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BAI 04. KHAO SAT SU BIEN THIEN VA VE PO THI HAM SO - BE SO 04

(P& thi gobm: 12 cAu trac nghiém, 04 ciu ding-sai, 06 cAu tra 1oi ngan)

Bién soan theo chwong trinh GDPT 2018 cia BGD Thoi gian lam bai: 90 phit

Pé kiém tra theo bai chuyén dé irng dung dao ham dé khdo sat va vé do thi ham so

PHAN I. Céu tric nghiém nhiéu phwong 4n lwa chon. Mdi ciu héi thi sinh chi chon mdt phwong an.

Cau 1: Bang bién thién dudi day la ctia ham s6 nao trong cac ham so sau?

— 00 0 2 +o00
y' 0 - 0

+
—+oo

PN

A y=-x+3x"-3. B.y=x+3x"-1. C.y=x-3x+2. D. y=x -3x"+2.

Loi giai
x=0=>y=2
Tacé:a:1>0;y':3x2—6x:0<:>{ 7
x=2=>y=-2

Cau2: Cho ham sd yzax+119 ¢6 @6 thi nhu hinh v& bén duéi. Gid tri cia tong S = a +b + ¢ bing:
cx —
o
0 i x
A. §=0- B. §=-2- C.S=2. D. S=4.

Loi giai
A n a A ~ ,
Tiém can ngang: y =—=—1; tiém cdn ding: x=—=1
c c

a N ’
Tu day suy ra: { . ma do thi lai cat tryc hoanh tai x =2 nén 2a+b=0 hay b=-2a =2.
c

Vay S=a+b+c=-1+2+1=2.
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Cau 3:

Cau 4:
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Puong cong tronh hinh bén 1a d6 thi cua mdt ham s6 ttong bon ham sé duoc li¢t ké ¢ bon phuong an
A,B,C,D dudi day. Hoi ham s6 d6 1a ham sé nao?

Ui

\ /.
/O\/:n

A y=x-3x-1. B.y=x-3x+1. C.y=-x"+3x+1. D.y=x

—-3x+1.
Loi gidi

Tur dang di¢u dd thi suy ra hé sb a>0

Giao diém cua d6 thi véi truc Oy c6 tung d duong

Tir d6 thi ta thdy, hoanh d6 hai diém cuc tri trai ddu

_ax—6

Cho ham s6 f (x)= . (a, b, ¢ € R) c6 bang bién thién nhu sau:
X —C
T |—oo -2 “+oo
f'(x) _ _
1 +00
(=)
' o 1

Trong cac $b a,b,c ¢6 bao nhiéu $6 am?
A. 3 B. 1 C.2 D. 0
Loi giai
Tir bang bién thién ctia ham sd, ta thiy d6 thi c6 hai dudng tiém can, trong d6 tiém can dimg 1a dudng
thang x = —2 va tiém cn ngang 1a duong thang y =1.

c
5= 2 (be<0  [b>0,c<0a>0 (1)

Suy ra = =
a_, ab>0 b<0,c>0,a<0(2)
b

. 1s 1 . e n x- , , . , —ac + 6b
Lai ¢6 ham s0 nghich bién trén moi khoang xac dinh f (x)=ﬁ<02>ac>6b.
bx—c

Ta thay (1) khong thé xay ra do néu b >0 thi ac >6b>0

Ta thdy (2) c6 thé xdy ra do néu ¢ >0,a <0 thi 6b<ac<0.

Vay trong cac s0 a,b,c c6 hai s6 am.
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Cau 5:

Cau 6:

Cau 7:
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Do thi ¢ hinh bén 1a ciia mot trong bon ham so6 sau. Hé1 d6 1a ham s6 nao trong cdc ham s6 sau?

x—x-1
x—=2

>

<

Il

o]

2
Ham sé do 1a y=2X —*—1
x—2
Chohamsd y =ax’ +bx* + cx+d(a,b,c,d €') c6 dd thi la dudng cong trong hinh bén. C6 bao nhiéu

s0 duong trong cac s6 a,b,c,d ?

Ay
\/ ol =
A. 4. B. 2. C.1. D. 3.
Loi gidi
Tacod ' =3ax’ +2bx+c.
Duya véao db thi ta thay: a <0
2_
A S0 b"—=9ac>0
s R 2b h<0
Hamsocoé2cuctriamnén < S<0 < ——<0 ==
3a c<0
P>0 c
—>0
3a

D0 thi cét truc Oy tai diém (0;d) nén d >0.
Vay c6 dang mot sé duong trong cac sé a,b,c.d .

Trong cac ham so0 sau, ham so nao cd bang bién thién nhu hinh vé dudi day:
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Cau 10:
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T |—o0 2 +o0
v + +
+oo -1
Yy
-1 o0
A.y=x+1. B.y=x+3 g.y=x_1 D.y=x_3
x—=2 X — x-=2 x—=2

Loi giai
Dua vao bang bién thién ta thiy ham sb dong bién trén (—o0;2) va (2;+%).
Mot bé chira ban dau c¢6 100 lit nuée. Sau d6, ¢t mdi phut nguoi ta bom thém 20 lit nudc, déng thoi
cho vao bé 10 gam chit khtr tring (hoa tan). Ham s f (t) thé hién ndng do chat khtr tring (gam/lit)
trong bé sau ¢ phut la:

20t +100
A f(r)=20

10¢
o B. f(£)=20r+100. C. f()=

=————. D. f(¢)=20,02¢+100
20¢+100 f( )

Loi gidi
Ham s6 f'(¢) thé hién nong do chat khi tring (gam/lit) trong bé sau ¢ phit la

f(t) 20¢ t

4014200 2¢+10
Hb nudi tom giéng ctia mot anh ndng dan chira 30 khoéi nude, cr mdi gio may bom nudc s& bom thém

vao hd 4 khdi nudc, dong thoi anh ta ciing thém vao 3 kg bot xtr Iy nude. Nong do (kg/khdi) cua bot
xtr Iy nuéc trong hd khong bao gio vuot qua
A. 12 (kg/khbi). B. 1,33 (kg/khbi). C. 0,75 (kg/khbi).

Loi giai

D. 0,75 (kg/khbi).
S6 khéi nudc tai thoi diém ¢ 1a 4+ 30
S6 kg bot co dugc tai thoi diém ¢ 13 3¢

Nong d6 bot xir ly nude c6 trong ho tai thoi diém ¢ 1a f(¢) = v6i t>0.

4t + 30

90

Khao sat ham Sé f(t) = m

c6 dao ham f'(¢)= nén ham s6 f(¢) dong bién trén

4t + 30
(O;+ oo).

3t 3
Khi d6 lim f(¢)= lim =—
ta+ocf( ) >+ 4t +30 4

=0,75

2
, —mx +2 L , NPT . g
Cho ham sé y=""""""" o4 43 thi (C, ). C6 tat ca bao nhiéu db thi (C,) di qua diém (0:1).

xX+m

Al B.2. C.o0.

Loi giai

D. 3.

4 | Ths. Lé Viét — THPT Thing Long, Ha Ni — Phone (zalo): 0835.221183 - On thi cam két diém s6



p Tw vin huéng nghiép chuyén siu cho hoc sinh bing phén tich, luin doin nhan twéng hoc
Website: trungtamunix.edu.vn— CSKH (phone - zalo):08.1234.2211

Tacé x=0 suyra y=2—m=2¢1.Véykh6ng c6 (C, ) nao qua (0;1)
m

ax

Cau11l: Chohamsby =

b ;12 < A I
+1 (a, b, c € R) cb bang bién thién nhu sau:

cx+
T |—oo —1 +oo
Y’ + +
+oo 2
Yy
2 — o0

Tap cac gia tri b 13 tp nghiém cua bat phuwong trinh ndo dudi day?
A. b’ -8<0. B. -b’ +4>0. C. b -3b+2<0. D. b’ -8<0.

Loi giai

RER £ ax+b .| A Ay v 2 2 | A A
Do thi ham s6 y = n c6 duong tiém can ding 1a duong thang x = —— va dudng ti€ém cén ngang
cx + c

1a duong thang y = 4
c

A s 1
Nhin vao bang bién thién, ta thdy ——=-1=>c=1 va 4 _254a=2 (viec=1).

c c
Ta c6 y'=a_—bcz.
(cx+1)
Vi ham s6 da cho dong bién trén céc khodng (—o0;—1) va (—1;+%) nén
V=0T e abe>0o2-b5>00b<2e b <8 b ~8<0.
(bx+c)

Vay tap cac gia tri b 1a tap nghiém ciia bat phuong trinh »* — 8 < 0.

Céu 12: Tt ca gia tri ciia tham s6 m dé dd thi ham s y=x" + (m2 - 2)x+ 2m* +4 cét cac truc toa do Ox,
Oy lan lugt tai 4, B sao cho dién tich tam gidc O4B bang 8 1a

A. m=12. B. m==1. C.m=ix/§. Q.m:i\/a.
Loi giai

Giao diém ctia d6 thi ham s6 da cho véi tryc tung la B(0:2m” +4)

Phuong trinh hoanh d6 giao diém ciia d6 thi da cho vdi truc hoanh la:

x=-2

e +(m2—2)x+2m2+4=0<:>(x+2)(x2_2X+m2+2)=0<:> (x—l)2+m2+1=0 (vn)

Giao diém clia d6 thi da cho voi truc hoanh 1a 4(-2;0).

Dién tich tam gidc ABC la: S = %OA.OB = %.2.(21712 +4)=8=m=42.
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PHAN II. Cau tric nghiém ding sai. Trong mdi y a), b), c), d) & mdi cu, thi sinh chon diing hoic sai.

Cau l:

Cau 2:

Cho ham s6 y = f(x)=x’ —6x” —15x +20. Xét tinh dung sai cta céc khang dinh sau:
a) D6 thi hamsb y = f (x) cét truc tung tai diém co tung do béng 20
b) Ham s6 dong bién trén khodng (—o0;—1) M (5;+ )
¢) Diém uén ciia d6 thi ham s6 c6 toa o 7(2;-26)
d) Gi4 tri nho nhit ctia ham sé f (x) trén khoang (—4;+ oo) bang —80
Loi giai
a) Bung: Thay x=0 suyra f(0)=20
b) Sai: Ham s phai dong bién trén mot mién lién tuc

, -b —(-6) 6
¢) bung: x]=§=(3—1)=§=2:>y,:f(x[):f(z):_% suy ra (2;—26)

x=-1

d) Bung: Tacé f'(x)=3x —l2x—15:f'(x):0<:>[ s
X =

Bang bién thién caa ham s6 trén khoang (4;+ 00) :

T [—4 -1 5 +oo
f'(z)

+ 0o - 0o +
20 +oc
2 / \ /
. —80

Vay gi4 tri nho nhat ciia ham s6 f(x) trén khodng (—4;+ ) biang —80.

Cho ham s6 y =2x" +(m—1)x* +(m+2)x+1. Xét tinh dung sai cua cac khang dinh sau:

a) Khi m =1 db thi ham s cit truc hoanh tai 1 diém phan biét
b) D6 thi ham s6 luén di qua diem 4(0;1)
¢) Phuong trinh tiép tuyén ctia d0 thi ham s6 song song v6i dudng thang y =9x —3 di qua diém B (l; 5 )
d) C6 1 gié tri nguyén cua tham s6 m d€ do thi ham sé (1) c6 diém cuc dai va diém cuc tiéu c6 hoanh
1
do 16n hon —.
6
Loi giai
a) Dung: Do thi ham sb khi m =1 ludn cét truc hoanh tai mot diém phan biét

b) Dung: D4 thi ham s6 ludn di qua diém 4(0;1)
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¢) Sai: Goi d 1a tiép tuyén ctia (C ) song song v4i duong thing (d ) :y =9x—3thi hé s6 goc cua d:

k=9 ) (x)=9 e 6x; +3=9<x, =1 x, =+1.

(x, 1a hoanh d¢ tiép diém cua (d) véi (C))

Phuong trinh tiép tuyén d c6 dang y = k(x - X, ) + y()c0 )

Khi x, =1 thi phuong trinh ctia d 1a y =9(x —1)+ 6 =9x—3 phuong trinh nay bi loai
Khi x, =—1 thi phuong trinhdla y = 9(x + 1) —4=9x+5.

Vay phuong trinh tiép tuyén can tim 13 y =9x +5

d) Sai: y'=6x"+2(m—1)x+m+2

A . \ A J4 < A . \ <A < R ’ \ A 17 1
DO thi ham so (1) c6 diém cuc dai va diém cuc ticu c6 hoanh do 16n hon e

D . 1
< Phuong trinh )" =0 c¢6 hai nghiém phan biétx,, x, 16n hon e

Phuong trinh ' =0 c6 hai nghi¢m phan biét < 4 — 33<m<4+33 (a)
Khi d6 hai nghiém cua phuong trinh y' =0 la

l—-m—~m*-8m—11 _1—m+\/m2—8m—11

X, = X
1 b 2
6

6

m—+m*-8m—11 1

3 | e
Vi x, <x, dodod x,, x, déulon hon P khi va chi khi >—

6
oAm* -8m—-11<-m

m<4-3BBvm>4+33 (Do(a)) m<4-33

< 1-m>0 = 11 o ——<m<4-33.
m>—— 8

m*—8m—11<m’

Vay khong c6 gia tri nguyén nao cta tham s6 m thod man.

. +2 ) .
Cau3: Chohiams6 y= 3x c6 do thi la (C). Xét tinh dung sai cua cac khang dinh sau:

x+2
a) Puong thang y =3 1a tiém cén dung ctia d6 thi ham s6 (C).

b) Piém /(-2;3) la giao diém cua cac dudng tiém cén cta dd thi (C).

¢) B0 thi (C) cét duong thang y = x+2 tai hai diém phan biét

d) Puong thang y = x cét (C) tai hai diém 4, B . Biét dudng thang y=x+k cat (C) tai C,D thi
ABCD 1a hinh binh hanh khi d6 &k > 5

Loi giai
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a) Sai: Puong thang x = -2 13 tiém cén dimg ctia d6 thi ham s6 (C ) .

b) Ding: Biém (-2;3) la giao diém cua cac dudng tiém can cua do thi (C).
¢) Pung: D6 thi (C) cat duong thang y =x+2 tai hai diém phan biét
d) Btng: Phuong trinh hoanh d¢ giao diém cua (C ) va dudng thang y = x

3x+2

=xox —x-2=0ox=-1Lx=2= A4(-1-1),B(22)
x+2

Phuong trinh hoanh d6 giao diém cua (C ) va duong thing y =x+m

3x+2
xX+2

:x+m<:>x2+(m—l)x+2m—2:O (1)

DPuong thfmg y=x+m cit (C ) tai hai diém phan biét C,D < (1) c6 hai nghiém phan biét x,,x,
khéc -2 < (m—1)(m-9)>0< me(-0;1)U(9;+0)

Khi d6 : C(x;3x, +m),D(x,;x, +m), ABCD 14 hinh binh hanh < 4B = DC
oxn-x=3oJA=3cA=9cm’—10m+9=9<m=0,m=10
Kiém tra thdy m =10 1a gia trj can tim.

—x’ =3x+4

Cau4: Chohamsé y= c6 do thi 1a (C ) . Xét tinh dung sai ctia cac khang dinh sau:

x-3
a) P thi (C) c6 tiém can xiénla y=-x—6.
b) D4 thi (C) nhan giao diém 7(3;—9) lam tam doi xtmg.
¢) Pé thi (C) ¢6 hai diém cyc tri ndm 2 phia doi véi Oy .
d) D6 thi khong cét truc Ox .
Loi giai

14
x—3

a)Pbing: Tacd y=—x—-6—

Khi d6 tiém can xiénla y=—x—-6.

b) bung: Phuong trinh duong ti¢m can dung la x =3.
Suy ra giao diém 2 tiém can la 7(3,-9) la tam déi xtng.
-x+6x+5

(r-3)

Phuong trinh (*) ludn c6 2 nghiém x, <0< x, nén (C ) ludn c6 2 diém cuc tri nim 2 phia d6i véi Oy

c) bung: y'= =0 x —6x-5=0 (%)

d) Sai: y=0< —x*-3x+4=0 va phuong trinh ludn c6 2 nghiém suy ra (C)cét Ox tai hai diém
phan biét.
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PHAN III. CAu trac nghiém tra 1o ngan

2
n . A 2 e NS £ mx +x-—3 R
Caul: Goi S latap hop cac gia tri m dé€ tiém can xién cua do thi ham so y=—1 tao v&i hai truc hé
x_

toa dd Oxy mot tam giac c6 dién tich bang 2 . Khi d6 tong cac gia tri ciia S bang bao nhiéu?

Loi gidi
,. , x—3 v 2, aX s x n . en n “n
Vé6i m=0tacd y= 1.Khl d6 do6 thi ham s6 khong cé tiém cén xién.
x_
L. , 2x2+x—3 v o4, aX o z n , e n . n
Véi m=2 tacod y=—1=2x+3.Kh1 d6 do thi ham so khong ¢ ti€ém cén xién.
x_

m-—2

x—1"

Voim#0m#2tacdO y=mx+m+1+

. . m—=2 ~ \ A A n , A 11y A 1
Tacod: lim (y—mx—m—1)= lim =0 nén duodng tiém cédn xién cua do thi ham so 1a

x—>Fo0 x>t x — 1

. LR , C A N v n , . N -m—1
y=mx+m+1.Giao di€m cua ti¢ém can xién vdi truc Ox 1a ( ;OJ
m

Giao diém cua tiém cén xién voi truc Oy la (O;m + 1) .
Puong tiém cén xién tao thanh mot tam giac thi di¢n tich cua tam giac:

il *+2m+1=4m; khim>

T SN i

2 n m* +2m+1=—4m; khi m<0
m:_

2
olm=-3+22. Vay tong gia tri cia S bang _711 =-5,5.

m=-3-22

m*—2m+1=0; khim>0
<
m*+6m+1=0; khim<0

Cau2: Néu trong mot ngay, mot xuong san xuat dugc x chiéc vot cau 16ng
thi chi phi trung binh (tinh bang nghin dong) cho mét chiéc vot cau
Sx+1

16ng dugc cho boi cong thie C(x) = . Xét trong mot khoang

X

N
A2

thot gian dai, xuong san xuat da san xuat dugc “rat nhiéu” chiéc vot
cau long. Vay cho dén nay, chi phi san xuat moi chi€c vot cau long
1a bao nhiéu nghin dong?

Loi giai

Chi phi san xuat mdi chiéc vot cau 16ng 1a: lim C (x) = lim (Sx il lj =5.

x—>+0 X—>+00 X

Vay cho dén nay, chi phi san xuat mdi chiéc vot cau 1ong 1a 5 nghin déng
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Cau 3: Cho mot tam nhom hinh vuong canh 12 cm. Nguoi ta cat & bon goc cua tam nhom doé bon hinh vuong
bang nhau, mdi hinh vudng ¢ canh bang x (cm), rdi gap tim nhom lai nhu hinh vé& dudi day dé dugc
mot cai hop khong nép. Tim x dé hop nhan duogc c6 thé tich 16n nhat.

Loi gidi
Ta c6 h=x(cm) la duong cao hinh hop

Vi tAm nhém duge gép lai tao thanh hinh hop nén canh day cua hinh hop 1a 12 —2x (cm)

x>0 x>0
Ta co = < xe€(0;6)
12-2x>0 x<6

Thé tich ctia hinh hop 1a: ¥ = x(12 - 2x)" . Xét ham s6 y = x(12 - 2x)",x € (0;6)

Taco ' =(12-2x)" —4x(12-2x)=(12 - 2x)(12 - 6x)

2
Giai phwong trinh )’ =0 < (12-2x)(12-6x)=0 < {x . tanhin x=2.
x

0 2 6
Yy’ + 0 -
Yy

Suy ra gié tri 16n nhét ctia ham s0 1a y(2)=128. Vay x =2 (cm) thi thé tich hop 1a 16n nhat.

Cau 4: Hinh dudi day la muong dan nudc thuy loi tai mgt dia phuong phuc vu tudi tiéu cho ruong d@)ng. Phan
khong gian trong muong dé nudc chdy c6 mat cat ngang la hinh chit nhat ABCD . Véi diéu kién luu
luong nude qua muong cho phép thi dién tich mit cit 4BCD 1a 0,48m’. Pé dam bao yéu cau ky
thuat t6t nhat cho muong, ngudi ta can thiét ké sao cho tong do dai T = AB +BC + CD 1a ngin nhét.
Khi d6 chiéu rong day muong bang bao nhiéu (biét chiéu rong phai dudi 1m, 1am tron két qua dén hang
phan tram).

..... A Dr—
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Caiu 6:
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Loi giai
bat BC =x(m) véi 0<x<1.
Theo dé bai ta c6 : AB.BC =0,48 = AB = 0,48 0,48
BC X
pa A 0,96
Xéthamso T'= f(x)=AB+BC+CD=x+2.4AB=x+ :
X
Dao ham f'(x) = 1~ 23 = 0 & x2 — 0,96 = 0 & x = 2% = 0,98(m).
2v6
T |0 5 1
f'(x) - 0 +
+o0 49
25
f(x)
4v6
)

Vay chiéu rong day muong BC = O,98(m) thoa man yéu ciu bai toan.
Mot cde chira 25 ml dung dich NaOH véi néng do 100 mg/ml. Mot binh chtra dung dich NaOH khéc
voi né)ng do 9 mg/ml dugc tron vao cbe. Goi C (x) la néng dd cua NaOH sau khi tron x (ml) ttr binh
chtra, ta thiy nong d6 ctia NaOH trong cdc sé& ludn giam theo x nhung ludn 16n hon mét sé . Tinh a
?

Loi gidi

Téng khéi lugng ctia NaOH sau khi tron x (ml) 1a: 25.100 + 9x = 2500 + 9x (mg)

. . . X :
Tong thé tich cua dung dich sau khi tron 1a: 25+ x = C(x) = y voi x>0
+x
9.(25+x)—(2500+9 -
Tap xdc dinh 1a D = [0;420) c6 C'(x) = (25+%) 2250099 2275 ey
(25+x) (25+x)
2500 49
Laico fim | 200F9% ) X g
X—>+00 25 +x X—>+00 25
—+1
x

Do d6 néng d6 NaOH ludn giam nhung ludn 16n hon 9 mg/ml.

Trong tiét hoc Toan, gido vién phéat cho 4 t6 mot tAm bia hinh vuong 4BCD canh bang 10cm. Giao
vién yéu cau 4 to sir dung tAm bia nay va cit tim bia theo cac tam giac cAn AEB,BFC, CGD,DHA
dé sau d6 gap cac tam gidc AEH,BEF,CFG,DGH sao cho bon dinh 4,B,C,D tring nhau tao thanh

khoi chop tir gidc déu. Khi do thé tich 16n nhat cua khoi chop tr gide déu tao thanh bang 1a i (cm3)
c

v6i a,b,c 1a cac s6 nguyén duong. Tinh P=a+b+c

Loi giai
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A . D
H
2K O AC
(7AN
F ~
B X C

bat canh hinh vudong EFGH la x(x > 0) . O la tam hinh vuéng ABCD,EFGH .

1042 = x

Khi do OM:%,CM:CO—OM— (0<x<1042).

Khi go cac tam giac thanh hinh chop tt giac déu AEFGH thi A=C nén AM =CM . Suy ra

AO = AM?* —OM?* =+/50—52x .

Thé tich khéi chop AEFGH A V,,,., = %SEFGH A0 = %Nso —542x = %\/50)64 RN

32J_

Xéthamsé f(x)=50x" - 52x° véi 0< x <542 ta tim duge max f(x)==—— khi x =42
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