BAI 4. KHAO SAT VA VE PO THI HAM SO
PHAN A. KIEN THUC CAN NAM
So d6 khao sat ham sb
®* Budc 1. Tim tap xac dinh cia ham $6.
e Budc 2. Xét su bién thién ciia ham so.
+ Tim céc gidi han vo cuc, gidi han tai vo cyc va tim tiém can (néu co).
+ Tinh dao ham Y va tim céac diém ma tai d6 dao ham bfmg 0.
+ Lap bang bién thién; xac dinh chiéu bién thién, cuc trji ciia ham sb (néu co).
e Budc 3. V& d6 thi ham s6
+ V& cac duong tiém can (néu co).
+ X4c dinh céc diém d ¢ biét cua d6 thi: cuc tri, giao diém cua do thi véi cac truc
toa do (trong truong hgp don gian),
+ Nhén xét vé dic diém cua d thi: chi ra truc d i xng, tam dbi xung (néu co).
PHAN B. CAU TAP AP DUNG
Cau 1. Thﬁy An tham du giai "bi bd truc tuyén Nganh Gido duc va Pao tao Edu Run-
HCMC" nam 2024. Quang duong thay An di dugc biéu dién bang ham so
s(t)=at +bt" +ct+d . a %0

r

(vo ) ¢6 @6 thi nhu hinh bén. (trong d6 ! 1a thoi

gian tinh bang gio, * 1a quing dudng tinh bang km ).
Khi d6, vén toc ti da cua théy An dat duogc 1a bao nhiéu?
s (km)

30|
rL 3 et

18

12 fp-----

t(h)

i
1
1
1
1
1
1
1
1
1
1
'
1
1
1
1
1
1
I
'
1
1
I

4

=]
[
B o i

3 5 &6 7

Loi giai
Duya vao d6 thi ta thay do thi ham sb di qua cac diém:

0(0;0),4(2;12),B(4;24) . .. B(4;24)
va nhan

. s(W)=at +bt* +ct+d = s (t) =3at® +2bt +c
Ta co:

lam 1 cyc tri.



( 3

s(0) =0 d =0 =y
s(2)=12 8a+4b+2c+d =12 J 9
] = o {b==
s(4)=24 64a+16b +4c+d =24 2
s(4)=0  [48a+8b+c =0 ¢ =0
d =0

Khi d6 ta ¢6 hé sau:

s(t)=- 34205 v(e) =s'(¢) =- 24 vor
4 2 4 .

Nén:
t =0
V(D=0 - 27 +9r =0 e _
Thiy Hibu dimg di bo khi: 4 =4
v(e) [0;4]

CAu toan tré thanh tim gia tri 16n nhit caa trén

v(t) =- 1495 v(E)=0e t =2
Ta cé: 2 .

Khi d6: v(0)=0,v(2) =9,v(4) =0
Vay van tdc 16n nhat ma théy Hiéu dat dugce la 9 km/h tai thoi diém ¢ =2,
Cau 2. DO giam huyét 4p cia mot bénh nhin dugc cho bdi cong thirc

G (x) =0,025x" (30- x) ko o ) . )
trong d6 ~ 1a sO miligam thuoc dugc tiém cho bénh

nhan (O<x< 30). Dé bénh nhan d6 c6 huyét ap giam nhiéu nhét thi lidu luong

thuoc can tiém vao la bao nhiéu?

YA

G(x)=0,025x"(30—x)

Loi giai
G'(x)=1,5x- 0,075x
G(x)=0e x=0" x =20



x |0 20 30
G'(x) + 0 -
G,
0 0
Vay dé bénh nhan dé c6 huyét ap giam nhiéu nhét thi lidu luong thudc can tiém
vao la . =20(mg).
Cau 3. Cho hinh vudng ABCD 4 canh bang 4 , chinh giira c6 mot hinh vuéng ddong tam

v6i ABCD . Biét rang bon tam giac 1a bon tam giac can. Hoi tong dién tich cua
hinh vuéng & giita va bon tam giac cAn nho nhat bang bao nhiéu?

A9 B

Loi giai
pit AM =x(0<x<4)=> ME =4- 2x,MN =x\2  2MQ* =ME’ =(4- 2x)’

Goi S tong dién tich cua hinh vuong ¢ gitra va bon tam giac can nho.

2
S =4 'M2Q +PO* =2MQ? + MN® =(4- 2x)* +(x+/2)? =6x*- 16x +16

- x M 4-2x E

S =12x-16 =0 = ng

D 4 [&

Bang bién thién:
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o

Sl wi]
.

v
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o =19

vay 3.
Cau 4. Giam ddc mot nha hat A dang phan van trong viéc xac dinh mirc gid vé xem céc
chwong trinh duge trinh chiéu trong nha hat. Viéc ndy rat quan trong no sé
quyét dinh nha hat thu dugc bao nhiéu lgi nhuan tir cic budi trinh chiéu. Theo
nhitg cudn s6 ghi chép ctia minh, ong ta xac dinh dugc rang: néu gia vé vao
20USD/

thém IUSD/ ngudi thi s& mat 100 khach hang hodc giam di
s& co thém 100 khach hang trong s6 trung binh.Biét rang, trung binh, mdi
khéch hang con dem lai 2 USD lgi nhuén cho nha hat trong cac dich vu di kém.
Hay gitp giam ddc nha hat nay xac dinh xem can tinh gia vé vao cira 1a bao
nhiéu dé thu nhap 13 16n nhat.

ngudi thi trung binh ¢6 1 000 ngudi dén xem. Nhung néu ting
1USD/

cua la

nguoi thi

Loi giai
Goi gia vé sau khi diéu chinh 13 20+ X(x+20>0)
S6 khach 1a: 1000~ 100x
Tong thu nhap:
£ () =20+ x+2)(1000- 100x) =(22 + x)(1000 - 100x) =- 100x” - 1200x + 22000
Béng bién thién

X —20 -6 +x

S (x) - 0 =

f(-6)

@ —

—af

Max f(x)=£(-6)
('2°;+°°)f / . Suy ra gia vé la: X+20=20- 6 =14 ysp

Cau 5. Ban A c¢6 mot doan didy mém va déo khong dan hdi 20 m , ban chia doan day
thanh hai phan, phan dau gap thanh mot tam giac déu. Phan con lai gap thanh



mot hinh vudng. Hoi d6 dai phan dau bang bao nhiéu " tong dién tich hai
hinh trén 13 nho nhat?
Loi giai
o O

! : i

/X

O<x<§

Goi x(m)

la canh cua tam giac déu,
20- 3x
Suy ra canh hinh vuéngla 4 (m).

Goi S 1a téng dién tich cua hai hinh.

2
S(x)=x '£+[20-3x S'(x)= £)c 220-3x. -3]
4 4 Ta co: 4 4)
S(x)=0e £x+220_ 3x - i =)o x = 60
2 4 9+443
Bang bién thién:
N 0 60 20
9+ 443 3
S'(x) - 0 +
5(x)
60
. o x= m)
Dua vao bang bién thién, S dat gia tri nho nhat tai 9+44/3
180
rn)

Vay d6 dai phan daula 9+ 43
Cau 6. Mot bé ban d u chira 150 lit nuéc. Sau d6, ctir mdi phut ngudi ta bom thém 50 lit

‘ : : (1)
nuodc, dong thoi cho vao bé 20 gam chat khur trung (hoa tan). Dat 4 gam/lit

‘ , , (t=0) . .
la nong do chat khur trung trong bé sau ! phut , bit rang sau khi khao



g S SRVA,
sat sy bién thién cta ham so , ta thay gia tri tang theo ! nhung
p

khong vuot ngudng © gamy/lit. Tim sd P (két qua thé hién dudi dang sb thap

phan).

Loi giai
Sau ! phut, trong bé chira (507 +150) lit nude va 207 gam chat khtr trung.
20t
‘ , q f@O=———
Suy ra nong do chat khtr tring trong bé sau ? phut la 50t +150 gam/lit.
, @ = 20 is0
Khao sat sy bién thién ham so 50t +150
£@ ZLOZ >0, Y 0
Ta co: (50¢ +150)
lim £ (¢) =lim =lim 2(150 _2 =0,4
= +o0 =+050f +150 t—7+c050+7 5
t
Béng bién thién:
! 0 +o0
7'(1) *
0,4
0




7(@)

Dua vao BBT ta thiy gia tri tang theo ! nhung khong vuot ngudng 0,4

gam/lit.

=0,4

Vay P =%

Céu 7. Ong A du dinh st dung hét &’ ™ kinh dé lam mét bé c4 bing kinh c6 dang hinh
hop chir nhat khéng nip, chiéu dai gip déi chiéu rong (cac mdi ghép co kich
thude khong dang ké). Bé ca c6 dung tich 16n nhat bang bao nhiéu (két qua 1am
tron dén hang phan tram).

Loi giai

Goi ¥ 1a chiéu rong, ta co6 chiéu dai la 2x

b= 6,7- 2x°
2 . = -
Do dién tich ddy va cac mat bén 1a &7 ™ nén c6 chiéu cao 6x |
6,7
X
Taco: >0 nen 2
A" o
2 c
ats 7
- 3 _ 2
7 Y 6% PR A SIS S AT 6% P L L P LY
Theé tich bé ca la 3 va 3
Béang bién thién:
x |0 6,7 6.7
6 B}
V' - 0 _
157m’°
¥ / \
0 0
L57 m’

Bé ca c6 dung tich 16n nhat bang
Cau 8. Hinh dudi day 1a muong dan nudc thuy loi tai mét dia phuong phuc vu tudi ti€u
cho rudng dong. Phan khong gian trong mwong dé nudc chay c6 mat cit ngang

ABCD

1a hinh chir nhat . Vé6i diéu kién luu luong nude qua muong cho phép



ABCD 4 0,48 m”

thi dién tich mat cat . Bé dam bao yéu cau k¥ thuat tot nhat

cho muong, ngudi ta can thiét ké sao cho téng do dai I =AB+BC+CD 4y

ngan nhat. Khi d6 chiéu rong didy muong bang bao nhiéu (biét chiéu rong phai
dudi 1m , 1am tron két qua dén hang phan tram).

Loi gidi

bat BC =x(m)0<x<I . Theo dé Cau, ta co

AB -BC =0,48 = AB :0’48 :0’48
X
0,96
T =f(x)=AB+BC+CD =x+2 -AB =x +
X
f'(x)=1- 0’26 f(x)=0e x*- 0,96 =0 x :ﬁ ~0,98( m)
X" Khi do 5 .
26
x 0 5 1
f(x) - o

|]
/) Hﬂ\m/:i

BC =0,98( m)

Vay chiéu rong day muong thoa ycbt.

Cau 9. Cit mot doan day dai 60m thanh hai doan day, doan day thi nhat gip thanh mot
N S, .
tam gidc déu co6 dién tich ', doan day thir hai gap thanh mot hinh vudng co

S
dién tich ~* (nhu hinh v& bén).

g re 1 g . 2 T=85+S
Khi d6 gia tri nho nhat cta tong

muoi)?

? 1 bao nhiéu (két qua 1am tron don hang phan



Loi gidi
Goi do dai doan day gip tam gidc déu 1a * thi do dai doan diy gip hinh vudng
1a 60- x (mét)

X a2\/§ x2\/§
x=3aea=—= 8 = =
Khi do 3 4 36
Mat khac:
60- x|’
4

60- x
=

60- x =4b=> b = S? =p* :[

2 (9+4+3)x* - 1080x +32400
= /k)= 144

2 -
S, +S, :x\/§+[60 *
Khi d6 36 4

540

9+43

Cau 10. Cit mot doan day dai 30 m thanh hai doan déy, doan day thir nhat gip thanh mot

(s,+5,) =minf (x)= f[ ] ~97,9(m?)

Dé dang tinh dugc

, S .z A
duong tron co dién tich ', doan day thir hai gap thanh mét hinh vuéng cé dién

S
tich * (nhu hinh v& bén).

T=5+5,

Khi d6 gia tri nho nhat cta tong * 1a bao nhiéu (két qua lam tron d n hang phan

muoi)?

Loi giai
Goi do dai doan day gip dudng tron 13 X thi d6 dai doan day gip hinh vuéng
1a 30- x (mét)



2
x 2 X
x=2ra< a=——= 8 =ma” =—

Khi do 27w 4
Mat khac:
2
30- x =db= b =20"% 5 §2 =p? :[ 30- x
Khi
2 2 2.
545, =5 30- x| f(x):(fr+4)x 6077x +900
(S1 +S, )min :minf(x) =f[30—ﬂ ~31,5( mz)
Dé dang tinh duoc m+4

Céu 11. Mot cai hop c6 dang hinh hdp chir nhat co thé tich bang 48 va chiéu dai gap doi
chiéu rong. Chat li¢u lam day va 4 mat bén ctia hop co6 gia thanh gap ba lan gia
thanh cua chét liéu lam nép hdp. Goi h 1a chiéu cao cua hop dé gia thanh cta

="
hop 1a thap nhat. Biét moyvei ™" 1a cac sb nguyén duong nguyén tb cling
nhau. Téng " M bang bao nhiéu?
Loi giai

Goi chiéu dai, chiéu rong cta hop 1a 2x 3 ¥ (x>0) .
Khi do, ta c6 thé tich cua cai hop la:

V =2x"h= 2x"h =48 & x*.h =24
Do gia thanh lam day va mit bén hop 14 3 , gi4 thanh lam nép hop 1a 1 nén gia
thanh lam hdp la:

L =3(2x +2xh +4xh)+2x* =8x> +18xh

Ap dung bt dang thirc Cauchy cho ba s6 khong am ta duoc:

338x? 9xh.9xh =33648(x*h) =216

x=2h =3

8x* =9xh 8 B
=24 |9 e
vh= 7 =24 3

’ a 2
DAu bing xay ra khi va chi khi: 8

Vay m =8,n =3 vam+n :]1



Cau 12. M6t ngudi nong dan ¢6 15 000 000 dong dé 1am mot hang rao hinh chir E doc

theo mot con song bao quanh hai khu dét trong rau c6 dang hai hinh chir nhat
bang nhau (hinh v& dudi). Di véi mit hang rao song song voi bo song thi chi
phi nguyén vat liéu 1a 60 000 dong/mét, con ddi v4i ba mit hang rao song song
nhau thi chi phi nguyén vat liéu 12 50 000 dong/mét, mat giap voi bd séng
khong phai rdo. Tim dién tich 16n nhat cta hai khu dat thu duoc sau khi lam
hang rao.
Loi giai
Goi do dai ctia hang rao song song véi bo sdong 1a X véi ¥ > 0

Goi d6 dai ctia mdi hang rao trong ba hang rao song song nhau la ¥ véi Y >0

2
PR . . xy(m
Di¢n tich dat ma bac nong dan rao dugc la: y( )

Téng chi phi 1a 15000000 dong nén ta c6 phwong trinh:

x60000 +3y50000 =15000000 = 6x+15y =1500

Ap dung bt dang thirc Cauchy cho hai s6 duong ta cé:
6x+15y >2,/6x.15y =>1500 >2,/90xy = > xy <6250

) , 6250( m*
Vay dién tich 16n nhat ma bac nong dan c6 thé tao rao la ( m )

Cau 13. Nha may 4 chuyén san xuit mot loai san phdm cho nha may B Hai nha may

A

thoa thuan rang, hang thang “ cung cp cho B ¢4 luong san pham theo don

dat hang cua B (tdi da 100 tin san pham). Néu s lugng dat hang 1a ¥ tan san

. . R P(x)=45-0,001x"
pham thi gid ban cho moi tan san pham la (tri¢u dong).

Fax Az Lo0X A 2 o, . C(x) =100+30x
Cho phi dé san xuat ~ tan san pham trong mdt thang la

triéu dong (gébm 100 triéu ddng chi phi cb dinh va 30 triéu ddng cho mdi tan
san pham).

a) Tinh chi phi dé 4 san xuht 10 tin san pham trong mot thang.

b) Tinh s tién 4 thy duogc khi ban 10 tan san pham cho B

¢) Xac dinh ham s6 biéu thi loi nhuén ma 4 thu dugc khi ban * tin san phém
(0=r=100) 5

cho ©.

d) 4 ban cho B khoang bao nhiéu tan san pham mdi thang thi thu duoc loi nhuan 16n

nhat ?

Loi giai



a) Chi phi dé 4 san xuit 10 tin san pham trong mot thang 1a €(10) =100+30.10 =400

tri¢u dong.
b) S6 tién 4 thu duge khi ban 10 tan san pham cho B 1a

R(@10)=10-P(10) =10 (45- 0,001 10°) =449 |
(tri¢u dong).

¢) Loi nhuan ma 4 thu duoc la:
HG)=R()- c(x)=xP(x)- c(x)=P(x) =45x-0,001x° - (100 +30x)
=- 0,001x3 +15x-100

o H(x)=-0.001x" +15x- 100.(0 =x <100) (x) =- 2
d)Xéthamsé r : o H () =-0,003x" +15

H'(x) =0 -0,003x> +15 =0 & x =502

(chon).

o HO)= 100; H (50+/2) =5004/2 - 100; 2 (100) =400
aco .

Vay 4 ban cho B khoang 50v2 ~70,7 tan san phdm mdi thang thi thu duoc loi nhuan
. H(5042) =50042 - 100

16n nhat bang .

Céu 14. M6t thanh phd ndm trén mot con song chay qua hém nti. Hém c6 chiéu ngang
80 m , mQt bén cao 40 m va mgt bén cao 30 m . Mot cay cau s& duoc xay dung
bic qua song va hém nti. So dd thiét ké cua cay cau duoc gfm hé truc toa do
nhu hinh vé dudi day.

Con duong XY xuyén qua hém nti dwoc mo hinh héa bang phwong trinh:
N YO
- 25000 16
¥y
60
N
X(-40,40) E
M F )_( 40,30)
-40 40 x




MN va PO (' song song vdi truc Oy ) 1a doan ndi gitra khung cua

Hai ¢6t do doc
MN 3 PQ gt ring N va € 12 hai diém

parabol va duong XY Tinh tong do dai doan

dbi xtmg qua Oy ; MN 1a doan c6 do dai 16n nhat (1am tron két qua dén hang phan chuyc).
Loi giai

y =60 - ix2

Theo Cau ra ta c6: phuong trinh cua parabol 1a 80 .

Khoang cach gitra khung Parabol va duong xuyén ni la:

3
X 3x

3, _3x
25600 16

D =60- —x~* -
80

. xe(-23,71;27,99)
VvOI

2
3 o3 3 e x=2,49

X
40 25600 16

Xét
Bang bién thién:
b —23. 71 2. 40 DT OO
D '"(x) 4+ O —
o5 23
i T—
ID( =) f,ff’ \
] 0
x =2,49

Dura vao bang bién thién, MN 1a doan c6 d6 dai 16n nhét khi

3 .
2,49° 3 2,49_'_35 ~25.23
25600 16

= MN =D,,, =60- % 2,49°

Vi N va © 14 hai diém d6i xtmg qua @ = ¥re ¥ 249

- 3 -
3 [ 2,49 3 2,49+35]N24’3

= PO =D, =60- — -2,49* -
Q=D 80 25600 16

Téng do dai MN +PQ =49,5
Ciau 15. Ong Vinh dang ¢ trong rimg dé dao vang. Anh ta tim thiy vang & X , cach diém
A:3km 4 n¥m trén duomg b bidn (duong bo bidn 13 dudng thing).
Trai ctia 6ng Vinh nam & Y , cach diém B . 3km.Piém B cling thudc duong

AB =3 km,lS km AM =NB =x km va AX =BY =3 kl‘ﬂ.

. Diém

bo bién. Biét ring
(Nhu hinh v&)



Khi dang dao vang, 6ng Vinh bi ran can, chat doc lan vao méau. Sau khi bi cén, néng do
o o o , ¥ =50log( +2)
chat dgc trong mau ting theo thoi gian dugc tinh theo phuong trinh .
Trong d6, » 1a ndng o, ! 1a thoi gian tinh bing gio sau khi bi rén cn. Ong Vinh cin
quay tré lai trai dé 1y thudc giai doc. Ong ay chay trong rimg va trén bai bién véi véan tde

an Twot 1a Skm/h va 13km/h

mM , N

. Dé vé dén trai Ong Vinh can chay tir trong rimg qua di

trén béi bién. Tinh ndng d6 chat doc trong mau thap nhat khi 6ng Vinh vé dén
trai (1am tron dap an dén hang phan chuyc).

Vang Trai ctia Ong Vinh
X Y
\\ ‘N ,’
= \\\ RUNG R 3
—~= N i =
o i ’ 3
N L
b ’

il = I \
A xkm M Bo bién N xkm B
Li giai

Pé ndng do chat doc trong mau thap nhat khi thoi gian di chuyén vé dén tai
thap nhat.

Vay nén Quang dudng 6ng Vinh di chuyén vé dén trai phai thap nhét.
Quing duodng cua Ong Vinh

Theo Cau ra ta ¢6: dng Vinh s& di qua cac quing duong XM + MN + NY

XM =NY =v9+x*:MN =18- 2x

Ta co:
2 -
],(x):2 9+x +913x
Thoi gian Ong Vinh chay dén Trai nghi la: voi
x€(0;9)
2 -
7'(x) =2 O+x +913x —0 o x =
Xét ( théa man)

Bang bién thién:



= =

168 6210
65 . 102 5

65

\ ) A A A R T(X) ., A -x:Z

Duya vao bang bién thién, ta thay gia tri cia nhé nhat khi .
= Min T (x) :T[§ _162
x€(0;9) 4 65
162

‘ ’ ) ’ Min y =50log i+2 ~32,6

Vay, ndng do chat doc trong mau thap nhat 1a O 65
Cau 16. Mot nguoi dan 6ng mudn chéo thuyén & vi tri 4 16 di MB v phia ha luu bo

d6i dién, cang nhanh cang tt, trén mot bo séng thiang rong 3 km (nhu hinh vé).

C

Anh c6 thé chéo thuyén cta minh truc tiép qua séng dé dén ~ va sau d6 chay

d HB, hay c6 thé chéo truc tiép dén HB, hodc anh ta c6 thé chéo thuyén dén

mot diém D gitra ¢ va B vasau d6 chay dén N8 Biét anh ay c6 thé chéo

thuyén 6 km/h , chay 8 km/h va quang duong BC =8 km' Biét téc do cua

dong nudc la khong dang ké so véi toc dd chéo thuyén cua nguoi dan ong.

Tinh khoang thoi gian ngén nhit (don vi: phut) dé ngudi dan ong dén ng
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)= x2+9+8-x

A [0:8]
Xét ham so 6 8  trén khoang .

. x | > 9
I (x) = 1 - = f (x)=0=3Jx" +9 =4x = x =
Ta c6 (]-._J “+9 8 3'?-

Bang bién thién:

- 0 - 8
' Vil
f'(x) - 0

+

N
£(x) \H%/ 5

Dua vio bang bién thién ta thdy thoi gian ngan nhat dé di chuyén tir 4 ¢én B

Na

1+Y° ~80
8

b | Ld

la



