duong thang y =—
C

N A A 3 f A \ . a
Ma tiém can ngang nam phia trén truc hoanh nén —>0=ac>0.
c

Cau 2: Cho ham s§ y=ax’ +bx* +cx+d c6 dd thi nhu hinh v& Ménh dé nao sau day dang?

Y

()\/\

A.a>0,b>0,¢c<0,d>0. B.a<0,b<0,¢c<0,d>0.

13



C.a<0,b>0,c<0,d>0. D.a<0,b>0,¢c>0,d<0.
Loi giai
Chon C
Vi d6 thi c6 phan dudi hudng xudng nén a <O0.
Db thi cit truc tung tai diém (0; d) nam phia trén Ox nén d > 0.
Dua vao d6 thi, ta thdy ham s6 c6 hai diém cuc trj X, X, véi 0< X, <X, va X, X, 1 hai nghiém

ctia phuong trinh Y’ =0 <> 3ax’ +2bx+c=0.

-2b
x1+x2:3—>0
Ta co: a
X :£>O
XX, 3a

T ddésuyra b>0, c<O.

Cau 3: Chohamsd y = ax+b c6 d6 thi nhu hinh v& bén.

X+1

Ilg

Tim khang dinh dung trong cac khang dinh sau?

A. O<a<b. B. a<b<0. C.b<0<a. D. O<b<a
Loi giai

Chon A

Tiém can ngang Yy =a, d6 thi cat truc tung tai diém co toa do (0, b) .

Tuddosuyra a=1,b=3.Vay O<a<b.

¢ d6 thi nhu hinh dudi.

Céu 4: Cho ham s y = X
X+

14



Khing dinh nao sau day dung?
A. b<a<0. B.O<b<a. C.0<ax<b. D.b<0<a.
Loi giai
Chon A
Quan sat d thi ta co tiém can ngang y =a >0 va duong tiém can ding x=-b>0<b>0.

Goi A la giao diém ctia duong tiém can dting voi Ox, B 1a giao diém cta duong tiém can
ngang véi Oy va | 1a giao diém hai duong tiém cén, khi d6 ta thay IA>I1B<a>b.

Vay O<b<a.
A R £ ax+b r AR s s ~ 2 . \ fsoaA 1x a4
Cau 5: Chohams6 y = p (d <0) c6 d6 thi nhu hinh v&. Khang dinh nao duéi day 1a ding?
CX +
Al.‘v

N
A.a<0;b>0;c<0. B.a>0;b>0;c>0. C.a>0;b>0;c<0. D.a>0;b<0;c>0.
Loi giai

Chon C

Dua vao do thi, ta nhan théy:

A . 2 e, A b . A
+ D0 thi cat truc tung tai vi tri ¢6 tung d6 am, suy ra E<O,mad<0 vay b>0.

A PR \ . s 7 ’ \ A A b \ A
+ D0 thi cat truc hoanh tai vi tri c6 hoanh @6 am, suy ra —— <0, ma b>0 vay a>0.
a

15



A L s \ A ~ a . R
+ D0 thi c6 duong tiém can ngang y=—>0,ma a>0 vay ¢>0.
C

Céu 6: D6 thi ham s6 Y = (X—1)(X* —4x+4) c6 bao nhiéu diém chung véi truc Ox ?

A.2. B. 3. C.4. D. 1.
Loi giai
Chon A

Phuong trinh hoanh d6 giao diém cia db thi ham s§ y = (x—1)(x* —4x+4) va Ox:
(x-D(x*—4x+4)=0

{x =1
&

X=2

Vi phwong trinh hoanh d¢ giao diém cta d6 thi ham sé y = (X—1)(x* —4x+4) va Ox cb 2
nghiém nén s6 diém chung cua dd thi v6i truc Ox 1a 2.
Suy ra Chon A
2x% —2x+3

Ciu 7: Puong thang d :y=3x+1 cit do thi (C) ctia ham sd Yy = tai hai diém phan biét

A,B.Tinh do dai AB.

A. AB=44/15 B. AB =42 C. AB=410 D. AB=4/6
Loi giai
Chon C

Xét phuong trinh hoanh d6 giao diém:
2x2 —2x+3 Xx#1 X#1 X=2=y=7
— =3+l , 9, =

2X° —2X+3=3X"+x-3x-1 X“—=4=0

x—1 X=—2=Yy=-5

Goi A(2;7),B(~2,-5)= AB =+/4* +12? = 44/10.

¢ d0 thi nhu hinh v&. Tinh T =a+b.

CAu 8: Cho ham sd y = sx+1
X

16



J

o 5 N > & i )
5]
A.T=0 B.T=2 C.T=-1 D.T=3
Loi giai
Chon B
, —2a-b
=(bx—2)2 '

Dua vao do thi ham sé = ham sb nghich bién trén tap xac dinh = -2a-b<0 (*) .

Do thi 6 hai duong tiém can: x=2 va y=1.

a
hapy |
.. b a=1_ . " ‘& ua
Khi d6 = Thoaman( ).VayT:Z.
2 b=1
Z_92
b
n R £ ax+b ., ... \ A g , | ,
Cau 9: Chohamso y = ¢6 d6 thi nhu hinh bén véi a,b,c € Z. Tinh gia tri cta bi€u thirc
X+C
T=a-3b+2c?
————
A. T =12. B. T =10. C.T=-9. D.T=-7.
Loi giai



Chon C
Do thi ham s6 ¢6 x =1 1a tiém cén ding nén ¢ = —1.

Do thi ham sé ¢6 y = —1 14 tiém c4n ngang nén a = —1.
A . \ AL e 30 A r AL~ A b 7
D06 thi ham s6 cat truc tung tai diém c6 tung d6 bang -2 nén —=-2 dodé b=2.
C

Vay T=a-3b+2c =-1-32+2(-1)=-9.

e 2 N r 1 2

Cau 10: SO giao diém cua do6 thi ham s6 y = va duong thing y=3 la

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

Chon A

Xét phuong trinh hoanh d¢ giao diém: 3" < 1=-9(vl).

3x+1 {3x+1:3x—9
3
X#3

A . 3x+1 ) 2
Viay d6 thi ham so y = va duong thang y =3 khong c6 diém chung.

Céu 11: D6 thi ham s6 y=x® —3x—3 cit truc tung tai diém c6 tung do
A. y=-1. B. y=1. C. y=-3. D. y=10.

Loi giai
Chon C
Cho x=0=>y=-3.
Suy ra dd thi ham sb da cho cit truc tung tai diém co tung do y=-3.

Cau 12: D) thj cua hai ham sé sau Y = X> +2x*+1 va y=Xx° —X+2 cét nhau tai bao nhiéu diém?
A. 1. B.O. C. 3. D. 2.

Loi giai
Chon A
S6 giao diém cua d6 thi ham s6 y=x>+2x*+1 va y=x*—X+2 1a sb nghiém cua phuong
trinh hoanh do giao diém sau
X +2x2+1=xX* - x+2 = X +x° +x-1=0.
Xéthamsé y=f(x)=x"+x*+x-1.

Tap xdc dinh D=R.
s 1\ 2
Taco y'=3x"+2x+1=3 x+§ +§>0,VXE]R.

Do d6 ham s§ Y =Xx>+x* +x—1 ddng bién trén R .
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Bang bién thién

Tir bang bién thién, ta suy ra phuong trinh f (X) =0 c¢6 duy nhat mot nghiém.

Vay db thi ciia hai ham s Yy =X>+2x*+1 va y =X* —X+2 cit nhau tai mot diém.
Chii y: Tir phuong trinh hoanh d6 giao diém, ta c6 thé sir dung may tinh bo tai dé tinh ngay sé
nghiém cua phuong trinh bac ba.

Cau 13: Cho ham s6 y = 2X_11 6 d6 thi (C) va duong thang d : y = 2x—3. Puong thang d cit (C)
X+
tai hai diém phéan biét A va B. Toa do trung diém cua doan AB la:
A. M[—E;—G). B. M(§;_§j. C. M(E;O). D. M(§;oj.
2 4’ 2 2 4
Loi giai
Chon B
\ N A - L2 . 2x-1 _;\ n
Phuong trinh hoanh d6 giao diém la: . =2x-3 (1). Diu kién x=1.
X+
X=2
Taco (1)< 2x—1=(x+1)(2x-3) = 2x* -3x-2=0 < 1.
X=-=
2
Goi M 1a trung diém cta doan AB.
1
(L
. 2) 3 3 3
T -~ &/ _2. =2X, —3=2.——-3=——.
O X 2 rERL I 4 2

Viy toa do trung diém ctia doan AB 1a: M (g—gj .

Céu 14: Sb giao diém dd thi ham s y = X* —x* —2 va duong thing y =2 1a:
Al B.2. C. 4.

IS
(U]

Loi giai
Chon D
Hoanh do giao diém cua dd thi ham sé y = X'—x*-2vay=-2

Ta c6 phuwong trinh hoanh d6 giao diém:
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x=0

xf-x?-2=2eax'-x¥*=0<
Xx==1

Vay d6 thi ham sé y=x"—x*—2 va y =-2 cit nhau tai 3 diém.

Cau 15: Biét hai d6 thi ham s6 y = x> +2x* =3x+1 va y =2x* —1 cét nhau tai hai diém A, B. Tinh do

dai doan AB.

A. 73, B. /37 . C.5/3. D. 3\5.
Loi giai

Chon D

Goi ham s6 y =X"+2x*—3x+1 c6 dd thi la (C,), ham s6 y =2x* -1 c6 o thila (C,).

Hoanh d¢ giao diém cua (C,) va (C,) la nghiém ctia phuong trinh x* +2x? —3x+1=2x? -1

X
<:>X3—3X+2=0<:>|:
X=-2

+)Véi x=1taco y=1.
+)Véi x=-2taco y=7.

Do do (Cl) va (Cz) cat nhau tai hai diém A(—l;l), B(—2;7).

Tacs AB=|AB|=/(-2-1) +(7-1)" =3\5.

Vay d6 dai doan AB bing 3v5.

Cau 16: Goi M, N 1a giao diém ctia d0 thi cac ham sd y = va y=x+1. Trung diém | cua doan

x—1
MN c6 hoanh d6 la
A. -1. B.1,5. C.2. D. 1.

Loi giai
Chon D
Phuong trinh hoanh d¢ giao diém cua 2 db thi

2X+2

=X+1(x#1)

& 2X+2=(x+1D(x-1)

Xx=3=>y=4

& xP-2x-3=0 @{ :
Xx=-1=y=0

Giao diém cua hai d6 thi 1a M (3;4) va N(=1,0).
Trung diém | cua MN 1a 1(1;2).

Cau 17: Pudng cong trong hinh bén 1 d6 thi ctia ham sé nao dudi day?
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x-1
—x-1

Loi giai

Chon B
Vi dd thi ham s6 c6 tiém can dimg 1a x =1, tiém cén ngang y =1nén loai Chon B, C.
Vi d6 thi ciia ham nghich bién nén ta loai D chon B.

Cau 18: Pudng cong trong hinh bén dudi 14 do thi cia ham sb nao trong bén ham s6 dudi day?

Vv

A y=x>-3x*+2. B. y=—xX’+3x4+2. C.y=—x’+3x’-2. D. y=x"-3x+2.
Loi giai

Chon C

Dua vao db thi ham s6 da cho ta ¢6 ham s can tim 1a ham 86 y =ax® + bx* + cx+d véi a<0

Do d6 loai phuong &n A va D

D6 thi ham s6 da cho cit tryc tung tai diém c6 tung d6 4m nén d < 0. Do d6 loai phuong 4n B

Vay chi c6 ham sé y =—x* +3x” —2 thoa yéu ciu bai toan.

Cau 19: Ham s6 nao dudi day c6 bang bién thién nhu hinh bén dudi

-1 +o

\_1
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A.y=

Loi gidi
Chon C

+ Tir bang bién thién, ta nhan thdy ham sb can tim c6 Y’ <0,Vxe R\ {1} ;

limy=-1; limy =+ va limy=—o0,

X—>o0 x—1* x—1"
\ /: - - 14 ! 4 A . 14
+Hamso y= coy' = >>0,VxeR\ {1} nén loai phuong an A.
x-1 (x-1)
. —-X-2 , 3 A : ,
+Hamso y=—— cO y' = ~>0,Vx e R\{1} nén loai phwong an B
x-1 (x-1)

; X+3 . .
+ Ham so y:—:L c6 limy =1 nén loai phuong an D
X_

X—>to0

+ Ham s y:_—Jr3 co y'=_—22<O,VXER\{1}; limy=-1; limy=+oova
x—1 (X — 1) Xt x—1*

limy =—o0 nén chi c6 ham so y = thoa man yéu cau bai toan.

x—1

Céu 20: Pudng cong trong hinh v& 1 d6 thi ciia ham s6 nao sau day
YA

V<

A. y=x"-3x-1. B.y=-X+3-1. C.y=x'+x"-1. p y=-xX+x-1
Loi giai

Chon B

Tur d0 thi ta c6 do thi di qua 2 diém (L1);(~1-3) thay vao 4 dép 4n ta duoc ham s6 can tim

la y=-x+3x-1.

Céu 21: Duong cong trong hinh v& bén 1a d6 thi ctia ham sb nao trong cac ham sé dudi day?
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A y=—xX+3x°+2,
C. y=x"-3x+2.

Chon B
D0 thi ham s6 di qua diem A(2;-2) = loai A, C, D
Viay Chon B dung.

Céu 22: Pudng cong trong hinh v& bén 1a d6 thi ctia ham s6 nao dudi day?

Ay

1

A y=xX+3x+1, B. y=x"-3x*. C.y=-xX+3x"+1. D.y=x>-3x"+1.
Loi giai

Chon D

T fim y = fim y =0

Suy ra hé s6 a>0 loai dap an

C. y=-x*+3x"+1.

Mait khac y(0)=1 loai dap an

B. y=x*-3x".

Taco Y(2)=-3 loai ddp any = X* +3x° +1.

Cau 23: Pudng cong & hinh bén 13 d6 thi ctia ham s6 nao?
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+y

vE

Ol\/

A y=-x+x-1. B. y=—X4+3x+1. C.y=x'-x*+1.  D.y=x"-3x+1.
Loi giai
Chon D

Dua theo hinh dang dd thi 1a ham s bac 3 ¢6 hé s cua X3 duong nén ta chon

D.
Céu 24: Trong cac ham sd sau, ham s6 nao c6 d6 thi nhan tryc tung lam truc ddi xang?
x-1
A y=x"+3x"-1. B. y=x*-3x+2. C.y=-x+3x’-1. D.y= -
X —

Loi gii
Chon A
Do thi ham da thirc bac bon tring phwong nhan truc tung 1am truc ddi xtng.
Céu 25: D6 thi nhu hinh v& 13 d6 thi ctia ham s6 nao dudi day?
y
_ 2

O X

4
A y=x-3x*+4 B. y=—X+3x’-4 C.y=x-3x*-4 D.y=-x-3x"-4
Loi giai

Chon B

x X=2 .
Dé thdya >0 nén cac phuong an A va C bj loai. Do—x*+3x* -4=0 < { 1 nén do thi
X=—

, 5 X
cat Ox tai hai diém c6 hoanh d¢ [ % Chon B
X=-=

Cau 26: Do thi sau day la cua ham s6 nao?
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A. :2X+1. Ey:XLZ C.y:XLZ. Dy:x__l
x—1 X—2 X+1 X+1
Loi giai
Chon B
Dua vao dd thi ham sd, ta théy dd thi ham sb ¢6 tiém can ding la x=2.Vay ham sb can tim
iy = X+2
X—2'

X p- : b ) . \
Cau 27: Buong cong ¢ hinh bén 1a do thi cia ham so y = , VOl a,b,c,d la cac so thuc. Ménh dé

CX +
nao dudi day dang?
A. y'>0,Vx=2. B. y'>0,vx=1. C. y'<0,vx=#2. D. y'<0,vx=1.

’///

Vs

Loi giai
Chon B

Dua vao do thi ham sd, ta thdy rang: Ham sé da cho ddng bién trén mdi khoang xac dinh va
d6 thi ham s6 c6 duong tiém can dung 1a x =1

Suyra y'>0,vx=1.
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Cau 28: Tim d6 thi ham s6 y =

trong cac ham dudi day.

¥ \
\ VA \
6 \ 6 \
5 \ 5 5
4 .
4 A ~~—
3 \\\‘\, 3 \\‘;-
5 — 2
S — 1 T2
[4) - 3 -2 ] 1 2 3 45 ¢ x
3 -2 -1 NI 2 3 45 6 «x AN !
7\ \
2! =<1y
A \ B \
A |
y 4 ) },‘6 \\\
3 [ \
2 / 5 5
b / 4 S
/ ‘\‘-\7-
0 / L 3 i
2214 12P 456 x 2
e -1 L
2 —_ I
O ~
-3 — 320 | 2P 456 x
-4 P =
5 // 2 \\\
C .
D.
Loi giai
Chon D

D6 thi ham s6 co tiém can dung 1a duong thang x = 3, tiém can ngang 1a duong thang y = 2

va di qua diém co toa do (% ; Oj :

Cau 29: Biét ham s6 f(X)=x®>+ax’ +bx+c dat cuc tri tai diém X=1, f 1 =—3 va dd thi ham sb

cit truc tung tai diém co tung d6 bang 2. Phuong trinh f X =2 ¢ bao nhiéu nghiém.
A. 0. B. 2. C.1. D. 3.
Loi giai
Chon D
Do thi ham sd cit truc tung tai diém co tung do bing 2 suy ra ¢ =2.

fl=-3=14a+b+c=-3=a+b=-6(2).

Ham sd datcuctritai X=1=f'1 =0=3+2a+b=0=2a+b=-3(2).

a=3
Tur (1),(2):{b_ Q:f X =X 4+3x* —9x+2.

Phuong trinh f X =2 & x> +3x* —9x 42 =2 & x> 4-3x* —9x =0 bdm mAy suy ra phuong

trinh c6 3 nghiém phan biét.
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I3 _— 3 2 7 ~ \ e 2 p— 2
Cau 30: Cho ham sé Y =X +8C +bX+C gige 300 43 thi ham s6 di qua diém * %71 va co diém

23 _Tinh Q=2a+2b+c

cuc dai la

A.Q=2. B.Q=-4. C.Q=0. D. Q=1.
Loi giai

Chon A

Vi db thi ham sb di qua diém A 0;—1 nén: —1=— 0°+a 0°+b 0 +cec=—-11.

y 2 =3

Vidiém M 2; 3 1a diém cuc dai cta dd thi nén: { 'y g
y fd

—2%4+a 2%4+2b+c=3 [4a+2b+c=112
o .
—32°4+2a2+b=0 4da+b=12 3

Tu,, suyra: a=3b=0;c=—-1.Vay Q=a+2b+c=2.

. . 21° 4 \
Cau 31: Vi gié tri nao cta m thi dd thi ham sé: y = 2O T4 4 0o didm A —1:4 2
mx + 2
1
A M=-1 B°m:§' C. m=1. D. m=2.
Loi gidi

Chon A

D6 thi ham sé qua diém A —1;4 nén ta cé:

_2—-6m+4
—m + 2

4 &4 -m+2 =6—-6m&S2m=-2&m=—1..
Cau 32: Tim tham s6 m dé d6 thi ham s6 y:x3+(2m+1)x2+(1—5m)x+3m+2 di qua diém A(2;3)

A. m=10. B. m=-10. C. m=13. D. m=-13.

Loi giai
Chon D

Dé d6 thi ham s6 y = x> +(2m+1)x* +(1-5m)x+3m+2 di qua diém A(2;3)
thi 3=2°+(2m+1)2* +(1-5m).2+3m+2
&S m=-13.

Céu 33: Tim tAt ca cac gid tri cia M dé dd thi ham sé Y = X> —3X+M cit truc hoanh tai hai diém phan
biét.
A.m=-2. B. m=+2. C. me{2;,-2,0}. D.m=2.

Loi giai
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Chon B

x=1

Taco Y =3x°-3; y’:0<:{x_ L

Béng bién thién ctia ham so:

X | —o -1 1 +00
y' + 0 - 0 +
m+2 +00

Dua vao bang bién thién thi d6 thi ham s dé cho cét truc hoanh tai hai diém phan biét khi va
m+2=0 [m =-2

= , d3
m—2:0 m:2 Suy ra aap

chi khi {

B.

CAu 34: Chohamsd y= f (X) lién tuc trén R ¢ do thi nhu hinh v&.

+¥

Phuong trinh f (X) =M cd ba nghiém thuc phan biét khi va chi khi

A. me(=3;1). B. me[-3;1]. C. me(-1;3). D. me[-1;3].
Loi giai

Chon A

Dua vao d6 thi, phuong trinh f (X) =m c6 ba nghiém thyc phan biét khi va chi khi m e (-3;1)

Céu 35: Cho dd thi y = f(x). Tim m dé phuong trinh f(x)+1=m co6 diing 3 nghiém?
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0 3
X
4
A. -3<m<1. B. -4<m<0. C. 5<m«<1. D. -4<m<l1.
Loi giai

Chon A
Taco: f(X)+1l=m< f(x)=m-1.

S6 nghiém cua phuong trinh f (x) +1=m bang sb giao diém ctia d0 thi y = f(x) va duong

thang y=m-—1.

0 3

x
y=m-1
-4 \]

Dua vao d6 thi, ta c6 yebt <> -4 <m-1<0<>-3<m<1. Chon dap 4n

Ciu 36: Cho ham s0 y = f () lién tuc trén R c6 bang bién thién sau

x | —w 0 +o0

r

‘ [ ;

g —5/ 2 \1

Cé bao nhiéu gid tri nguyén ciia m dé phuong trinh f (X)=m c6 nghiém duy nhat?

A. 7. B. 6. C.5. D. 8.
Loi gidi

Chon A
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Phuong trinh c6 nghiém duy nhit < db thi hamsé y = f (X) va duong thang y =m c6 dung
m=2

mot giao diém <
-5<m<l1

meZ=me{2;—4-3-2,-10,1}

. 2x+1 3 .
Cau 37: Cho ham s0 Yy ==——= 06 do thi (C) va duong thang (d,,) c6 phuong trinh y =mx+2m+2.

Tim tit ca cac gia tri cia M dé (d,) cat (C) tai hai diém phan biét.

A. m<—g hoac m=0. B. m<—% hoac m>0.

C. —ﬂ<m<0. D.mS—ﬂ hoic m> 0.
3 3
Loi giai
Chon B
. . . A e . 2x+1
Xét phuong trinh hoanh d¢ giao diém cua (C) va (dm) : 1 mx+2m+2

mx* +mx-2m-3=0 (*)
& :
x#1

Puong thing (d,,) ct db thi (C) tai hai diém phan biét khi va chi khi phwong trinh c6 hai

nghiém phén biét < phuong trinh c6 hai nghiém phan biét va khac 1

m=0 m=0 4

m<-——

<{A>0 <4Im?+12m>0 < 3.
m2*>+m.1-2m-3#0 meR m>0

Céu 38: S4 giao diém ciia dd thi ham s6 y = (x—2)(x* +x+2019) véi tryc hoanh la:

A. 2. B. 1. C.o. D. 3.
Loi gii
Chon B

Phuong trinh hoanh d6 giao diém ciia do thi ham s6 va truc hoanh 1a:

Xx—2=0 5
X=Z.
X2 +x+2019=0(vn)

(x—2)(x2 +x+2019) =0 <:>[
Vay ) giao diém cuia dd thi va truc hoanh 1 1 giao diém.
Céu 39: Tim M dé duong thing y = mx+1 cét d6 thi ham sb y = ’;—_‘:’ tai hai diém phén biét.
+
A. (~0;0]U[16;+0). B. (=0;0).
C. (16;+oo). D. (—OO;O)U(16; +oo) )
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Loi giai

Chon D

X#-1 X1
Xét phwong trinh hoanh d¢ giao diém {

mx+1=X=3 g(x)=mx*+mx+x+1-x+3=0
X+1

Xx=-1
< g(x)=mx*+mx+4=0

Dé duong thang y = mx+1 cit d6 thi ham sb y = X—_i tai hai diém phan biét thi phwong trinh
X+

9(x)=0 c6 hai nghiém phan biét khac —1

m==0 m=0
) m<0
={A>0 <4dm —16m>0<:{m 16<:>me(—oo;0)u(l6;+oo).
>
g(—1)¢o 4%0

Céu 40: Cho ham s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu sau:

X —o0 -1 0 1 +o0

7() y o~ 0+ o
3 3
f(x) - / \ 1 / \_I

S6 nghiém ctia phuong trinh f(x)—2=0 1a

A. 0. B. 3. C.2. D. 4.
Huéng din giai
Chon D
S6 nghiém cta phuong trinh f(x)—2=0 bang s6 giao diém ciia d6 thi ham s6 y = f (x) va
duong thang y = 2. Dya vao bang bién thién, ta thiy duoc sb giao diém 1a 4.
Cau 41: Him s6 Y = f (X) c6 d6 thi nhu hinh v&.

y A

Y

S6 nghiém ciia phuong trinh 2f (x)-1=0 1a

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

Chon A

Xét phuong trinh: 2f (x)-1=0< f(x):% (1)

. . . 5 . . 1
SO nghiém cua (1) chinh 1a s0 giao diém ctia d6 thi ham so y = f (X) va duong thang y = >

Dua vao do thi ham so ta thay, d6 thi ham s y = f (X)Vé duong thang Yy = > cat nhau tai 4
diém phan biét nén phuong trinh (1) ¢6 4 nghiém phan biét.

Céu 42: Cho ham s6 y = f (X)lién tuc trén R va c6 bang bién thién nhu hinh v&.

—a0 1 3 +a0

X
f'(-’f) - 0 + 0 -

T~ T =

D0 thi ham s6 y = f (x) va duong thang y =0 c6 bao nhiéu diém chung.

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

Chon C
Dua vao BBT D0 thi ham s6 y = f (x) cit duong thang y =0 tai 3 diém. Vay d6 thi ham so
y= f(x) va duong thang y =0 c6 3 diém chung.

Ciu 43: Cho ham s6 y = f (X) ¢ bang bién thién nhu hinh vé:

X —an -1 0 1 400
() + 0 - o0 + o0 <

| SN N
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S6 nghiém cua phuong trinh f (X) +2=01a

A. 0. B. 3. C. 4.

=
N

Loi giai
Chon D
S6 nghiém cua phuong trinh f (X) +2=0 chinh 14 sb giao diém cua duong thiang y = —2 véi
dd thi ham s y = f (X). Dya vao bang bién thién, ta thiy dudng thang y =—2 ct dd thi ham

s y=f (X) tai 2 diém phan biét. Do d6 s6 nghiém cua phuong trinh f (X) +2=01a 2.

Céu 44: Cho ham s6 y = f (X) ¢6 bang bién thién nhu hinh vé&.

x | —o -2 0 +@o
¥ + 0 - 0 +
+x
¥V / \ /
—x —4
S6 nghiém ctia phuong trinh 27 =4 13
A. 2. B. 3. C.1. D. 4.

Loi giai
Chon C

Taco 2" =4 o f(x)-1=2< f(x)=3.

36 nghiém cta phuong trinh f (x) =3 la sb giao diém cta d6 thi ham s6 y = f (x) véi duong
thang y=3.

Tir bang bién thién ta ¢ duong thing y =3 cit dd thi y = f (x) tai 1 diém.

Vay sé nghiém cta phuong trinh 2™ =4 1a 1.

CAu 45: Cho ham sb y=f (X) xac dinh, lién tuc trén R va c6 bang bién thién

—0 1 2 +0
V' + 0 - | +
5 B
y
2 -1

Khang dinh nio sau day la khang dinh sai?

A. Tét ca cac gia tri ciia tham s6 m dé phuong trinh f (X) =mM+1 c6 nghiém la —2<m<5.
B. D6 thi ham s d3 cho c6 hai tiém can ngang 13 cac dudng thing y=2 va y=6.

C. Ham s6 c6 gia tri 16n nhat bang 6 va gia tri nho nhat bang —1.

D. Ham s6 da cho c6 ding hai cuc tri.
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Loi giai
Chon C

Tacod limy=6=y=6 khong la gia tri 1én nhét ctia ham sd.
X—>+00

CAu 46: Cho ham s6 y = f (X) c6 @6 thi nhu hinh v&. Ménh dé nao duéi day dung?

A. DBiém cuc dai cia ham so 1a 3. B. Gia tri cuc dai chtahamso1a 0.

C. Gia tri cyc tiéu cia ham so bang —1. D. Biém cuc ti€éu cia ham so la —1.
Loi giai

Chon C

Tir d6 thi ham s6 suy ra gia tri cuc tiéu ciia ham sé bang —1.
Ciu 47: Chohamsé Y= f X ¢ dd thi trong hinh v& bén. Tim tat ca cac gi tri cia m dé phwong trinh

‘ f x ‘ = m c6 dung hai nghiém phan biét.

ny

<m<1l. B.mx<l1.
5 D.1<m<5.

Loi giai

Chon A

Tirddthi C cuiahamsd y=Tf X tasuyraddthi C' ciahamsd y= |f X | nhu sau:
- Gitt nguyén phan do thi C ¢ phia trén truc hoanh.

- Lay dbi xting qua truc hoanh phan d6 thi C & phia duéi truc hoanh.
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Khi d6, @5 thi C’ 1a hop cta hai phan trén.

Ta co: ‘f X ‘: m 1a phuong trinh hoanh d6 giao diém cua d6 thi C’ va duong thing

d:y=m.
Duya vao d6 thi C' | ta c6 phuong trinh |f X |=m c6 ding hai nghiém phan biét khi va chi
|0<m<1
1 .
m>5

1
-

1
3

—= =

Céu 48: D6 thi ham sé nao dudi ddy nam phia duéi truc hoanh.
A y=x'+5x"-1 B. y=-X-7x*-x-1
C.y=-xX"-4x"+1 D.y=-x"+2x*-2

Loi giai
Chen D

2 . . ~ e Y s \
Taco: y=—x'+2x*-2 =—(X2 —1) —1<0 v6imoi X e€R nén d6 thi nam dudi truc hoanh.

Cau 49: Cho ham s y = 2P

¢ d6 thi nhu hinh v& bén.
cx+d

Iy

A. ac>0. B. cd <0. C. bc<0. D. ad >0.
Loi giai
Chon D
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Theo nhu d6 thi, ta co duong tiém can dung la x = —g >0
C
=cd <0;

\ ‘A A \ a
Puong tiém can ngangla y=—>0 =ac>0.
c

.. A R . 4R , . A b \
Ngoai ra do thi cat truc OX tai diém c¢6 hoanh @6 x=——>0=ab<0 ma ac>0=bc<0.
a

Tu, tacd ad <0.
Céu 50: Cho ham s6 y=ax® +bx* +cx+d (a#0) c6 dd thi (C), tiép tuyén cua (C) c6 hé sd goc dat
gia tr bé nhat khi nao?
A. a<0 vahoanh d6 tiép diém bang 33 B. a <0 va hoanh d9 tiép diém bang —33
a a

C. a>0 vahoanh d9 tiép diém bang —33 D. a>0 va hoanh d6 tiép diém bang 33
a a

Loi gidi
Chon C
Tiép tuyén cua (C) c6 hé s6 goc Y =3ax’ + 20X +C = y" =6ax+2b.

Tiép tuyén cla (C) co hé sb gbc dat gia tri bé nhat khi 3a >0 va hoanh do tiép diém la nghiém

ctia phuong trinh y” =0 <> a >0 va hoanh d6 tiép diém bang —3£ .
a

Cau 51: Puong thing x+y =2m 1a tiép tuyén ciia duong cong Y =—Xx>+2Xx+4 khi m bing

A. -3 hoac 1. B. 1 hodc 3. C. -1 hoac 3. D. -3 hoac 1.
Loi giai
Chon B
Puong thing x+y=2m la tiép tuyén ctua duong cong y=-X>+2X+4 khi va chi khi hé
—X*+2X+4=2m—X
phuong trinh c6 nghiém.
-3x*+2=-1
x=1
C|=x}+2x+4=2m—x m=3
Ta co SS9 x=-1 = .
—3x*+2=-1 m=1

X +2x+4=2m—x

Céu 52: Cho ham s6 y = X° +3mx® +(m+1)x+1 c6 do thi (C). Biét rang khi m=m, thi tiép tuyén véi

dd thi (C) tai diém c6 hoanh do bang X, =—1 di qua A(1;3). Khang dinh nao sau day dung?

A. -1<m; <0 B.0<m, <1 C.l<m,<?2 D. 2<m,<-1
Loi giai
Chon B
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Taco: Y =3x* +6mx+m+1.

Véi %, =—1 thi y, =2m—1, goi B(~L2m-1) = AB =(-2;2m-4).
Tiép tuyén tai B di qua A nén hé sb goc cua tiép tuyén 1a k =—-m+2.
Mit khéc: hé sb goc cua tiép tuyén 1a k = y'(XO).

Do do ta ¢6: 3(%, )" +6MyXy +my +1=—m; +2

©3-6m, +m, +1=-m, +2 < —4m, =2 @mozé

Ciu 53: Goi (Cm) 1a @6 thi cia ham s6 y =2x° —3(M+1)X* +mx+m+1 va (d ) 1a tiép tuyén cta (Cm)
tai diém c6 hoanh d6 x=-1. Tim m dé (d) di qua diém A(0;8).
A. m=0. B. m=1. C.m=2. D. m=3.
Loi giai
Chon A
Tacé Y =6X"—6(m+1)x+m, suy ra phuong trinh tiép tuyén (d) la:

y=Y' () (x+D)+y(-1) =(12+7m)(x+1)-3m-4 < y=(12+7m)x+4m+8.

A(0;8)e(d) ©8=4m+8<= m=0.

+Dang @: Cau tric nghiém ding, sai

Cau 1: Cho ham sb y = f(x) = x3 + ax? + bx + ¢ ¢6 db thi (C).
a) D6 thi (C) ludn c6 tam déi xtmg.
b) D6 thi (C) ludn 6 diém cuc tri.
¢) 6 thi (C) luén cét truc hoanh.

d). lim f(x)=+o

Loi gidi
a) D b) S 0D d)p
Xéthamsé y=f (x)=x>+ax’ +bx+c
Taco: Y =3x*+2ax+b=0

Co: A'=a*-3b
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Chon a=b=0:Khidé A'=0=y'>0,Vx e R. Khi d6 ham s khong co cuc tri.

A A1 s 4 X+a v A . L AA L \ ~
Cau 2: Bi¢tham so y = ol (@ 1a so thuc cho trude, a =1) c6 do thi nhu hinh vé sau:
X+

Ay

—

— >
1| o x

Cac ménh d¢é sau dung hay sai?

a) Y'<0,vx=-1

b) y'>0,vx=-1

c) Y'<0,vxeR

d) y'>0,vxeR

Loi giai
a) D b) S c)S d) S

Ta co tap xac dinh ctia ham s61a D=R\ {—1} va ham s6 nghich bién trén tung khodng xéc dinh.

Vay y'<0,Vx=-1,

Cau 3: Cho ham s y = f (x) xac dinh, lién tuc trén R\{-1} va c6 bang bién thién sau:

X —oo —2 -1 0 +00
’ + 0 - - 0 +
2
y A N I N
—0 —0

Cac ménh dé sau dung hay sai?
a) P thi ham s6 khong cé diém chung véi truc hoanh
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b) Ham sb ¢o hai diém cuc tri
¢) Ham s nghich bién trén khoang (~2;0)
d) D6 thi ham s6 ¢6 tiém can dimg
Loi giai
a) D b) D 0)S d) b
Ham s6 khong x4c dinh tai x=-1€(~2;0) nén ham s6 khong nghich bién trén (-2;0).
Cau 4: Cho ham sb Y= f(X) c6 bang bién thién nhu sau:

1 +00
Yo - 0 4 0 - 0 4

) \/ — /

Céc ménh dé sau dang hay sai?

=
|
8
|
—
o

a) Ham s6 dong bién trén khoang (1 +).

b) Ham sb khong c6 gia tri 16n nhét.

¢) B6 thi ham s6 khong c6 duong tiém can.

d) Ham sd c6 hai diém cuc dai va mot diém cyc tiéu.
Loi giai

a)b b) b b d)S

Tt bang bién thién ta c6: ham s6 ¢6 2 diém cuc ti€éu va 1 diém cyc dai.

2X+1

Cau 5: Cho ham s y = Cac ménh dé sau dung hay sai?

a) Do thi ham s6 ¢6 tiém can dung 1a x = 2.
b) Ham s6 co cuc tri.

¢) D4 thi ham sé di qua diem A(L3).

d) Ham s6 nghich bién trén (—0;2) U (2;+00).

Loi giai
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a) D b) S c)S d) S

Téap xac dinh: D =R\{2}.

= +oo nén ham so da cho c6 tiém can dung la x=2.

Tacé limy = lim 2+

x—2" x—>2" X—2

Cau 6: Cho ham s y= f (x) xéac dinh, lién tuc trén R va c6 bang bién thién

X —o 1 2 +a0
V' + 0 — | +
5 B
v
2 -1

Cac ménh dé sau dung hay sai?
a). Tét ca cac gid tri cua tham s6 M d€ phuong trinh f (x)=m+1 cé nghiém 1a —2<m<5
b) D6 thi ham s6 da cho c6 hai tiém can ngang 1a cac dudng thang y=2 va y=6.
¢) Ham s6 c6 gi tri 16n nhat bang 6 va gia tri nho nhat bang —1.
d). Ham s6 da cho ¢o dang hai cuc tri.
Loi gidi
a) D b) D 0)S d) b
Tacd lim y=6=y=6 khong la gié trj 16n nhat ctia ham sb.
CAau 7: Cho ham sb y=x(1- x)(x2 +1) c6 @6 thi (C). Cac ménh dé sau dung hay sai?
a) (C) ct truc hoanh tai 2 diém phan biét.
b) (C) cit truc hoanh tai 3 diém phan biét.
¢) (C) cit truc hoanh tai 4 diém phan biét.
d) (C) cit truc hoanh tai 1 diém.
Loi gidi

a) D b) S c)S d) S
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x=0

%[ - Ca hai nghiém déu 1a nghiém boi 1¢ nén do thi (C) cét

Taco: y=x(1- x)(x2 +1) =0 <::>[
truc hoanh tai 2 diém phan biét.

Cau 8: Cho ham s y =ax®+3x+d,(a;d € R) c6 dd thi nhu hinh v&.

Céc ménh dé sau dang hay sai?

a)a>0,d>0
b) a<0,d >0
c) a<0,d<0
d)a>0,d<0
Loi giai
a)S b) S c)b d)S

Dua vao db thi, taco a<0,d <0.

Cau 9: D6 thi ham sd y = f(x) =1—+/x+1 cat duong thang x = 3tai diém M . Cac ménh dé sau diing

hay sai?
a) OM =\/170
b) OM =1
c) OM =2
d) OM =45
Loi giai
a)b b) S c)S d)S

Thay x =3vaohamsd y = f(X) =1-+/x+1, tadugc: y=f(3)=1-/3+1=-1
Suyra M (3; -1)
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OM =(3;, -1)=OM =+/10.
Cau 10: Cho (C,) 1a do thj cia ham s6 y=2x"-3x+1 va (C,) 1a d6 thi cua ham s6 y=x+x+1. Goi n

13 s6 diém chung phan biét cta (Cl) va (C2 ) Cac ménh dé sau dung hay sai?

a)n=0
b) n=1
c)n=2
d)n=3
Loi giai
a)S b) S c)S db

Xét phuong trinh hoanh do giao diém cua (Cl) va (C2 ):

x=0
2 -3 +1=xX}+x+1le X} -4x=0| x=2
X=-2

Vi phuong trinh ¢6 3 nghiém phan biét nén (Cl) va (Cz) ¢6 3 diém chung phan biét.

Vay n=3.

Cau 11: Choham s y=ax® +bx*+cx+d co6 dd thi nhu hinh vé sau

Cac ménh dé sau dung hay sai?
a) a<0,b<0,c<0,d>0
b) a>0,b<0,c>0,d <0

c) a>0,b<0,c<0,d>0
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d)a>0,b<0,c>0,d >0
Loi giai

a) S b) S 0P d)s

+Tacod limy=+40 =a>0.

X—>+00
+ D0 thi ham sb cit Oy tai diém c6 toa do (0; d) suyrad>0.
+Taco y' =3ax* +2bx+cC.

Goi X, X, la cac di€ém cuc tri cua ham so.

2b
x1+x2=—3—>0
Dua vao db thi ta c6 c a ,ma a>0,suyrab<0, c<O.
X,=—<0
XX, 3a

Vay a>0, b<0,c<0,d>0.

ax+b
CX+

Cau 12: Chohamsb y = ¢ d6 thi nhu sau.

Cac ménh d¢é sau dung hay sai?
a) ac>0; bd >0

b) ab<0; cd <0
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c) bc>0; ad <0
d) ad >0; bd <0
Loi giai

a)s b)S 0P d)s

Theo d6 thi:

n R a , | £
Tiém can ngang: Yy=—>0 =ac >0. Do d6 a,c cung dau
c

Tiém can ding X:—9>O:>9<0 —cd <0. Do dé ¢,d trai ddu
C C

Cho y=0 :>X=—9<O:>E>O —=ab>0.Dodd a,b cfmgdéu
a a

T va suyra a,d trai ddunén ad <0.

Tir va suyra b,c cing dau nén bc>0.

X+a

Cau 13: Cho ham sb y = ¢ d6 thi nhu hinh v& bén.

Céc ménh dé sau dung hay sai?
a)a>1
b) a<-3
c)a<-1
d)a=1
Loi giai

a) S b) S 0P d)s
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Tap xac dinh: D=R\{1}.

-1-a .
(x-1)°

Taco: y' =

Tir hinh vé ta thdy: y'>0,Vx#1l< -1-a>0<a<-1.

Do thi ham s cit truc tung tai diém co tung do béng 2.Dod6 —-a=2<=a=-2.

Cau 14: Cho ham s6 y = 2+L 6 48 thi nhur hinh vé bén.

X+C

Cac ménh d¢é sau dung hay sai?
a)a=2,b=c=-1
b)a=b=2,c=-1
c)a=-2,b=-1c=1
d)a=-2,b=c=1
Loi gidi
a)S b) S c)S db
Do thi ham s co:
Tiém can ding: x=-c=-1<c=1.

Tiém cén ngang: y=a=-2.

Giao diém véi tryc tung: X =0= y:9:l<:>b:l.
c

Cau 15: Cho ham sé y = ax® +bx®* + cx+d c6 dd thi nhu hinh v&
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3 .1,.'

A 4

vanw

Cac ménh d¢é sau dung hay sai?

a)a<0,b>0,c>0,d>0
b)a>0,b>0,c<0,d >0
c)a<0,b<0,c<0,d>0
d)a<0,b>0,c<0,d>0
Loi giai
a)S b) S c)S db

Do nhanh bén phai ctia d thi di xuéng nén a <O0.

Do thi cét tryc tung & phan duong nén d > 0.

Do thi ¢6 2 cuc tri tai hai gia tri X dwong nén phuong trinh Y’ =0 ¢6 2 nghiém duong

han biét = 3ax’ + 2bX+ € =0 c6 2 nghiém duong phan biét.
p g gp

2
A’ 0 b°-3ac>0
2b b>0
=:5>0 << —>0 =
3a c<0
P>0 c
—>0
3a
ax+b

Cau 16: Cho hamsb y = . c¢6 d6 thi nhu hinh v&.
X+
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—
Q
v W

Cac ménh dé sau dung hay sai?

a) a<b
b) ab<0
c)ab>0
d)b<a<0
Loi gidi
a) s b) S 0P d)S
b b
Taco lim = lim —2X=ava lim = lim —2X =a nén y=a la phuong trinh
X400 ¥ 4 X—>+00 1 X——0 X 4 X——0 1
1+= 1+ =
X X

duong tiém can ngang cua d6 thi ham sb.
Duya vao hinh v& ta thdy do thi c6 phuong trinh duong tiém cin ngang y=2 nén a=2.

a.0+b
0+1

=bh=1

Do thi di qua diém (0;1) nén thay x=0; y =1 vao ham s ta dugc: 1=

Viy ab=2>0.

ax+4-b
CX+

Cau 17: Cho hamsé y = c6 d6 thi 1a dudng cong trong hinh bén.
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Cac ménh dé sau dung hay sai?
a) a<0,0<b<4,c<0
b) a>0,b>0,c<0
¢)a>0,b>4,c<0
d)a>0,0<b<4,c<0
Loi giai
a)s b) S c)S db

_ax+4-b b a

u y——b suy ra do thi ham s ¢6 TCD: x=——, TCN: y ==, giao diém cta db thi
CX+ C

C

véi truce tung va truc hoanh lan luot o toa do (O; 4T_b) X (H X 0) .
a

a

—<0(1

" <o)
Tir d6 thi ta thiy —%>o(2)
4T_b>0(3).

Trtaco O<b<4,trtasuyra c<O, trsuyra a>0.

Cau 18: Cho ham s6 y =ax’ +bx* +cx+d c6 dd thi nhu hinh vé.
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w¥

Céc ménh dé sau dung hay sai?
a)a>0b>0,c>0,d>0
b) a>0,b>0,c<0,d >0
¢)a>0b<0,c<0,d>0
d) a>0,b<0,c<0,d <0

Loi giai

a) S b) S b d)s

Dua vao dd thi ham béc ba ta nhan xét:

Nhénh cudi d6 thi ham s6 dong bién nén a>0.

Do thi ham s6 cat Oy tai diém c6 tung d6 dwong nén d >0.

Do thi ham sb co hai diém cuc tri ndm vé 2 phia truc tung nén ac<0=c<0.

Do thi ham s6 ¢6 hoanh d6 diém udn duwong nén ab<0=b<0.

Cau 19: Cho ham s6 f(x) = f:lx +3 (a, b,c,d e R,a< 0) c¢6 bang bién thién nhu sau:
X+
r |—o0 1 +00
f'(@) + +
+00 2

Cac ménh dé sau dung hay sai?
a)b>0,¢c>0,d>0

b) b<0,c>0,d<0
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¢) b<0,c<0,d<0
d)b>0,c<0,d>0
Loi giai
a)S b) S c)S db

Tiém c4n ngang cua dd thi ham sé f(x) 1a y=2>0,suyra E>O.Mél a<0nénc<0.
C
A A d d s N
Tiém can dimg x=1>0,suyra —— >0 hay —<0.Ma c<0 nén d >0.
c c

Ao ppa A L . N S R o b b
D06 thi ham so cat truc hoanh tai di€ém c6 hoanh @6 x>1>0 nén —— >0 hay —<0.
a

Do dé b>0.
Vay b>0, c<0, d >0.

ax+b
cx+d

Cau 20: Hinh v& bén 1a d6 thi cia ham s6 y =

X

Cac ménh dé sau dung hay sai?
a)ad <0 va ab<0.
b)bd <0 va ab>0.
c)ad >0 va ab<0.
d) ad >0 va bd >0.
Loi giai

a)S b) S c)b d)S
Do thi ham s6 cit truc tung tai diém c6 tung d6 4m nén g <0=b,d trai dau.
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A . N A r LA A , d \ A
Do thi ham s6 ¢6 tiém can ding x=——<0=c¢,d cung dau.
C

A s 1os A g oea A a \ X
Do thi ham so6 c6 tiém cén ngang y =— >0= a,c cung dau.
c
Suy ra b trai ddu voi a,c,d = ad >0 va ab<O0.

Cau 21: Cho ham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh v&.

A

-
(=)
P
[4%)
B

Goi M 14 s6 nghiém cua phuong trinh f (f (x)) =1. Cac ménh dé sau ding hay sai?
a) m=6.
b) m=7.
c) m=5.
d) m=9.
Loi giai

a)S b) b c)S d)S

Tir d6 thi ham s va phuong trinh f (x) =1 c6 ba s6 thuc a,b,c thoa —1<a<l<b<2<c

sao cho f(a) = f(b) = f(c) =1. Do do,

f(x)=a
F(F())=1e| f(x)=b
f(x)=c

Duya vao dd thi ham sé y = f (x) ta c6:
Do —1<a<1 nén duong thing y=a cat dd thi ham s6 y = f (x) tai 3 diém phan biét. Do do,

f (x) =a c6 3 nghiém phan biét.
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Ta lai ¢, 1<b <2 nén duong thing y =b cat d6 thi ham s6 y = f (x) tai 3 diém phan biét
khéc. Do do, f(x)=b c6 3 nghiém phan biét khac cic nghiém trén.

Ngoai ra, 2<C nén dudng thang y=b cat d6 thi ham s6 y = f(x) tai 1 diém khac cac diém
trén. Hay f(x) =c co6 1 nghiém khac cac nghiém trén.

Tir d6, s6 nghiém cua phuong trinh f (f(x))=11a m=7.

Cau 22: Cho ham sé y = f(x) x4c dinh trén R va thoa man 2f (X)+ f(1-X)=x® véi moixeR. P

thi ham s6 y = f(x+2) c6 tdm ddi xtmg | (a;b). Cac ménh dé sau diing hay sai?

5
a [
a) 3
3
b) a=——
) 2
5
a=-——
c) >
7
da=-—
) 3
Loi gidi
a)b b) S c)S d)S

Xét: 2f (t)+ f (1-t) =t* (1)
t=xthay vao tacé: 2f(x)+ f (1-x)=x°
t=1-xthay vao taco: 2f(@L—x)+ f(x) = (1—x)’

2f(X)+ fl-x)=x°
= () + =) 3:>3f(x)=2x3—(1—x)3:>y:f(x):x3—x2+x—1
f(x)+2f(1-x)=(1-x) 3
p 3 2 1 3 2 17
Xét y=f(x+2)=(x+2) —(x+2) +x+2—§:x +5x +9x+§

y' =3x*+10x+9,
y' =6x+10

y' =0 X = —g .Taco y= f(x+2) laham bac 3 nén nhan diém udn 1 (a;b) la tim ddi xtng
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Cau 23: Cho ham sé y = -2

5 c6 do thi (C) vadiém M (Xy;Y,)€(C) (%, #0). Biét rang khoang cach tir
X+

| (-2;2) dén tiép tuyén cta (C) tai M 1a 16n nhat, Cac ménh dé sau dung hay sai?

a) 2%, +Y,=0
b) 2%, +Y, =2
C) 2%, +Y,=—2
d) 2x,+Yy, =4
Loi giai
a)S b) S Cc)S db

Phuong trinh tiép tuyén cta (C) tai M c6 dang d:y=y'(X,).(X=%;,)+ Y, -

. 2X
Tacd M(%,;Y,)e(C)=>y, = " +°2
0

_4
(x+2)2

4
(% +2)2 '

Laico y'= :>y’(x0)=

Dodod:y=

2X
(X_X°)+x0 +02

(% +2)"
=d:y(X+2) =4x—4x,+ 2%, (% +2) =d:4x—(x,+2) y+2x2 =0

[8-2(x,+2)" +2%

[-16-8x%,| 8

2i(x+2) % +2) 416 [ Lo, 16
/ / \/(0 oy

=d(I;d)=

Ap dung bét dang thirc Cosi ta c6

16
(x0+2)2+(x e 22\/(x0+2)2.(x 2 =8>0=d(l;d)<1.
0 0
. 16 X, =0
Diu “=" x3 22: 2: 0
au xay ra < (X, +2) (XO+2)2 < (% +2) 4@{){02_4

Baira X, #0 nén X, =—4=y,=4=2xX,+Yy,=-4.
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Cau 24: Cho ham s6 y = x* —%xz +6X+m (M 1 tham s6) c6 dd thi (C). Biét rang (C) cét truc

hoanh tai ba diém phén biét c6 hoanh d¢ twong ing 1a X, X,, X; vé1 X, <X, <X;. Cac ménh

dé sau dung hay sai?
a) 1<x <2<X,<3<X,
b) 1<X <X, <2<% <3
c) O<x <l<x,<2<x,<3
d) X, <0<x, <l<x<2
Loi giai
a)S b) S )b d) S

Tap xac dinh D=R.

Co y'=3x2—9x+6, y'=0 @{
Viham s6 c6 @a=1>0 nén ham sb dat cuc dai tai X=1, dat cuc tiéu X=2 va X, <1<X, <2<X,. (1)

5
, o , f(1)>0 m+=>0
Mit khac (C) cat OX tai ba diém phan biét nén = 2

f(2)<0
Qme(—g;—ZJ

bat f(x)=x° —%Xz +6X+m. Ham s6 nay lién tuc trén cac khoang (0;1) va (2;3). Taco:

m+2<0

f(0)=m<0, f(1)>0nén f(0).f(1)<0. Suy ra phuong trinh f(x)=0 c¢ it nhat mot

nghiém trén khoang (0;1). (2)
f(2)<o0, f (3):m+%>0 nén f(2).f(3)<0. Suy ra phuong trinh f (x)=0 ¢6 it nhét

mdt nghiém trén khoang (2;3). (3).

Tir (1), (2), (3) tasuyra 0<x <l<x,<2<Xx <3.

Cau 25: Cho ham s6 f (X)c6 dao ham f'(x)lién tuc trén R. Ham f’(X)c6 dd thi nhu hinh vé.
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Céc ménh dé sau dung hay sai?

2) f(-3)<f(-2)

b) Him s6 f (X)déng bién trén khoang (—o0;-1).

) f(0)<f(1).

d) Ham s6 f(X)dat cuc dai tai X=0.

a) S b)S

Loi gii
c)b d)S

X=X

Tirdd thi ham sé f'(x)taco f'(X)=0&|x=1 véi —-1<x <1<x,<2.

X=X,

Tir d6 suy ra bang bién thién ciia ham s6 f (x) la:

x — -1 '{'1

0 1 X, 2 +

+ 0 - 0 +

- 0
f(x) \
CT

/CB\CT "

a) Ham s6 f (x)nghich bién trén khoang (—o0

% ), 3<-2<x = f(-3)>f(-2) ChenS

b) Him sb f (X)nghich bién trén khoang (—oo; X, ), (—oo;—l) c (—oo;x1 ) —ham s6 f (X)

dong bién trén khoang (—0;—1).Chen S

¢) Ham s f (x)ddng bién trén khoang (X, ;1), x, <0<1= f(0)< f(1). Chon P
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d) Qua x=0dao ham f '(X) khong doi dau nén x =0 khong 1a diém cuc tri.Chon S

+Dang €): Cau tric nghiém tra 1&i ngin

Céu 1: Cho ham s6 y = f (x)c6 bang bién thién nhu sau:

X | —en -2 0 2 +a0

1 + 0 — 0 —+ 0 —

X ’—/5 X* /ﬁ \‘
—on —2 —an

S6 nghiém thyc cia phuong trinh 2 (x)-7=0 1a
Tra loi: 4.
Loi gidi
86 nghiém thuc clia phuong trinh 2 (x)—7 =0 chinh 1a s6 giao diém cua do thi ham s y = f (x) va

duong thang y = % .

Puong thing y = % cit do thi ham s6 y = f (x) tai 4 diém phan biét.
Cau 2: D6 thi ham sé Y = (X=1)(X* —4x+4) c6 bao nhiéu diém chung véi truc Ox ?
Tra loi: 2.
Loi giai

Phuong trinh hoanh d6 giao diém ciia db thi ham s y = (x—1)(x* —4x+4) va Ox :
(x-D)(x* —4x+4)=0

x=1
&

X=2
Vi phuong trinh hoanh dé giao diém cua dd thi ham sb y = (x—-1)(x* —4x+4) va Ox c6 2 nghiém nén

s6 diém chung cta do thi véi truc Ox 1a 2.

3
. X . . . .
Cau 3: Choham so y = 3 +Xx* —2X+1 c6 @6 thi. Phuong trinh tiép tuyén cua tai diém M [1; %} la
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2
Traloi:y=x——=
y 3
Loi gidi
Tacéd Y =x*4+2X—2 suyra y' 1 =1. Phuong trinh tiép tuyén tai M [1; %] la

1 2
=1x-14+=-=x—=.
y 3 3

Ciu 4: Cho ham béc ba y = f (x) c6 dd thi trong hinh bén. S6 nghiém ctia phuong trinh f (x)=2 la

Ny

Tra loi:3.

Loi giai

Ta c6: s6 nghiém cua phuong trinh f (x)=2 bang sb giao diém giita d6 thi ham sé y = f (x) va
duong thang y=2.

Dua vao hinh v&, hai db thi cit nhau tai 3 diém phan biét.

57



Vay phuong trinh f (x)=2 ¢6 3 nghiém.
Cau 5: S0 giao diém cua hai d6 thi ham s6 y = f (x) va y=g(x) bdng sb nghiém cta phuong trinh.
Tra 10i: f (x)—g(x)=0.

Loi gidi
S6 giao diém ctia hai d6 thi ham sé y= f(x) va y=g(x) bang so nghiém cua phuong trinh hoanh d¢
giao diem f (x)=g(x) < f(x)—g(x)=0.
Céu 6: S6 giao diém ciia d6 thi ham s6 y =X" —5x* +4 véi truc hoanh la.

Tra loi: 4.

X’ =1 X==+1
Xét phuong trinh x“—5x2+4=0<:>[2 4@[ N

Vay s6 giao diém 1a 4.
Cau 7: Do thi ham s§ y = x* —3x* =2 cit truc hoanh tai bao nhiéu didm?
Tra loi: 2.

Loi giai

Xét phuong trinh tuong giao:
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2 3+\/17

= >0
x'=3x?-2=0 %/7 oS X=+ 3+£/17.
x2=3_217 <0

Tir d6 suy ra do thi ham s6 y = x* —3x? =2 ¢t truc hoanh tai hai diém phén biét.

Ciau 8: S6 giao diém cua d0 thi ham s6 y = Sx+1 va duong thang y =3 1a

Tra loi:0.

Loi giai

Xét phuong trinh hoanh d6 giao diém: <1=-9 (VI) .

X#3

3x+1 {3x+1=3x—9
=3

Vay d6 thi ham s y = $x+1 va duong thang y =3 khong c6 diém chung.

X—3

Ciu 9: PO thi ham s6 y = x® —3x—3 cit truc tung tai diém c6 tung 4o
Traloi: y =-3.
Loi giai
Cho x=0=>y=-3.
Suy ra dd thi ham s da cho cit truc tung tai diém c6 tung do y=-3.
Céu 10: Cho @6 thi y = f(x). Tim m dé phuong trinh f (x)+1=m co6 ding 3 nghiém?

Yy

Traloi: —3<m<1.
Loi giai
Taco: f(X)+1l=m< f(X)=m-1.
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S6 nghiém cua phuong trinh f (x)+1=m bang s6 giao diém cta d6 thi y=f(x) va duong thing

y=m-1.

Dua vao d6 thi, ta ¢6 ycbt <> -4 <m—1<0 <> -3<m<1. Chon dap an

Céu 11: Cho ham s6 y = f (X) lién tuc trén R c6 bang bién thién sau

g —5/ 2 \1

C6 bao nhiéu gid tri nguyén ctia m dé phuong trinh f (x)=m c6 nghiém duy nhét?

Tra loi: 7 .
Loi giai
Phuong trinh ¢ nghiém duy nhit < d6 thi ham sé y = f (x) va duong thing y =m c6 ding mot giao

L m=2
diem
-5<m<1

meZ=me{2;-4,-3;-2,-1,0;1}

Céu 12: Cho ham s6 y = f (x) nhu hinh v& bén. Tim M dé phuong trinh f(x) =m ¢6 3 nghiém phan biét.
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Traloi:—2<m<2.
Loi giai
Phuong trinh f (x) =m 14 phuong trinh hoanh d6 giao diém cta hai d thi.
+ y = f(x) nhu hinh v€ trén.
+ y=m la duong thang song song hay tring véi truc Ox .
Dé phuong trinh f (x) =m ¢ 3 nghiém phan biét thi hai do thi y = f(x), y =m phai cat nhau tai 3 diém
phén biét < 2<m<2.
Cau 13: Tiép tuyén ctia d thi ham s6 Y = X* —2x* +3x -1 tai diém c6 hoanh do x =—1 ¢ hé s6 goc k
bang
Tra loi:10.
Loi giai
TXD: D=R.
Taco Y =3x" —4x+3.
Heé sb goc cua tiép tuyén 1a k = y'(-1) =3.(-1)" - 4.(-1) +3 =10.

2

Cau 14: Choham s y = 3 c6 ddthi C . Co bao nhiéu tiép tuyén cia dd thi C di qua diém
A 417
Traloi: 2.

Loi giai

+) Tép xéc dinh ctia ham s6 D=R\ 3 .
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2x—1 x—3 — x*—x—2 X2 —6X+5

x—3° x—3°

/

y:

+) Phuong trinh tiép tuyén cia C tai diém M X0: Yo -

X,” — 6%, +5 X2 — Xy — 2
Xo —3 Xy —3
+) Tiép tuyén cia do thi C di qua diém A 4;1 nén ta co:

2 2 o
Xo 6X°2L5.4—X0 +xO Xo 2:1
Xy —3 Xy —3

X, —6X,+5 4—X, + X, —3 X,5 —X;—2

& =1

Xy —3
& Ax,2 — X° — 28%, +6%,2 + 20 —5X, + X,> — X,2 — 2%, — 3%, > +3%, +6= X, —3

X, =1
& 5%, —22x,+17=0 < 17 -
+) Véi X, =1, tacé Y, =1. Phuong trinh tiép tuyén cia C tai M, 1;1 la:

y=y'1 x-1+4+1sy=1.

. . 17 77
+) V61 X, = %, taco Yy, = g Phuong trinh tiép tuyén cia C tai M, [E'E] la:

y= y’[%][x—%]Jr% & y:—24[x—%]+g &y =—-24x+97.
Vay c6 2 tiép tuyén cia dd thi C di qua diém A 4:1 .
Céu 15: Tiép tuyén cta dd thi ham s6 y =X’ tai diém c6 hoanh d6 0 1a dudng thing
Traloi: y=0.
Loi gii
Tac6y(0)=0:
y'=3x*=1y'(0)=0
Phuong trinh tiép tuyén la: y=0(x—0)+0< y=0.
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2x* —2x+3

. tai hai diém phén biét
X —

Céu 16: Duong thang d :y =3x+1 cit dd thi (C) cia ham s6 y =
A, B.Tinh d0 dai AB.

Tra 1i: AB = 4/10

Loi giai
Xét phuong trinh hoanh d6 giao diém:
2x* —2x+3 x#1 {x;tl {x=2:>y=7
— =S

x-1

=3Xx+1< ) ) <9,
2X°—2X+3=3x"+x-3x-1 X —-4=0

X=-2=>y=-5

Goi A(2;7),B(~2,-5)= AB =+/4% +12? = 4,/10.

Cau 17: Cho hamsd y = §X+1 ¢4 d6 thi nhu hinh v&. Tinh T =a+b.
X

10 5 oY 2 5 10 ) g
-5 4
Traloi: T =2
Loi gidi
,  —2a-b
(bx—2)2 '

Duya vao dd thi ham s6 = ham s6 nghich bién trén tip xac dinh = —2a—-b<0 (*).

Db thi c6 hai duong tiém can: X=2 va y =1.

63



a

le a=1

Khi do 5 Q{b—l Thoa man (*). Vay T =2.
b

S6 nghiém thyc ciia phuong trinh 3f (X)—4=0 trén doan [-2;2] 1a
Traloi: 3.
Loi gidi
Taco 3f(x)-4=0< f(x)= g Dua vao d0 thi, ta thiy dudng thang y :g cat y=f(X) tai 3 diém
phan biét nén phuong trinh da cho c6 3 nghiém phén biét.

Cau 19: Tim diéu kién cia m dé duong thang y = mx+1 cit d6 thi ham s6 y = X;i tai hai diém phan
X+

biét.

Tra 10i: (—o0;0) U (16;+00)

Loi giai

Hoanh d¢ giao diém 1a nghiém cuia phuong trinh: X—_i’ =mx+1
X+

X#-1

~3=(mx+1)(x+1 : 0 (*
<:>{x 1(mx+ )(x+ )@{mx +mx+4=0 (*)
X % —

Dé duong thang y =mx+1 cit dd thi ham s6 y = X—_i tai hai diém phan biét thi phuong trinh (*) c6
X+

A>0 {m2—16m>0
=

hai nghiém phan biét khac —1 ha
shemp ' y{m(_1)2+m(_1)+4¢o 420

Sme (—oo; O) u(16; +oo) .
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Ciu 20: Cho ham s y = c6 do thi (C) va duong thing d : y = 2x—3. Pudng thang d cét (C)

X+1

tai hai diém phan bi¢t A va B. Toa do trung diém cta doan AB la:

Tra loi: m [E_Ej
4 2

Loi giai

Phuong trinh hoanh d¢ giao diém la: =2x-3 (1). Diéu kién x#1.

X+1
X=2
Taco (1) < 2x—1=(x+1)(2x-3) = 2x’ -3x-2=0< 1.
X=——
2
Goi M 1a trung diém cta doan AB.
1
(4
. 2) 3 3 3
10 Ku 2 50 M 4 2

Vay toa d¢ trung diém cia doan AB 1a: M (% : _gj .

Cau 21: S6 giao diém db thi ham s6 y = x* —x* -2 va duong thing y=-2 la:
Tra loi: 3.
Loi giai
Hoanh d6 giao diém cua dd thi hamsd y=x*—x*-2 va y=-2
Ta ¢6 phuong trinh hoanh d6 giao diém:

x=0
Xx=11

X-x*-2=2ox'-x*=0

Vay d thi ham sé y=X*—x*—2 va y=—-2 cit nhau tai 3 diém.

Céu 22: Cho ham s6 y=f (X) xéc dinh trén R\ {—1} , lién tuc trén mdi khoang xac dinh va c6 bang
bién thién nhu hinh v&. Tim tap hop tit ca cac gia tri cua tham sd thuc m sao cho phuong trinh

f (x)=2m—4 co dung 3 nghiém thyc phan biét.
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X —00 -1 3 +00
y’ + - 0 =
2 | +oo +00
) / \ /
—00 -4
Tra 1i: (0;3).
Loi giai

86 nghiém ctia phuong trinh f (x)=2m-4 chinh la s6 giao diém cta d6 thi ham sb y = f (x) va duong
thing y =2m-4. Do d6 cho phuong trinh f (x)=2m-4 c6 ding 3 nghiém thyc phan biét khi va chi
khi duong thang y = 2m—4 cit d6 thi ham s6 tai 3 diém phan biét.

Quan sat bang bién thién ta thdy d6 thi ham s6 y = f (x) va dudng thang y = 2m—4 cit nhau tai 3 diém
phan biét khi va chi khi -4<2m-4<2<0<m<3.

Ciu 23: Tap hop tat ca cac gia tri thuc ctia tham sé6 m dé duong thang y =-2x+m cat d6 thi ham sb

X+1 . C e R ~ cnp 1
tai hai diém phan biét 1a.

y:

Tra loi: (—00;5—2J6)u(5+2J€; +oo)
Loi giai

Xét phuong trinh: —2X+m:X—+; < 2% —(3+m)x+2m+1=0 voi x#2.
X_

Yéu ciu bai toan < phuong trinh ¢ hai nghiém phan biét khac 2

{A:m2—10m+1>0 @me(_m;5—2£)U(5+2\@§+°0)-

o
2.2 —(3+m).2+2m+1#0

Céu 24: Cho ham s6 y = f(x) xac dinh va lién tuc trén doan [—2; 2] va c6 d6 thi 1a duong cong trong
hinh v& bén dudi. X4c dinh gi4 tri ctia tham s6 m dé phuong trinh |f (X)|=m c6 s nghiém thyc nhiéu

nhit.
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5

Tra loi:6.

Chon B

Dua vao d6 thi ta c6 do thi ciia ham s6 y =|f (x)| la:

y
________ 4
A

B A @
e
o

Tir d6 thi ta thiy ring, v6i m théa 0<m <2 thi phuong trinh | f (X)|=m ¢6 s6 nghi¢m nhiéu nhét 1a 6.

Ciu 25: Sau déy la bang bién thién ctia ham s y = f (x):

X —an -2 0 +o0

3 + 0 — 0 _

y 3 +o0
—o0 -1

S6 nghiém cua phuong trinh 2| f (X)| -3=01a

Traloi: 4.

67



Ta co: Z‘f (X)‘—3=O<:>‘f (X)‘z%@

Duva vao BBT suy ra:

Véi f(x)= g = Phuong trinh ¢6 3 nghiém phan biét.

Véi f(x)= —g = Phuong trinh c6 1 nghiém phén biét.
Nén 2|f (x)|-3=0 c6 4 nghiém phan biét.
Céu 26: Cho ham s y = x> +3x* —m. Tim cac gia tri cia m dé d6 thi ham s6 f (x) cat truc hoanh tai
3 diém phan biét?
Tra loi: m e (0;4)
Loi giai
Tacod Y'=3x°+6X; y'=0<> x=0 hodic x=-2.

Ham s c6 3 nghiém phan biét khi Y, - Yor <0< y(0):y(-2) <0< —-m-(4-m) <0< 0<m<4.

Cau 27: Biét d0 thi ham s6 y = Z)L(_H va duong thing y = —x+2 cat nhau tai hai diém phan biét 4 va B,
- X
tim tung do trung diém / ctia doan thang AB.
Traloi: y, =0.
Loi giai

Phuong trinh hoanh d6 giao diém: Z)L(;l =—X+2< x*—4x+1=0.
—X

Goi A(X;Y:),B(X%,;Y,) la giao diém ciia d6 thi ham s6 y::—+1 va duong thang y = —x+2.
—X

+Xx,=4 =4

Taco: 42 <:>{X1+X2 :
y1+y2=—(x1+xz)+4 Yi+Y,=0

I'1a trung diém ciia doan thang 4B nén Y, :%:0.

Cau 28: Trong 20 phut theo doi, luu lugng nude cua mot con song dugce tinh theo cong thure
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Q(t) = —§t3 + 5t% + 100, trong d6 Q duoc tinh theo m?3/ pht, t tinh theo phat, 0 < t < 20 (Ngudn:

A. Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016). Khi luu lugng nudc ciaa con séng 1én
dén 550 m?3/ phut thi canh bao 1 duoc dua ra.

Trong thoi gian theo doi, lvu lugng nudc cua con séng Ion nhat 12 bao nhiéu? Canh bao i dwoc dua ra
vao thoi diém nao?

Tra 1oi: tai thoi diém t € [15; 5 + 5v/7] phut thi canh bao lii dugc dua ra.
Loi gidi

Xétham s6 Q(t) = —=t* + 5t + 100 véi t € [0;20].

Taco Q(t) = —=t2 + 10t;

Q) =0e —2t2+10t = 0 & t == hoict = 0.

Bang bién thién caa ham sé trén doan [0; 20] nhu sau:

5
t 0 2 20
3
15200
. THE
Qit)
100 200

15200
27

Tir bang bién thién suy ra max Q(t) = tai t = 53—0 tac 1a luu lugng nudc cua con song 16n nhét 1a

15200

~>2 m?/ phit tai thoi diém ¢ = > phit.

Canh bao lii duoc dua ra khi luu lwong nudc ciia con song 1én dén 550 m3/ phut, tic 1a Q(t) =

550@—1t3+5t2+1002550<:>—1t3+5t2+45020@[tSS_S‘ﬁ |
’ 5 15 <t<5+5V7
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Laicot € [0;20]nén 15 <t <5+ 5V7.
Vay tai thoi diém ¢ € [15; 5 + 5v7] phut thi canh béo 1i duoc dua ra.

Céu 29: Khi mot vat la mic ket trong khi quan khién ta phai ho, co hoanh déy 1én trén giy ra ting ap
luc trong phdi, theo d6 cudng hong co thit 1am hep khi quan khién khong khi di qua manh hon. Béi véi
mot luong khong khi bi day ra trong mot khoang thoi gian ¢b dinh, khi quan cang nho thi ludng khong
khi cang déy ra nhanh hon. Van toc luéng khi thoat ra cang cao, lyc tac dong 1€n vat la cang lon. Qua
nghién ciru mot s6 truong hop, ngudi ta nhan thiy van tdc v cia ludng khi lién hé véi ban kinh x cua

khi quan theo cong thurc:
v(x) = k(xy — x)x? véi %xo < x < x,. Trong d6 k la hang sé (k > 0) va x, 1a ban kinh khi quan ¢

trang thai binh thudng. Tim x theo x, dé van téc cua ludng khi mot con ho trong truong hop nay 1a 16n

nhét.
Traloi: x = gxo.
Loi giai
Xét ham sb £ (x) = (x — 2)x? Véi xo ¢d dinh va 2 xo < x < x,.
Do k 1a hang s6 nén van téc cua ludng khi mot con ho 16n nhét khi £ (x) dat gia tri 1on nhat.
Taco f(x) = —x3 + xox?;
f'(x) = =3x2 + 2xx
f'(x) =0 x =0hodcx = gxo.

Bang bién thién:

X %XO %xﬁ X,
f'(x) + 0 -
f2x,)
(3"0,
f(x) 1\ — T
"Tj o) fx,)

Dua vao bang bién thién, ta c6 max(s, 1 f () = f (3x0).
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Vay van téc caa ludong khi mét con ho 16n nhét khi x = %xo.

Céu 30: Anh Nam c6 mot manh dat rong va mudn danh ra mot khu dat hinh chir nhat ¢6 dién tich 200 m?
dé trong vai loai cdy méi. Anh dy kién rao quanh ba canh ctia khu dat hinh chit nhat nay bang ludi thép,
canh con lai (chiéu dai) sé tan dung birc tudng c6 sin (Hinh 1.36). Do diéu kién dia 1i, chiéu rong khu
dat khong vuot qua 15 m, hoi chiéu rong ciia khu dit nay bang bao nhiéu dé téng chiéu dai lu6i thép can

dung 14 ngén nhét (nghia 1a chi phi rao ludi thép thip nhat)?

Hinh 1.36

Tra loi: 20m
Loi gidi
Goi x( m) la chiéu rong cua khu dat hinh chi nhat can rao.
Theo dé bai, taco 0 < x < 15.
Dién tich khu dét nay 1a 200( m?) nén chiéu dai cia khu dat 12 == ( m).

Téng chiéu dai ludi thép rao quanh khu dat Ia L(x) = 2x +==(m).

Xét ham sb: L(x) = 2x + ==, Véi x € (0;15].

200 _ 2x%-200,

x2 x2

Taco:L'(x) =2— :
L'(x) =0 & x =10(do x > 0).

3 13 : 200
Ta co: lim, o+ L(x) = lim,_,o+ (Zx + T) = +oo:

L(10) = 40
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130

Bang bién thién:

X 0 10 15
L'(x) - 0 +
0o 130

L(x) \ _ 3

Duya vao bang bién thién, chiéu dai ludi thép ngin nhat 12 40 m khi chiéu rong khu dit nay 1a x =

40

10( m) (va chiéu dai la =2 = 20( m).

Cau 31: Gia sur s0 lugng cua mot quan the nam men tai moi trudong nudi cay trong phong thi nghi¢m

dugc mo hinh hoa bang ham sb P(t) = ﬁ, trong d6 thoi gian t dugc tinh bang gio. Tai thoi diém
ban dau t = 0, quan thé c6 20 té bao va ting v6i toe dd 12 té bao/gio. Tim cac gia tri cuia a va b. Theo

mo hinh nay, diéu gi xay ra vdi quan thé nam men vé lau dai?

Tra loi: 100 té bao.

Léi gidi

0,75aa~%75t >0
(b+e-0756)2" t =0.

Tacd: P'(t) =
Theo dé bai, ta c6: P(0) = 20 va P’(0) = 12. Do do, ta c¢6 hé phuong trinh:
a

=20 =
— a ; 20(b + 1)
O,75a And 1 12.

CERCECRE

Giai hé phuong trinh nay, ta dugc a = 25vab = i.

18,75e~0.75¢t T X O A Lw
—(1 )2 > 0,Vt = 0, tic la so Ivgng quan thé nam men ludn tang.
_+e—0,75t

4

Khi do, P'(t) =

Tuy nhién, do limy_,, o P(£) = lim_ e 1 2> _ — 100 nén sé lugng quan thé ném men ting nhung
4

+e—0,75t

khong vuot quéa 100 té bao.

72



CAu 32: M6t nha san xuit can 1am nhirng hop dung hinh tru c6 thé tich 1 lit. Tim cac kich thuéc cua hop
dung dé chi phi vat liéu dung dé san xuit 13 nho nhét (két qua duoc tinh theo centimét va 1am tron dén

chit s6 thap phan thir hai).
Tré loi: 10,84( cm)
Loi giai
Doi 1 lit = 1000 cm?.
Goi r( cm) 13 ban kinh day cua hinh tru, h( cm) la chiéu cao cua hinh tru.

Dién tich toan phan caa hinh tru la: S = 27r? + 2nrh.

Do thé tich ctia hinh tru 12 1000 cm?® nén ta c6: 1000 = V = nir2h, hay h = 1;:20.
Do d6, dién tich toan phan caa hinh tru la: § = 2mr? + Zorﬂ,r > 0.
Ta can tim r sao cho S dat gia tri nho nhat. Ta co:
. 2000 4mr3 —2000 , 3 3/500
S'=4nr ——— = > ;S'=0eenr°=500r= |—.
T r VA
Bang bién thién:
500
r 0 al == o
T
S(n - 0 +
S|z 500 /
s

1000 1000 100

r2 3 [250000 32501
1/—2
T

Vay cn san xuét cac hop dung hinh tru c6 ban kinh day r = /% ~ 5,42( cm) va chiéu cao h =

Khi do: h =

100
32507

~ 10,84( cm).
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Cau 33: C6 bao nhiéu gia tri cia M d& do thi ctia ham sd y = _L cit duong thang y = x—m tai hai diém
phan biét A, B sao cho goc giita hai duong thang OA va OB bang 60° (O la gbc toa do)?
Tra loi: 2.

Loi giai

Phuong trinh hoanh d6 giao diém cia hai d6 thi:

ﬁ:x—mcxz—mx+m:0(*)(x=1kh6ng 1a nghiém ctia phuong trinh)
C ek e L Cy e ) ) ) m >4
Hai d6 thi cat nhau tai hai diém phan biét A,B khi: A=m"-4m >0« m<0
Goi X, X, lan luot 1a nghiém cua (*) théa X, +X, =M, XX, =m,
khi do A(x;;x —m),B(X,;x, —m).
Theo d¢ bai ta c6: cos(OA,OB) = |x1x2+(xl—m)(X2—m)| = |§X1X2|2 = 2|2m| :
\/x12+(x1—m)2.\/x22+(x2—m)2 XT+X  mt—2m
2 1 m>0
2m 1 |m-2 2 m=6
i dd 60°) = —— ==
Khi d6 cos(60°) T =2 . R
——=-=,m<0
m-—2 2

Vay ¢ 2 gid tri m dé hai d6 thi cit tai hai diém phan biét A, B sao cho goc giira hai duong thing OA

va OB bang 60°.

Cau 34: Mot dudng thing cit dd thi ham s Y = 3x* —4x* tai bdn diém phan biét c¢6 hoanh do

0:% a;b.Tinh S=ab—-a-b.
Tra loi: S =g.
3
Loi giai

Dudng thang d cdt do thi (C) cuahamsd y = f(x)= 3x* —4x® 14n luot tai cac diém A, B ¢6 hoanh

do 0; 1 nén:
=f 0 =O
{zA = f 21)): = A0:0).BEL-D).
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Suy ra phuong trinh duong thang d 1a: y=—x.
Phuong trinh hoanh d¢ giao diém cta d va (C): 3x* —4x* =—x

&3 —4x2 +x=0
< X(Bx*-4x+1)=0
< X(X-1)(3x* +3x-1) =0

=0
x=0 x=1
< | x-1=0 = )(:__3_‘/Z
6
3x* +3x-1=0
X_—3+«/ﬁ
L 6
Tir d6 suy ra a=_3_6\/ﬁ;b =_3+6\/ﬁ:>5 =ab_a_b=§_

Nhén xét: Do biéu thirc S ddi xtmg nén ta c6 thé ap dung Dinh 1i Viet dé tinh nhanh hon
2 : 1
Cu thé: Vi a, b 1a nghiém cta phuong trinh 3x* +3x—1=0nén ab=-=;a+b=-1.

Tirdo suyra S =ab—a—b=ab—(a+b)=—%—(—1):§

75



