CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO
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BAI 1. TINH PON PIEU CUA HAM SO

@ LY THUYET.

I. TINH PON PIEU CUA HAM SO
1. Khai niém tinh don diéu ciia ham sé.

Gia st K 1a mot khoang, mot doan hodc mét nita khoang va y = f(z) 1a ham s xé4c dinh trén
K.

+) Ham s6 y = f(z) dwoc goi 1a dong bién trén K néu

Vo, z, € K, v, <xz, = f(z,) < f(z,).

+) Ham s6 y = f(r) duoc goi 1a nghich bién trén K néu

Vo, z, € K, v, <z, = f(z,) > f(z,).

+) Ham s6 dong bién hodc nghich bién
Chu y:

trén K dugc goi chung la don diéu trén K.

+ Néu ham so dong bién trén K thi tir trai sang phai do thi di lén.
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+ Néu ham so nghich bién trén K thi

a
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tir trdi sang phdi do thi di xuong.
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2. Pinh ly: Cho ham s6 y = f(z) c6 dao ham trén K C R, trong @6 K 1a mot khoang, doan hoic nira

khoang.
+)Néu f/(z) > 0, Vo € K thi ham s6

y = f(r) dong bién trén khoang K .
y = f(z) nghich bién trén khoang K .

+)Néu f'(r) <0, Vo € K thi ham s6
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Chi y.
Dinh li trén vin ding trong trudng hop f’(x) bang 0 tai mot sb hitu han diém trong khoang K

Ngudi ta chimg minh dugc ring, néu f’(x)=0 véimoi x € K thi hams6 f(x) khong doi
trén khoang K .

3. Pinh ly: (Tong quat) Cho ham s6 y = f(r) c¢6 dao ham trén K C R, trong d6 K 1a mot khoang,
doan hodc nira khoang.
+) Néu f'(z) >0, Vo € K va f'(z) = 0 xay ra tai mot s hitu han diém trén K thi ham sé
y = f(z) dong bién trén khoang K .
+) Néu f'(z) <0, Vo € K va f'(z) = 0 xay ra tai mot s hitu han diém trén K thi ham sé
y = f(z) nghich bién trén khoang K .

4. Luuy:
+) Néu ham s6 y = f(z) lién tuc trén doan [a;b] va f'(z) > 0, Vz € (a;b) thi tandi ham s6 dong
bién trén doan [a;b].
+) Néu ham s6 y = f(z) lién tuc trén doan [a;b] va f'(z) < 0, Vx € (a;b) thi ta n6i ham sd
nghich bién trén doan [a;b].
+) Tuong tu v6i cac khai niém ham s6 dong bién, nghich bién trén cac nira khoang.

5. Sir dung bang bién thién dé xét tinh don diéu ciia ham so.
Deé xét tinh don di€u cia ham so0 y = f(x) ta thuc hién cac budc sau:
Buwdc 1: Tim tap xac dinh D.
Buéc 2: Tinh dao ham y' = f'(x). Tim céc diém x, (i =0;1;2;...) ma tai d6 f'(x) =0 hodc lam
cho f'(x) khong xac dinh.
Buéc 3: Sap xép céc x, (i =0;1;2;...) theo thtr ty ting dan va 1ap bang bién thién.
Buéc 4: Can cir vio bang bién thién néu két luan
Chu y: Doi vdi bai toan trac nghiém, ta c6 the su dung Phuwong phap sit dung MTCT.
Cach 1: Str dung chuc nang 1ap bang gia tri MODE 7 ctia may tinh Casio. Quan sat bang két
qua nhan duoc vé tinh tang, gidm gia tri cua f(x) va du doan.
Cach 2: Tinh dao ham, thict 1ap bat phuong trinh dao ham. Str dung tinh nang giai bat phuong
trinh INEQ cua may tinh Casio (d61 voi bat phuong trinh bac hai, bac ba).

II. CUC TRI CUA HAM SO
.,\ YT Gia tri cuc dai (cuc dai)
»&6’%- e ctia ham s6
. C\-.J \\S\\ /) — &
Q{e@b@ao D)

Diém cuc tiéu

ctia ham s&

Diém cuee dai
P Sy

ctia hanysG 4 | oy &

5)-

=T \‘T/ 5
s 1 A \l
S O @/

Gia tri cuee tiéu ( ) Lo
cuc tiéu < o >
(cu ) L& R
ctia ham s6 Q{e ; %6
X
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1. Khai niém cue tri ciia ham s6: Cho ham s6 y = f(x) xéc dinh va lién tuc trén khoang (a;b) va diém
x, €(a;b).
+) Néu ton tai s0 4 >0 sao cho f(x)< f(x,) v6imoi x € (x,—h;x,+h) va x # x, thi ta noi
ham s6 y = f(x) dat cwe dai tai x,.
+) Néu ton tai s 4 >0 sao cho f(x)> f(x,) v6i moi x e (x,—h;x,+h) va x#x, thi ta néi
ham s6 y = f(x) dat cue tiéu tai x, .
* Chuay

Gia tri
cure dai
uc dai
Giatri
cure tiéu™
4

XX, X X, x

bic¢m cuc dai Diém cuc ticu

+) Néu ham s6 y = f(x) dat cuc dai tai x, thi x, dugc goi la diém cwe dai ciia ham s6; f(x,)
duoc goi 1a gia tri cwe dai ciia ham s6, ki hidu 13 £, (f.;), con diém M (x,; f(x,)) duoc goi la
diém cue dai cta do thi ham sd.
+) Cac diém cuc dai va cuc ti€u dugc goi chung la diém cwec tri. Gia tri cuc dai con goi 1a cwe
dai va dugc goi chung 1a cwe tri cua ham so.

2. Cach tim cuec tri ciia ham so
Pinh li 2: Gia st ham s6 y = f(x) lién tuc trén (a;b) chira diém x, va c6 dao ham trén (a;x,)
va (x,;b).
+) Néu f'(x)>0 trén khoang (a;x,) va f'(x)<0 trén (x,;b) thi x, la mot diém cyc dai cta
ham s y = f(x).
+) Néu f"(x)<0 trén khoang (a;x,) va f'(x)>0 trén (x,;b) thi x, la mt diém cyc tiéu cta
ham s y = f(x).

Minh hoa bang bang bién thién

x a X b x a x5 b
Jx) + - FC - +
Fx) / Teo \ S0 \ £ /
cT

NHAN XET:
Pé tim cure tri ciia ham sé y = f(x) ta thuc hién cic bwéc sau:
Buwdc 1: Tim tap xac dinh D.
Buéc 2: Tinh dao ham y' = f'(x). Tim cac diém x, (i =0;1;2;...) ma tai d6 f'(x) =0 hodc lam
cho f'(x) khong xac dinh.
Buéc 3: Sap xép céc x, (i =0;1;2;...) theo thtr ty ting dan va 1ap bang bién thién.

Buéc 4: Can cir vio bang bién thién néu két luan
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<‘ HE THONG BAI TAP TOAN THUC TE.

Cau l:

Cau 3:

Cau 5:

Cau 6:

Cau7:

Cau 8:

Cau 9:

Mot vat chuyén dong theo quy luat s(¢)=-2¢' +24¢” +9¢ -3 véi ¢ (gidy) 1a khoang thoi gian tir
lic bat dau chuyén dong va s(¢) (m) 1a quang duong vat di duoc trong khoang thoi gian d6. Hoi
trong khoang thoi gian 10 gidy ké tir luc bat dau chuyén dong, vat chuyén dong nhanh dan hay
cham dan.

4
Thé tich nudc cia mot bé boi sau ¢ phit bom duoc tinh theo cong thirc V(t)= ﬁ(mﬁ —%}

véi 0<t<90. Toc 4o bom nudce ¢ thoi diém ¢ duoc tinh theo cong thire v(¢)=V"(¢). Tim thoi
diém tdc d6 bom nudce 1a 16n nhét va tinh tdc d6 bom nudc 1én nhit do.

Gia sir doanh sé (tinh bang sd san pham) ctia mot san pham méi (trong vong mot s6 nam nhat
5000
14+5¢"’
thoi gian ¢ dugc tinh bang nam, ké tir khi phéat hanh san pham moi. Khi d6, dao ham £7(¢) sé
biéu thi tc d6 ban hang. Hoi sau khi phat hanh bao nhiéu nam thi tdc d6 ban hang 1a 16n nhat?
Xét mot chit diém chuyén dong doc theo truc Ox . Toa d6 cuia chat diém tai thoi diém ¢ duogc

dinh) tuan theo quy luat logistic dugc mé hinh hod bang ham sé f(¢) = t 20 trong d6

xéac dinh béi ham s6 x(¢) = —6¢% +9¢ voi +>0. Khi d6 x'(¢) 1a van tdc ciia chat diém tai thoi
diém ¢, ki hiéu v(¢);V'(¢) 1a gia toc chuyén dong cua chat diém tai thoi diém . Trong khoang
thoi gian nao van tc cua chit diém ting, trong khoang thoi gian niao vén tdc cia chat diém giam?
Mot hop tac xa nudi ca thi nghiém trong hd. Nguoi ta thay rang néu trén mdi don vi dién tich cia
mit hd ¢ n con cé thi trung binh mdi con ca sau mot vu cin nang P(n) =480—20n (gam). Hoi
phai tha ) luong ca trén mdt don vi dién tich cia mat hd thude khoang nao dudi day dé can nang
trung binh ctia s ca d6 ting?

Sau khi phat hién mét bénh dich, cac chuyén gia y té udc tinh s6 ngudi nhiém bénh ké tir ngay
xuat hién bénh nhan dau tién dén ngay thir 114 f () =45t* —£’,t=0,1,2,...,25. Néu coi f(1)1a
ham s6 xac dinh trén doan [0;25] thi dao ham f” (¢)duoc xem la toc d6 truyén bénh (ngudi/ngay)
tai thoi diém 7. Xac dinh khoang thoi gian ma téc do truyén bénh giam?

Mot con ca hdi boi nguge dong dé vuot khoang cach 1a 300 km. Van téc dong nuéde 1a 6 km/h.
Néu van tdc boi cta ca khi nu6e dimg yén 1a v (km/h) thi ning luong tiéu hao cua ca trong ¢ gio
duogc cho boi cong thire E(v) = ¢v’t, trong d6 ¢ 1a hing s6 va E tinh bang Jun. Van tdc boi cua
c4 khi nuéc dimg yén nim & khoang nao thi nang lugng tiéu hao ciia c4 giam?

Mot ctra hang trung binh ban dwoc 100 ci Tivi mdi thang véi gia 14 triéu ddng mot cai. Chu cira
hang nhan thiy rang, néu giam gia ban mdi cai 500 ngan dong thi sé luong tivi ban ra s& ting
thém 10 cai mdi thang. Hoi cira hang nén ban voi gia bao nhiéu dé doanh thu ctra hang 1a 16n
nhat?

Gia str s6 lwong quan thé ndm men tai méi trudng nudi cdy trong phong thi nghiém duoc mé

hinh héa bang ham s6 P (t) = trong d6 thoi gian ¢ duoc tinh bang gio. Toc do sinh

0,25+ """’
truéng cua quan thé nim men & thoi diém ¢ duoc tinh theo cong thirc P'(¢). Néu nhan xét vé sy

tang gidm cua sO lugng quan thé nam men dugc nudi cdy. SO luong quan thé ndm men c6 the
tang lén vo cung dugc khong?
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Cau 10: L4t cat ngang ciia mot ving dat ven bién duoc mo hinh hoa thanh mot ham s6 bac ba y = f (x)

¢6 d6 thi nhu hinh v& (don vi d0 dai trén cac truc la km).
Y

Bi@n /it

L

Biét khoang cach hai bén chan ddi 04=2 km, 0 rong cua hd AB=1km va ngon ddi cao
528 m. Tim d6 sau ctia hd (tinh bang mét) tai diém sau nhat? (Iam tron dén hang don vi).
Cau 11: Cho mot bo ho hinh ban nguyét c6 ban kinh bang 2 km, dudng kinh PR nhu hinh vé sau :
Q

P /R

Tir diém P anh Tai chéo mot chiéc thuyén véi van téc 3 km/h dén diém O trén bo ho, rdi chay
bo doc theo thanh hd dén vi tri R v&i van tée 6 km/h . Thoi gian cham nhat ma anh Tai di chuyén
tr P dén R 1a bao nhiéu? (thoi gian tinh bang phut).

Cau 12: Xi nghi¢p A san xuat doc quyen mot loai san pham. Biét rang ham tong chi phi san xuat la
TC = x’ =77x* +1000x + 40000 va ham doanh thu 13 TR = —2x* +1312x, véi x 1a s6 san pham.
Loi nhuén cia xi nghi¢p 4 duogc xac dinh bﬁng ham sb f (x) =TR-TC, cuc dai lgi nhuan cua
xi nghiép 4 khi d6 dat bao nhiéu san pham?

Cau 13: Khi loai thudc A duoc tiém vao bénh nhan, néng d6 mg/lcua thude trong mau sau x phut (ké

30x
¥ +2

tr khi bat dau tiém) duoc xac dinh boi cong thirc: C(x) =

(Ngudn: James Stewart, J. (2015). Calculus. Cengage Learning)
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Pé dua ra nhimng 16i khuyén va cach xir li phit hop cho bénh nhén, ta can tim khoang thoi gian
ma ndng d6 cua thude trong mau dang ting. Em hiy cho biét ham ndéng d6 thudc trong mau
C(x) dat gia tri cuc dai 1 bao nhiéu trong khoang thoi gian 6 phut sau khi tiém (két qua lam
tron dén hang phan mudi)?

CAu 14: Mot tAm bat hinh vuong canh 20mnhu hinh vé dudi day. Nguoi ta du tinh cit phén t6 dam cua

Cau 15

Cau 16:

Cau 17:

Cau 18:

Cau 19:

tam bat r0i gdp va may lai (cac duong may khong dang ké), nham muc dich phu 1én thap dén
trang tri (thap dang hinh chép tir giac déu) dé tranh hu hai thap khi troi mua.

Biét khéi chop hinh thanh sau khi gap va may lai can thé tich 16n nhat thi méi phu kin thap dén.
Hoéi phﬁn dién tich tAm bat bi cit 1a bao nhiéu dé dam bao yéu cAu trén.

o . £ .
Mot chat diém chuyén dong theo phuong trinh s (t) 3 +18* —35¢+10, trong d6 ¢ tinh bang

gidy va s tinh bang mét. Trong 40 gidy dau tién, chit diém co6 van tdc tirc thoi giam trong khoang
thoi gian (a;b). Tinh gid tri cua bieu thirc P=2b-3a.
Mot chét diém dag dimg yén thi bit dau chuyén dong theo quy luat s(¢)=—1>+6¢”+9¢, véi t

(gidy) 1a khoang thoi gian tinh tir lic vat bat diu chuyén dong va s (mét) 1a quing dudng vat di
duoc trong khoang thoi gian d6. Hoi vat ting toc trong khoang thoi gian bao l4u tinh tir luc bat
dau chuyén dong?

Gia str chiéu cao ( tinh bang cm ) ciia mot gidng ciy trong ( trong vong mot sb thang nhat dinh)
tuan theo quy luét logistic dugc mo hinh hoa bang ham s6

200
t)=
/(1) 1+4e”
Trong d6 thoi gian ¢ duoc tinh bang thang ké tir khi hat bat diu nay mam. Khi d6 dao ham

/() s&bicu thi toc do tang chiéu cao cua giéng cdy d6. Hoi sau khi hat gidng bét dau nay

,1>0.

mam thi sau bao nhiéu thang toc do ting chiéu cao cua cdy 13 16n nhat?
Gia sir tang cAn nang ( tinh bang kg ) cia mot gidng vat nudi ( trong vong mot sd thang nhat
dinh) tuan theo quy luét logistic dugc mo hinh hoa bang ham s6
101
1+3e
Trong d6 thoi gian ¢ dugc tinh bang thang ké tir khi vat nudi d6 bat dau sinh ra. Khi d6 dao

ham /() s& biéu thi téc do ting can ning cla loai cdy d6. Hoi sau khi vat nudi sinh ra thi sau

, 120

bao nhiéu thang tdc d6 ting can ning ctia vat nudi 1a nhanh nhat?

Su ting trudng cua mot loai virut duge xéc dinh béi ham sé p(¢) = e trong d6 ¢ 1a thoi
+/€

gian dugc tinh theo ngay. O ngay thi bao nhiéu thi tbc d6 ting trudng cua loai virut trén 13 16n

nhét?
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

Thé tich V(cm3) cua lkg nudc tai nhiét 46 T (OOC <T<30C ) dugc tinh boi cong thirc
14 (T) =999,87 —0,06426T +0,00580437> —0,00006797T" .

Thé tich nuéce ¥ (T) (O° C<T<30C ) gidm trong khoang nhiét do (&°5°);b lam tron dén hang
don vi. Téng a + b bang bao nhiéu?

Thé tich ¥ cia lkg nuéc & nhigt do 7(0°<T<30°) duge cho béi cong thic
V'=999,87—0,06426T +0,00850437> —0,0000679T> . (Theo: J. Stewart, Calculus, Seventh
Edition, Brooks/Cole, CENGAGE Learning 2012). Goi (a";b") la khoang nhiét do ma trong
khoang d6 khi nhiét d¢ ting thi thé tich ¥ cia lkg nudc ciing tang. Tinh gia tri biéu thic
P=b—a (a,b 1am tron dén hang don vi).

Mot cong ty mudn xay dung hé thong day cap tir tram A & trén bd bién dén mot vi tri B trén mot
hon dao. Hon dao cach bo bién 6 km. Goi C 1a diém trén bd sao cho BC vudng goc véi bd bién.
Khoang cach tir A dén C 1a 9 km. Gia dé 1ap dat mdi km hé thdng déy trén bo 1 50 triéu dong
va dudi nudc 1a 130 triéu déng. Nguoi ta can xac dinh mot vi tri D trén AC dé lép dat hé théng
day theo duong gip khiic ADB ma sd tién chi phi thdp nhat. Khi d6 chi phi lip dat thap nhat 1a
bao nhiéu triéu dong?

B6km

Mot man hinh chit nhat cao 1,4m va dit & do cao 1,8m so v6i tdm mit (tinh tir dau mép dudi

cua man hinh nhu hinh v€ bén dudi).

1.4m

=

1.8m

-1——————»;4————:—1
|
o o

=
I
I
1
1
1 .
Py
e

Dé nhin rd nhat phai x4c dinh vi tri ding sao cho goc nhin 16n nhét. Tinh khoang cach tir vi tri
d6 dén man hinh? Biét rang goc BOC nhon.

Hang ngay muc nudc ciia mot con kénh 1én xudng theo thuy tri¢u. BJ sau £ (rn) clia myc nudc

trong kénh tai thoi diém ¢ (h) (0</<24) trong ngay dugc xdc dinh boi cong thic
h=2cos (% + %) +5.Goi (a ; b) la khoang thoi gian trong ngay ma d¢ sdu cua muc nudce trong

kénh ting dan. Tinh gia tri ciia a+b.
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Xi nghiép 4 san xuit doc quyén mot loai san pham. Biét ring ham tong chi phi san xuét 1a
TC = x* = 77x* +1000x + 40000 va ham doanh thu 1a TR = —2x* +1312x, véi x 1 s6 san pham.
Loi nhuén cta xi nghiép A dugc xac dinh bang ham s6 f (x)=TR-TC, cuc dai loi nhudn cta
xi nghiép 4 khi dé dat bao nhiéu san pham?

Pé thiét ké mot chiée bé ca hinh chit nhét c6 chidu cao 1a 60cm, thé tich 1a 96.000cm’ , ngudi
tho dung loai kinh dé su dung lam mat bén co6 gid thanh 70.000 (‘I(‘A)ng/m2 va loai kinh dé lam mat
ddy c6 gia thanh 1a 100.000 dong/m?. Tinh chi phi thip nhit d€ hoan thanh bé ca.

Mot con c4 hdi boi nguge dong dé vuot khoang cach 13 300 km . Van téc dong nuée 1a 6 km/h .

Néu van toc boi ctia ca khi nude dung yén la v(km/h) thi nang luong tiéu hao cua ca trong ¢ gio
dugc cho badi cong thirc £ (v) =cv’t, trong d6 ¢ 1a hing s6 va E tinh bang Jun. Van téc boi cua
c4 khi nudc ding yén nam & khoang nao thi ning luong tiéu hao cua ca giam?
Mot vét chuyén dong trén duong thang duge xéc dinh boi cong thire s ()=’ —3¢” + 7t -2, trong
d6 >0 va tinh bang gidy va s 1a quing dudng chuyén dong duoc cua vat trong ¢ gidy tinh
bang mét. Khi do:
a) Van tdc cua vat tai thoi diém =2 1a 7(m/s).
b) Gia tc cua vat tai thoi didm =2 1a 6( m/ 52).
¢) Gia tde cua vat tai thoi diém ma van toc cia chuyén dong bfmg 16m/s* 1a 10( m/s* ) .
d) Thoi diém 7 =1 (gidy) tai d6 van tdc cta chuyén dong dat gia tri nho nhat.

. , , 1
Mot vat chuyén dong thang duge cho boi phuong trinh: s(7) = —§t3 +41> +9¢ , trong d6 ¢ tinh
bang gidy va s tinh bang mét. Khi dé:
a) Van tdc cua vat tai cac thoi diém =3 giay la v(3) =1m/s.
b) Quang dudong vat di duogc tir luc bat dau chuyén dong dén khi vat ding yén 1a 162(m)
c) Gia toc cla vat tai thoi diem 1 =3 gidy: a(3)=2m/s’.
d) Trong 9 gidy dau tién, vét tang toc khi ¢ € [0;4] .

Mot loai thudc dugc dung cho mot bé¢nh nhan va nong do thuoc trong mau cua bénh nhan duoc
giam sat boi bac si. Biét rang nong do thude trong mau cia bénh nhan sau khi ti€ém vao co thé

trong ¢ gi® duge cho bdi ham s6 c6 cong thirc ¢(¢)= (mg/L).Khido

" +1
) . X 3
a) Nong do thudc trong mau ctia bén nhéan sau 3 giv la ¢(3)= E(mg /L).

t 1-¢*
la c'(t)= )
t2+1 aC() (t2+1)2

c) Nong do thude trong mau bénh nhén ting trong khoang ¢ e (0; 2).

b) Dao ham ciia ham sé ¢(¢) =

5 . oy 1
d) Nong do thudc trong mau ctia bénh nhan cao nhat khi 7 = 5"
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Cau 31: Ong An mubn xay mot cai bé chira nuéc 16n dang mot khdi hop chir nhat khong nap c6 thé tich
bang 288m’. P4y bé 1a hinh chir nhat c6 chiéu dai gip doi chidu rong, gia thué nhan cong dé
xdy bé la 500000 ddng/m’. Ba kich thudc cua bé dwoc mé ta nhu hinh v& dudi
(a(m) > O,c(m) > O)

2a
Néu 6ng An biét xac dinh cac kich thudc ctia bé hop 1i thi chi phi thué nhan cong s& thap nhat
va (Biét do day thanh bé va day bé khong dang ké). Khi do:
a) Dién tich cac mat can xay 1a S =2a” +4ac+2ac =2a’ +6ac .
b) 2a’c =288.
¢) Dién tich cac mit can xay nho nhat 1a 216m .
d) Chi phi thip nhit dé xay dung bé d6 1a 108 triéu dong.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 1. TINH PON PIEU CUA HAM SO

@ LY THUYET.

I. TINH PON PIEU CUA HAM SO
1. Khai niém tinh don diéu ciia ham sb.
Gia st K 1a mot khoang, mot doan hodc mot nita khoang va y = f(z) 1a ham s xé4c dinh trén
K.
+)Ham sé y = f(z) dwoc goi 1a dong bién trén K néu
Vo, z, € K, v, <z, = f(z,) < f(z,).
+) Ham s6 y = f(r) duoc goi 1a nghich bién trén K néu
Vo, z, € K, v, <z, = f(z,) > f(z,).
+) Ham s6 dong bién hodc nghich bién trén K duoc goi chung 1a don diéu trén K.
Chu y:
+ Néu ham so dong bién trén K thi tir trai sang phai do thi di lén.

&Y Déng bign

i
i
i
i
i
[
i
i
[
a b

D |
» T
+ Néu ham so nghich bién trén K thi tir trdi sang phdi dé thi di xuéng.
Y
MNghich bién

I

[

I

!

I

I

! i > I
]| a b
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CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

2. Pinh ly: Cho ham s6 y = f(z) c6 dao ham trén K C R, trong d6 K 14 mot khoang, doan hodc nira

khoang.
+)Néu f(z) >0, Vo € K thiham s6 y = f(z) dong bién trén khoang K .
+)Néu f/(r) <0, Yo € K thi ham s6 y = f(z) nghich bién trén khoang K .

Chi y.

Dinh li trén van dting trong trudng hop f” (x) bang 0 tai mot s6 hiru han diém trong khoang K

Nguoi ta chimg minh dugc rang, néu f*(x)=0 véimoi x € K thi hams6 f(x) khong doi

trén khoang K .

3. Pinh ly: (Tong quat) Cho ham sé y = f(x) c¢6 dao ham trén K C R, trong d6 K 1a mot khoang,

4. Luuy:

doan hoac nira khoang.

+) Néu f/(x) >0, Vo € K va f'(z) = 0 xay ra tai mot s hitu han diém trén K thi ham s
y = f(x) dong bién trén khoang K .

+) Néu f/(2) <0, Vo € K va f'(z) = 0 xay ra tai mot s hitu han diém trén K thi ham s
y = f(r) nghich bién trén khoang K .

+)Néu ham s y = f() lién tuc trén doan [a;b] va f'(z) > 0, Vo € (a;b) thi ta néi ham sé dong
bién trén doan [a;b].

+) Néu ham s6 y = f(r) lién tuc trén doan [a;b] va f'(z) <0, Vx € (a;b) thi ta n6i ham sé
nghich bién trén doan [a;b].

+) Tuong tu vdi cac khai niém ham s6 dong bién, nghich bién trén céc nira khoang.

5. Sir dung bang bién thién dé xét tinh don diéu ciia ham sb.

Pé xét tinh don diéu ciia ham s6 y = f(x) ta thuc hién cic buéc sau:

Budce 1: Tim tp xac dinh D.

Buwérc 2: Tinh dao ham "= f'(x). Tim cac diém X, (i =0;1; 2;...) ma tai d6 f'(x) =0 hodc lam
cho f'(x) khong xac dinh.

Buée 3: Sap xép céc x, (i =0;1;2;...) theo thtr tu ting dan va lap bang bién thién.

Buéc 4: Can clr vao bang bién thién néu két luan

Chii y: Dbi voi bai toan tric nghiém, ta co thé sir dung Phwong phap sit dung MTCT.

Cach 1: Su dung‘ chtrc nang 1ap bang gia tri MODE 7 ctia méy tinh Casio. Quan sat bang két
qua nhan duogc vé tinh tang, gidm gia tri cua f(x) va du doan.

Cich 2: Tinh dao ham, thiét lap b€:1t phU@g trinh dao ham. Str dung tinh ning giai bat phuong
trinh INEQ cua may tinh Casio (d6i vdi bat phuong trinh bac hai, bac ba).
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

II. CUC TRI CUA HAM SO

Gia tri cyee dai (cwe dai)
ctia ham s&

-3 Yoo

Piém cuc tiéu
ctia ham s

Diém cuee dai
I \ A ! n
ctia ham/sd Y |- foy | &
5)-

[ /4 =+
4
B s
1 s )
_____ 2
Gid tri cuee tiéu :&j » 6(,\’\ \/
(cuc tiéu) = e 'go’&\.
PRET B
ctia ham s6 @x RS

1. Khai niém cwe tri ciia ham s6: Cho ham s6 y = f(x) xac dinh va lién tyc trén khoang (a;b) va diém

x, € (a;b).

+) Néu ton tai s6 4 >0 sao cho f(x)< f(x,) véimoi x € (x,—h;x,+h) va x # x, thi ta noi
ham sé y = f(x) dat cwe dai tai X, .

+) Néu ton tai s6 4 >0 sao cho f(x)> f(x,) véi moi x e (x,—h;x,+h) va x#x, thi ta ndi

ham sd y = f(x) dat cwe tiéu tai X, -

* Cha y
VA
v =/(x)
Gia tri
. '
cucdai v b - - - m e =S
e da P H .
Giatri ' '
cure ticu™ ' ]
b ! ‘
I
'
'
U . e Ta x
Diém cuc dai Piém cuc tiéu

+) Néu ham s6 y = f(x) dat cuc dai tai x, thi x, dugc goi 1a diém cwe dai ctia ham s6; f(x,)
duoc goi la gia tri cwe dai ciia ham s6, ki hiéu1a f,(f,,), con diém M (x,; f(x,)) duoc goi la

diém cwe dai cia do thi ham so.
+) Céc diém cuc dai va cuc tiéu dugc goi chung la diém cwe tri. Gia tri cyc dai con goi 1a cure
dai va duogc goi chung la cwe tri cua ham so.

2. Cach tim cue tri ciia ham so

Pinh li 2: Gia st ham s6 y = f(x) lién tyc trén (a;b) chira diém x, va c6 dao ham trén (a;x,)
va (x,;b).

+) Néu f'(x)>0 trén khoang (a;x,) va f'(x)<0 trén (x,;b) thi x, 1a mot diém cuc dai cua
hamsé y = f(x).

+) Néu f'(x) <0 trén khodng (a;x,) va f'(x)>0 trén (x,;b) thi x, 12 mot diém cyc tiéu cua

hamsé y = f(x).
Minh hoa bing bing bién thién

x a 2 b X a x5 b
F=) + - F'=x - +
Jx) / Teo \ S () \ £ /
cT
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CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

NHAN XET:

Pé tim cye tri ciia ham s y = f(x) ta thuc hién cac buéc sau:

Bude 1: Tim tap xac dinh D.

Buwérc 2: Tinh dao ham "= f'(x). Tim cac diém X, (i =0;1; 2;...) ma tai d6 f'(x) =0 hodc lam
cho f'(x) khong xac dinh.

Buée 3: Sap xép céc x, (i =0;1;2;...) theo thtr tu ting dan va lap bang bién thién.

Budc 4: Can clr vao bang bién thién néu két luan

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Mot vat chuyén dong theo quy luft s(¢)=-2¢" +24¢> +9¢—3 véi (gidy) 1a khoang thoi gian tir
lac bat dau chuyén dong va s (¢) (m) 1a quang duong vat di dugc trong khoang thoi gian d6. Hoi

trong khoang thoi gian 10 gidy ké tir liic bat dau chuyén dong, vat chuyén dong nhanh dan hay
cham dan.

Loi giai
Van téc chuyén dong cua vat duoc xac dinh theo cong thirc: v(t)=s"(r)=—61" +48t+9.
Taco v'(1)=—12t+48; V(1) =01 =4.

Tir d6 ta c6 bang bién thién

Nhin vao bang bién thién ta thdy: Tir thoi diém bat dau chuyén dong dén thoi diém ¢ =4 gidy,
vat chuyén dong nhanh dan. Tir thoi diém ¢ =4 gidy dén thoi diém ¢ =10 gidy, vat chuyén
dong cham dan.

4
Thé tich nuéc ciia mot bé boi sau ¢ phit bom dugc tinh theo cong thirc ¥ (¢)= ﬁ(SOf —%]

v6i 0<1<90. Toc do bom nude & thdi diém ¢ duge tinh theo cong thirc v(¢) =(¢). Tim thoi
diém tdc 36 bom nudce 1a 16n nhét va tinh tdc 30 bom nudc 16n nhit do.
Loi giai
1
Taco v(t)=V'(t)=—(90* - ).
() =V"(1) = (90" =)

v’(t)=%(180t—3t2).
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

t=0

"(7)=0 .
v(t) < — 60

Bang bién thién

t 0 60 90
v(8) 10 + 0 -
1080
v(z) \
0 0

Tir bang bién thién ta thiy: Téc do bom nudc 16n nhit bang 1080, tai thoi diém ¢ =60 phut.
Gia sir doanh sé (tinh bang sd san pham) ctia mot san pham méi (trong vong mot s6 nam nhat

: . . . 5000
dinh) tuan theo quy luat logistic dugc mo hinh hod bang ham s6 f(¢) = 5
+5Se

t 20 trong dé

—t b
thoi gian ¢ dugc tinh bang nam, ké tir khi phat hanh san pham méi. Khi d6, dao ham f7(f) s&
biéu thi tc d6 ban hang. Hoi sau khi phat hanh bao nhiéu nam thi tdc d6 ban hang 1a 16n nhat?
Loi giai
—5000(1 +5¢” )’ 25000

Taco 0= (1+5¢" )2 ) (1+5¢" )2

Tbc d6 ban hang 1a 16n nhat khi f'(¢) 16n nhét.

25000e™

bat h(t) = )
O ey

250006 (1+5¢") ~2-(~5¢™)-(1+5¢™)-25000¢ ™
(1+5¢ )4

H(t) =

~ ~25000¢ (1 +5¢7 )(1 +5¢7 — 10e-’) ~ ~25000¢ (1 - 5e-f)
. (1+5¢)' o (1#5e)

~25000¢™" (1—5e‘f)

h(it)=0& =0 <:>1—5e‘:0c>e’=%<:>t=ln5(tm)

(1+5¢7)

Ta c6 bang bién thién véi ¢ € [0;+00) :

t 0 15 -00
(0) 0

(1) /)50 \
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Cau 5:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Vay sau khi phat hanh khoang In5 ~ 1,6 nim thi thi tc d6 ban hang 1a 16n nhat.
Xét mot chit diém chuyén dong doc theo truc Ox . Toa d6 ctia chat diém tai thoi diém ¢ duogc
xéac dinh béi ham s6 x(¢) = —6¢% +9¢ voi +>0. Khi d6 x'(¢) 1a van téc ciia chat diém tai thoi
diém ¢, ki hiéu v(¢);V'(¢) 1a gia toc chuyén dong ctia chét diém tai thoi diém 7. Trong khoang

thoi gian nao van toc cua chat diém tang, trong khodng thoi gian nao van tdc cia chat diém gidm?

Loi giai
v(t)=x'(r)=3¢"-12t+9
Xét v(t)=31>-12¢+9
=V(t)=61-12=0<1=2
Bang bién thién
t 0 2 +a
V(r) - 0 +
o |~

Van tdc ting trong khoang thoi gian ¢ € (2;10) va giam trong khoang thoi gian ¢ € (0;2).

Mot hop tac xa nudi ca thi nghiém trong hd. Nguoi ta thiy rang néu trén mdi don vi dién tich cua
mit hd ¢ n con c4 thi trung binh mbi con ca sau mot vu cin nang P(n) =480—20n (gam). Hoi
phai tha $6 luong ca trén mdt don vi dién tich cia mat hd thude khoang nao dudi day dé can nang
trung binh ciia sé ca do6 ting?

Loi giai
Sau mot wvu, s6 ca trén mdi don vi dién tich mait hd ¢6 can nang trung binh la:
f(n) =nP(n)=480n—20n>(gam).
f'(n)=480-40n=0<=n=12

Bang bién thién:

i 0 12 +ao

F'm) + 0 —

oy | T 71 T

Tu bang bién thién, suy ra trén moi don vi dién tich cta mat hd, sb ca can tha trong khoang
(0;12)
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Cau 7:

Cau 8:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

Sau khi phat hién mét bénh dich, cac chuyén gia y té udc tinh s6 ngudi nhiém bénh ké tir ngay
xuat hién bénh nhén dau tién dén ngay thir r1a f(1) =45 -1',1=0,1,2,...,25. Néu coi f(r)1a

ham s6 xac dinh trén doan [0;25] thi dao ham f” (¢)duoc xem la toc d6 truyén bénh (ngudi/ngay)

tai thoi diém . Xac dinh khoang thoi gian ma téc do truyén bénh giam?
Loi gidi
f1(t)=90t=3¢7; f"(t)=90-6t, f"(1)=0<>t=15

Béng bién thién

t 0 15 25
S0 + 0 -

JA0) P~

Vay khodng thoi gian (15,25) ngay thi téc do truyén bénh giam

Mot con ca hdi boi nguoc dong dé vugt khoang cach 1a 300 km. Van toc dong nude 1a 6

km/h.

Néu vén tbc boi cta ca khi nude ding yén 1a v (km/h) thi ning lugng tiéu hao cta c4 trong ¢ gid

dugc cho bai cong thic E(v) = ¢v’t, trong d6 ¢ 1a hiang sé va E tinh bang Jun. Van téc b
c4 khi nudc ding yén nam ¢ khoang nao thi ning luong tiéu hao cia ci giam?
Loi giai

Khi boi nguoc dong vén tde cua ca 1a: v—6 (km/h)

Thoi gian dé ca vuot khoang cach 300 km 14 7 = i(; (v>6)

3
Ning luong tiéu hao cuia ca khi vugt khoang cach 300km la: E(v) = ¢V’ 3006 =300c— p
v— v—
E'(v) = 600cv’ V__692 ;E'(v)=0<v=9 do (v>6)
Bang bién thién
v 6 9 +m
EO) - 0 &
EWv) \\,‘ ,z"””
E(9)

01 cua

Van tdc boi clia c4 khi nuée dimg yén ndm & khodng (6,9) thi ndng luong tiéu hao cia cé giam

Mt cira hang trung binh ban dugc 100 cai Tivi mdi thang véi gia 14 triéu dong mot cai. Chu cira
hang nhan thdy rang, néu giam gia ban mdi cai 500 ngan dong thi sé lwong tivi ban ra s& ting

Swu tam va bién soan
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Cau 9:

Cau 10:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

thém 10 cai mdi thang. Hoi cira hang nén ban voi gid bao nhiéu dé doanh thu ctra hang 13 16n
nhat?

Loi giai
Gia sir can giam gia ban mdi cai tivi 1a x triéu dong (x< 14) .
Do giam gia ban mdi cai 500 ngan dong thi s6 luong tivi ban ra s& ting thém 10 cai mdi thang

. X
nén soO lugng tivi ban ra tdng 1én bay gio la: 05 =20x.

5

Khi d6, doanh thu mot thang ctia ctra hang 1a (100 +20x).(14 —x) = —20x” +180x +1400.
Xéthamsd f (x)=-20x" +180x+1400 (x <14)

Ta co f'(x)=—40x+180; f'(x)=0<:>x=4,5.

Bang bién thién
X —0 4.5 14
f'(x) + 0 -
180
|
—0 0

Tir bang bién thién ta thiy: Dé doanh thu cira hang dat cao nhét thi gia ban mdi cai tivi 1a
14-4,5=9,5 triéu dong
Gia st s6 lugng quan thé nAm men tai mdi trudng nudi cy trong phong thi nghiém dugc mo

hinh hoa bang ham s6 P (t) = trong d6 thoi gian ¢ duge tinh bang gid. Toc do sinh

0,25+’
truong clia quan thé ndm men & thoi diém ¢ dugce tinh theo cong thic P’ (z) . Néu nhan xét vé su

tang giam cua sO lugng quan thé nam men dugc nudi cay. SO lwong quan thé nam men co thé
tang 1én vo cung dugc khong?

Loi gidi
I 18,75.7"7 4 AL A A As A
Tacod P (t) = >>0,V¢>0. Suy ra s6 lugng quan thé nam men dugc nuoi cay
(0,25+¢ ™)
ludn tang.
Talaico lim P (t) = lim B 100 . Do d6, s6 lugng quan thé ndm men ting nhung
) t—>+0 t—>+o0 O’ 25+ 8_0’75t ) ’ )

khong vuot qua 100, nén khong thé ting 1én v6 cing duoc.
Lat cat ngang cia mot ving dat ven bién dugc mé hinh hod thanh mot ham sé bac ba y = f (x)

¢6 d6 thi nhu hinh v& (don vi d0 dai trén cac truc la km).
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

Y=

Biét khoang cach hai bén chan ddi 04=2 km, 0 rong cua hd AB=1km va ngon ddi cao

528 m. Tim d6 sau ctia hd (tinh bang mét) tai diém sau nhat? (Iam tron dén hang don vi).
Loi giai

Theo d& bai ta c6 : O4=2 km, OB =3 km va 528 m=0,528 km.

Do thi ham s6 y = f'(x) di qua céc diém O(0; 0), 4(2;0), C(3;0) suyra

y=f(x)=ax(x-2)(x-3)= a(x3 —5x +6x) voi a>0.

5447
X =

3
547

3

Taco: y’=a(3x2—10x+6), V=0

X

N

A et s iR . 5
Tur d§ cao cta doi ta c6 tai vi tri diém cuc dai x,, = T; Yep =0,528 suy ra

3 0,528 N
- 3 2 ]
ST _[5NT), [5-VT
3 3 3
2 : ) . 2 2 5++7
Diém sau nhat cua ho tng v6i vi tri cua diém cuc tiéu x., = T\/_, Yer =0,1578.

Vay dd sau cua ho tai diém sau nhat xép xi 0,1578 km hay xép xi 158 m.
Cau 11: Cho mot bo ho hinh ban nguyét c6 ban kinh bang 2 km, duong kinh PR nhu hinh vé sau :

Q
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CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tir diém P anh Tai chéo mot chiéc thuyén véi vén téc 3 km/h dén diém O trén bo hd, roi chay
b6 doc theo thanh hd dén vi tri R véi van tdc 6 km/h . Thoi gian chdm nhat ma anh Tai di chuyén
tir P dén R 1a bao nhiéu? (thoi gian tinh bang phut).

Loi giai

Dit Q/ﬁizgp(md), (pE(O;%J.

P77 777777 7R

Fa LY

2 km
Ta co6 APOR vuong tai Q = PQ = PR.cosp=4cos@.
Ma QOR =20PR =20¢.

Do dai cung tron QR =22¢p=4¢.

Thoi gian anh Tai chéo tir P dén QO la:

4cos .\
4 (g10).
3
J 4o 20, .
Thoi gian anh Tai chéo tr O dén R la: o3 (gio).

7 Q , 4 2
Téng thoi gian anh Tai di chuyén tr 2 dén R 1a: 1 = $+T¢ (0 <p< %)

Xéthamsb ¢(p) = 4C§S¢+2T(p v6i (pe(O; %}

t'((p)zl(—4sin(o+2), (oe(O;Ej.
3 2
'(p)=0, goe[O; %j

) 1 V4
<:>sm(p=5,(oe 0;5

= =—.
=%

Bang bién thién
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Cau 12:

Cau 13:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

m ]
W 1) {— E
)
() + 0 =
©
G
() / \
4 T
3 3

2\/371

Vay thoi gian cham nhat ma anh Tai di chuyén tir P dén R1a t(%j = KN + 9 ~1,5(gio) hay

90 phut.
Xi nghiép 4 san xuit doc quyén mot loai san pham. Biét ring ham tong chi phi san xuét 1a
TC = x* = 77x* +1000x + 40000 va ham doanh thu 1a TR = —2x* +1312x, véi x 1a s6 san pham.
Loi nhuén cta xi nghiép A dugc xac dinh bang ham s6 f (x)=TR-TC, cuc dai loi nhuén cta
xi nghiép 4 khi dé dat bao nhiéu san pham?

Loi giai
Xét ham s6:
f(x)=TR-TC =-2x" +1312x—(x* = 77x" +1000x +40000)
f(x) =—x" +75x> +312x—40000 .

TXD: D =(0;+).

x=52(N)
Taco f'(x)=-3x"+150x+312=0 <
X= —2(L)
Bang bién thién:
X 0 52 o
f(‘f) + 0 -

) oo T

Ham s6 dat gia tri cuc dai Yep = 74416 tai x=52.

Vay loi nhuan cua cong ty dat cuc dai khi sb san phém x=52.

Khi loai thuéc A duge tiém vao bénh nhan, n6ng d6 mg/lcua thude trong mau sau x phut (ké
30x

X +2

tr khi bat dau tiém) duoc xac dinh bai cong thirc: C(x) =

Page 11

Swu tam va bién soan



Cau 14:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

(Nguon: James Stewart, J. (2015). Calculus. Cengage Learning)

Pé dua ra nhing 16i khuyén va cach xir li phit hop cho bénh nhén, ta can tim khoang thoi gian
ma ndng d6 cia thudc trong mau dang ting. Em hiy cho biét ham nong d6 thude trong mau
C(x) dat gia tri cuc dai 1 bao nhiéu trong khoang thoi gian 6 phut sau khi tiém (két qua lam
tron dén hang phan mudi)?

Loi giai

Xétham sé y=C(x) =

3Ox2 trén khoang x (0;6).

X%+
o, =30x*+60
Tacd: y=——F—
(x2+2)
~30x* + 60 x=+2
y’=OC>x—2=OC> doxe(0;6):>x=\/§.
(x2+2) x=—2
Bang bién thién:
r 0 \/5 6
Y + (0] -
152
y 2
90
o 19

Ttr bang bién thién suy ra: ndng d6 thudc trong mau C (x) dat gia tri cyc dai la

15+/2

5T\/_(mg / l) ~ 10, 6(mg / l) trong khoang thoi gian 6 phut sau khi tiém.

Mot tdm bat hinh vuong canh 20mnhu hinh vé dudi day. Nguoi ta du tinh cat phén t6 dam cua
tam bat r0i gdp va may lai (cac duong may khong dang ké), nham muc dich phu 1én thap dén
trang tri (thap dang hinh chép tr giac déu) dé tranh hu hai thap khi troi mua.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

Biét khdi chop hinh thanh sau khi gap va may lai can thé tich 1on nhat thi méi phu kin thap dén
Hoéi phﬁn dién tich tAm bat bi cat 1a bao nhiéu dé dam bao yéu cAu trén.

Loi giai

| e et l

Goi canh day hinh vudng cua thép la x(m)
D6 dai duong chéo thm bat bing 2032 (m).
Goi hinh chép tir giac déu 13 S.ABCD , Goi M, N 1an luot 1a trung diém AB,CD .

Khi d6 MN:x(m), SN:M#(IM) VOl 0<x<104/2.

Goi O la tam cua hinh vuodng, ta co

SO =+/SN>—ON? = \/(&22_"}2 - &)2 - %\/800 —40/2x .

Thé tich khéi chép ¥ = %SABCD.SO - %xzx/800 —402x .

20x(80 —sﬁx)
6+/800 — 40+/2.x

Taco V'=

—V'=0< x=8/2 véi 0<x<10+2.
Xét bang bién thién:
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Cau 15:

Cau 16:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

T 0 82 10v2
V'(x) + 0

V(z)

Vay khi x =82 thi thé tich khdi chép 16n nhét V' =

2563\/5 (m).

Dién tich phéan bi cit cta tim bat:

M 82 = 80(m2)
5 ) )

> ]
S =81 =S sep —4Susus = 20" — (82 4.

o . £ .
Mot chat diém chuyén dong theo phuong trinh s (t) = 3 +18t* —35¢+10, trong d6 ¢ tinh bang

gidy va s tinh bang mét. Trong 40 gidy dau tién, chat diém c6 van tdc tirc thoi giam trong khoang

thoi gian (a;b). Tinh gié tri cta biéu thic P=2b-3a.
Loi gidi
Van tdc tirc thoi cua chat diém 1a v(7) =s"(1)=—> +361-35.
Gia toc tirc thoi ctia chat diem 1a a(¢) =v'(¢)=-21+36.
Vi vén toc tire thoi clia chat diém giam nén a(1) <0< —2r+36 <0< 1> 18.

Do d6, trong 40 gidy dau tién, chat diém co vén toc tirc thoi giam trong khoang thoi gian
(18;40). Suyra a=18, b=40.

Vay P=2b-3a=26.

Mot chét diém dag dimg yén thi bit dau chuyén dong theo quy luat s(¢)=—1>+6¢>+9t, véi t
(gidy) 1a khoang thoi gian tinh tir lic vat bat dau chuyén dong va s (mét) 1a quing dudng vat di
duoc trong khoang thoi gian d6. Hoi vat ting toc trong khoang thoi gian bao lau tinh tir luc bat
dau chuyén dong?

Loi giai
+) v(t)=s"(¢)=-3¢" +12t+9
v'(t)=—6t+12; v'(t)=0<:>t=2.
t 0 2 400
V(1) + 0 -
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Cau 17:

Cau 18:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO
+) Do d6 vt tang toc trong khoang thoi gian 2 (s).
Gia sir chiéu cao ( tinh bang cm ) cia mot gidng cay trong ( trong vong mot s6 thang nhat dinh)

tuan theo quy luat logistic dugc mo hinh hoa bang ham sb

f(t) 200

Trong d6 thoi gian ¢ dugc tinh bang thang ké tir khi hat bat diu nay mam. Khi d6 dao ham

>20.

£'(¢) s&biéu thi tdc do tang chiéu cao cta giéng cdy d6. Hoi sau khi hat giéng bat dau nay

mam thi sau bao nhiéu thang tdc do tang chiéu cao cua cdy 1a 16n nhat?

Loi giai
. ~ 200 oy A —Ae” (1) 4e”
Taco: f(1)= T f'(t)= 200.—(1_'_46[ )2 = 200'—(14-4@’ )2
() =200, e (1+4e) —2(1+ 44ef )-(-4e')4e 200, ~de' (1+4e 7 )(1+ fet ~8¢™)
(1+4¢7) (1+4¢7)
- 200._4et'(1+4et)(}_4et) S () =0 e =t e =—ln(1J =In4~1,38
(1+4¢7) 4 4
0 In4 +00

+ 0 -

/\

Vay sau khi ndy mam khoang In4 ~ 1,38 thang thi cdy c6 tdc d6 ting chidu cao 16n nhét.

Gia st tang can ning ( tinh bang kg) clia mot gidng vat nudi ( trong vong mdt sd thang nhat
dinh) tuan theo quy luét logistic dugc mo hinh hoa bang ham s6
150
f (t) = -t
1+3e
Trong d6 thoi gian ¢ dugc tinh bang thang ké tir khi vat nudi d6 bat dau sinh ra. Khi d6 dao

t2>

ham /() s& biéu thi téc do ting can ning clia loai cdy d6. Hoi sau khi vat nudi sinh ra thi sau

bao nhiéu thang tdc d6 ting can ning ctia vat nudi 1a nhanh nhat?

Loi gidi
50 (1) = (1)=150.2¢ () 3
Tact: f(t)=1——==/"(1)=150. s _150.(“36_[)2
(1) =150 —3e‘f(1+3e‘f)2 ~2(1+3¢™).(-3¢) 3¢ . 3¢ (1436 (143¢7 —6¢7)
o (1+3¢7) T (1+3¢7)’
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Cau 19:

Cau 20:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
—3¢” (1+3¢)(1-3¢™)
4
(1 +3e™ )

0 In3 +00
+ 0 -

T

Vay sau khi sinh khoang In3 ~1,09 thang thi vat nudi c6 tdc do ting can nhanh nhat.

=150.

:>f”(t)=0<:>e‘t :%Qt:—ln(éj:ln33zl,09

Sy tidng truong ciia mot loai virut duoc xac dinh béi ham sé p (t) = trong d6 ¢ 1a thoi

1+7¢
gian dugc tinh theo ngay. O ngay tht bao nhiéu thi toc d6 ting trudng cta loai virut trén 1a 16n
nhat?
Loi giai
_ 1120.e™

Téc d¢ tang truong cua virut duge tinh theo ham sb y = p’(t) = ﬁ ,120.
0,2t
e +7

0,2t
Xét ham sé y = g(1) _ 1120e co g'(1)=

2246 (7-e"")
(eo’zt + 7)2 ’ .

(eo’z’ + 7)3

g'(t)=07-e""=0=1=5In7~9,7.
Ta c6 bang dau cia g'(¢) nhu sau:

t |o 51n7 +o0
g | + 0 -

Dua vao bang trén ta thdy tdc d6 ting trudng cia virut s& dat 16n nhit & ngay thir 10.
Thé tich V (cm3 ) cua lkg nudc tai nhiét 46 T (O° C<T<30C ) dugc tinh boi cong thirc
V(T)=999,87—-0,06426T +0,00580437* —0,00006797".
Thé tich nuéce ¥ (T) (0° C<T<30C ) giam trong khoang nhiét do (a°5°);b 1am tron dén hang
don vi. Téng a + b bang bao nhiéu?

Loi giai
Xét ham sb

V(T)=999,87-0,06426T +0,0058043T* —0,00006797° (0'C<T <30°C)

V'(T) =-0,06426+0,01700867 —0,00020377"
V'(T) =0 < —0,06426+0,01700867 —0,00020377"

T =3,966514624
<~
T =179,53176716(loai)
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Cau 21:

Cau 22:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

Ta c6 bang bién thién

T 0 T 30
V/(T) - 0 +
V(0) V(30)
V(T) \ /
V(1)

Tir bang bién thién suy ra thé tich ¥ (T) (O° C<T<30C ) giam trong khoang nhiét d¢ tur (0°;4°)
Vay a+b=4
Thé tich ¥ cua lkg nudc & nhiét do 7 (0°<T<30°) dugc cho boi cong thic
V =999,87—-0,06426T +0,00850437* —0,00006797" . (Theo: J. Stewart, Calculus, Seventh
Edition, Brooks/Cole, CENGAGE Learning 2012). Goi (a°;b°) la khoang nhiét do ma trong
khoang d6 khi nhiét d6 tang thi thé tich ¥V cua lkg nuéc cling ting. Tinh gia tri biéu thic
P=b—-a (a,b lam tron dén hang don vi).

Loi giai
Xét ham sd f(T) =999,87 —0,06426T +0,00850437° —0,0000679T" véi 0° < T <30°.
Nhiét d6 tang thi thé tich cua 1kg nudc ting tirc ham s6 f(T) dong bién.

f'(T)=-0,06426+0,01700867 —2,037.10T>.

T, ~ 3,966 €[0;30]
T,~79,532>30

f’(T):Oc{

f'(T)>0,YT €(T;;T,) = ham sé f(T) dong bién trén khoang (7;;7,).

Suy ra khi T e(T1°;30°) thi khi nhiét do nudc ting thé tich cia lkg nudc ciing ting hay
a=4;b=30.
Vay b—a=26.

Mot cong ty mudn xay dung hé thong day cap tir tram A & trén bd bién dén mot vi tri B trén mot
hon dao. Hon déo cach bo bién 6 km. Goi C 13 diém trén bd sao cho BC vudng goc v6i bd bién.
Khoang cach tir A dén C 14 9 km. Gia d¢ lap dat mdi km hé théng day trén bo 1a 50 triéu dong
va dudi nudc 1a 130 triéu déng. Nguoi ta can xéac dinh mot vi tri D trén AC dé lép dat hé théng
day theo duong gip khuc ADB ma sd tién chi phi thdp nhat. Khi d6 chi phi lip dat thap nhat 1a
bao nhiéu triéu déng?
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CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Bkim

Pat CD =x (km) (x &[0;9])

Tacod AD=9—x (km)va BD =+/CD* + BC? =+/x* +36 (km).
Chi phi lap dat 1a: F(x)=50(9—x)+130vx” +36 (triéu dong).

Xétham s6 F(x)=50(9—x)+130vx* +36 trén [0;9]

130x
F'(x)=-50+—2t
( ) Jx?+36
F'(x)—OQ&—SO—()@l?)X—S\/xz+36 o x=0 <:>x:§(tm)
T S +36 - 169x” = 25(x” +36) 2
BBT:
by 0 E Q
2
F'(x) _ 0 +
1230 390413
F(x) ~. "
1170

Vay chi phi thip nhat dé 1ap dat hé théng day cap 1a 1170 triéu dong.

Céu 23: Mot man hinh chir nhét cao 1,4m va dit & do cao 1,8m so véi tim mat (tinh tir ddu mép dudi

cua man hinh nhu hinh v€ bén du6i).

|

>|

1.4m

E

1.8m

- — - - -
|
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO
Dé nhin rd nhat phai x4c dinh vi tri ding sao cho goc nhin 16n nhét. Tinh khoang cach tir vi tri
d6 dén man hinh? Biét rang goc BOC nhon.
Loi giai
Dit d6 dai 04 =x(m) v6i x>0.Taco: OB=+/x"+3,24; OC =/x* +10,24
Str dung dinh li cosin trong tam giac OBC':

—— OB +0C*-BC* x*+3,24+x>+10,24-1.96
cos BOC = =
2.0B.0C 24x> +3,24.4/x% +10,24

x> +5,76
\/(x2 +3,24)(x* +10,24)

Vi gbc BOC nhon nén BOC 16n nhét khi va chi khi cos BOC nho nhét. Khi d6 bai toan tré
x’+5,76
J(x +3.24)(x* +10,24)

thanh tim x dé f(x)= dat gid tri nho nhat.

63
t+—
Pit £ = x> +3,24 v6i 1>3,24. Suyra f (1) =——22= v6i t € (3,24;+0).
t(t+7
Ta cé: f’(l‘)ZL 49t —-441 ‘
250 21(2+7) 4t (1+7)
Cho f'(x)=0<49t-441=01=9.
Béng bién thién:
t 0 9 +00
S'(7) - 0 4
I(1) \ /
vf;ll'lll

: 2 144
Thé vao biéu thirc ciia phép dit ta co: x*+3,24=9 < x* = Y it 2,4m.

Vay dé nhin r nhat thi khoang cach tir vi tri 6 ¢én man hinh 1a 04 =2,4m.

Ciu 24: Hang ngay myc nudc clia mot con kénh 1én xubng theo thuy triéu. Do sau 4 (rn) clia myc nudc
trong kénh tai thoi diém ¢ (h) (0<s<24) trong ngay dugc xdc dinh boi cong thic
h=2cos (% + gj +5.Goi (a ; b) la khoang thoi gian trong ngay ma d¢ sdu cua muc nudce trong

kénh ting dan. Tinh gia tri ciia a+b.
Loi giai
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Cau 25:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
t . t
Taco h(r)= 2c05(f—2+§j+5 =N (1)= —%sm(ﬂ—+£j.

h'(t):O<:>sin(£t+£j:0<:>£t+£:kn o t1=—4+12k (keZ).
12 3 12 3

Ma 0<7<24 nén O£—4+12k£24<:>%sk£%:>ke{1;2}.

., t=38
Do d6 h(t)=0:> 220
¢ 0 g 20 24
h(t) - 0 + 0 -
6 7
hiz) \ / \
3 6

= h(t) dong bién trén khoang (8;20) hay trong khoang tir 8h dén 20h d¢ sau ctia myc nudc

trong kénh ting dan.

Vay a=8;b=20 va a+b=28.

Xi nghiép 4 san xuit doc quyén mot loai san pham. Biét ring ham tong chi phi san xuét 1a
TC = x* —=77x* +1000x + 40000 va ham doanh thu 1a TR = —2x* +1312x, véi x 1 s6 san pham.

Loi nhuén cta xi nghiép A dugc xac dinh bang ham s6 f (x)=TR—TC, cuc dai loi nhuan ciia

xi nghiép 4 khi d6 dat bao nhiéu san pham?
Loi giai
Tra 1oi: x=52.
Xét ham s6:
f(x)=TR-TC =-2x" +1312x—(x’ = 77x* +1000x +40000) .

f(x) =—x" +75x> +312x—40000 .

TXD: D =(0;+).

R x:52(N)
Tacod f'(x)=-3x"+150x+312=0 <
x=-2(L)
Bang bién thién:
X 0 32 o0
f(r) + 0 -

) oo T

Swu tam va bién soan
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Cau 26:

Cau 27:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO
Ham sb dat gia tri cuc dai y, = 74416 tai x=52.
Vay loi nhuan cua cong ty dat cuc dai khi sb san phém x=52.
Dé thiét k& mot chiée bé ca hinh chit nhat c6 chiéu cao 1a 60cm, thé tich 1a 96.000cm’ , ngudi

tho dung loai kinh dé su dung lam mat bén c6 gid thanh 70.000 d(‘ﬂ)ng/m2 va loai kinh dé 1am mat
day co gia thanh 13 100.000 dong/m?2. Tinh chi phi thdp nhat dé hoan thanh bé ca.

Loi giai

Dién tich cua day hop la: S = % = 966(())00 =1600cm’ = 0,16m’

Goi chiéu dai canh day cua hop 1a x,(x >0, m)

0,16

X

Chiéu rong ctia hop 1a

Goi F(x) 1a ham chi phi d¢é lam dé ca.

Chi phi dé hoan thanh bé ca:

F(x) =0,16x100.000+2.0,6x.70.000 + 2.0, 6. 0.16 .70.000
by
=16.000+48.000x + 13440
x
Céu toan trd thanh tim x dé F(x) dat GTNN.
F'(x) =84.000 — 134240
X
F'(x)=0<:> 84.000 — 134240 =0<=x=0,4
X
Bang bién thién:
X 0 0.4 +a0
F'(x) — 0 +
F(x) \ /
Fmin

Vay chi phi thip nhit d hoan thanh bé ca la: 83.200 dong.
Mot con ca hdi boi ngugc dong dé vuot khoang cach 1a 300 km . Van tc dong nudc 1a 6 km/h .
Néu van toc boi ctia ca khi nu6e ding yén 1a v(km/h) thi nang luong ti€u hao cua cé trong ¢ gid
duogc cho badi cong thirc £ (v) =cv't, trong d6 ¢ 1a hing sé va E tinh bang Jun. Van toc boi cia
c4 khi nuéc dimg yén nim & khoang nao thi nang lugng tiéu hao ciia c4 giam?

Loi giai

Khi boi nguoc dong van tdc cia cé la: v— 6(km/h) .
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CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

300

Thoi gian dé ca vuot khoang cach 300km 1a ¢ = e (v > 6) .
v_
< A . i \ , . 5 300 v
Nang lugng tiéu hao cua ca khi vugt khoang cach 300km 1a E (v) =cv S =300c. .
V- V-
-9
E'(v)=600cv’. Y -, E'(v)=0=v=9 (viv>6).
(v=6)
Bang bién thién
% 6 9 +o0

E'(v) - 0 +

EG) | TN gy _—

Tir bang bién thién ta thdy véan tdc boi ciia ca khi nudc dung yén nam & khoang (6;9) thi nang

lugng ti€u hao cua ca giam.
Chu 28: Mot vat chuyén dong trén duong thing dugc xéc dinh béi cong thirc s(¢) =* —3¢* +7¢ -2, trong

d6 >0 va tinh bang gidy va s 1a quing dudng chuyén dong duoc cua vat trong ¢ gidy tinh
bang mét. Khi do:

a) Van tdc cua vat tai thoi diém =2 1a 7(m/s).

b) Gia tbc cua vat tai thoi didm =2 1a 6( m/ s2).

¢) Gia tde cua vat tai thoi diém ma van toc cia chuyén dong bfmg 16m/s* 1a 10( mls* ) .
d) Thoi diém 7 =1 (gidy) tai d6 van tdc cta chuyén dong dat gia tri nho nhat.

Loi gidi
| a) buang | b) Piing ‘ ¢) Sai ‘ d) Pbuing

Taco: s'(1)=3t"—61+7 va s"(t)=6t-6.

a) Van toc cla vat tai thoi diém ¢ =2 1a: v(2)=5"(2)=3.2"-62+7=7(m/s).

b) Gia tdc cua vat tai thoi diém =2 1a: a(2)=v'(2)=s"(2)=6.2-6=6(m/s*).
¢) Van tdc ctia chuyén dong bang 16m /s> tai thoi diém ¢ nghia la:

t =3 (thda man)
t =-1 (loai)

v(t)=5'(t)=16 <:>3t2—6t+7:16<:{
Gia toc cua vt tai thoi diém =3 1a: a(3)=v(3)=5"(3)=6.3-6=12(m/s").
d) Van tc cua chuyén dong c6 phuong trinh v(¢)=31>—61+7.
Cov'(t)=6t—6=0<=1=1.

Bang bién thién
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

Tir bang bién thién suy ra ham s c6 gia tri nho nhat bang 4 tai r =1.
Vay tai thoi diém ¢ =1 thi vén tdc cta chuyén dong dat gia tri nho nhit bang 4(m/s).
Ciau 29: Mot vat chuyén dong thang duoc cho boi phuong trinh: s(t) = —%f +4¢> +9¢ , trong d6 ¢ tinh
bang gidy va s tinh bang mét. Khi dé:
a) Van toc cla vat tai cc thoi diem =3 gidy la v(3)=1m/s.
b) Quéng duong vat di duoc tir luc bat dau chuyén dong dén khi vat dimg yén 1a 162(m).
¢) Gia toc clia vat tai thoi diém 7 =3 gidy: a(3)=2m/s".
d) Trong 9 gidly dau tién, vét tang toc khi 7 €[0;4].

Loi giai

| a)Sai | b)Ping | c)Ping | d)Ding

a) v(t)=s"(t)=—1"+8t+9 = v(3)=24m/s.

t =—1(ktm)
t=9(tm)

b) Vat dung yén khi v(1)=0< —* +8+9=0<
Quing duong vat chuyén dong dugc dén thoi diém =9 la:
5(t)= %.93 £4.9°+9.9=162(m).

c) Gia tbc cua vat: a(¢)=s"(r)=-2+8.

Gia toc clia vat tai thoi diém =3 gidy: a(3)=2m/s’.

d) Xét ham v(1)=—1> +81+9; V(1) =2t +8
V(t)=0=>1=4

Béng bién thién ctia ham s6 v(t) =" +8t+9 Vi te [();9] :
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Cau 30:

CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

t 0 4 9
Vv (#) + 0 -
25
V(1) fffjﬁa Raxmﬂ
9 0

Trong 9 gidy dau tién, vat tang toc khi r €[0;4].

Mot loai thuoc duge dung cho mot bénh nhan va ndng d6 thude trong mau cia bénh nhan dugc
giam sat bdi bac si. Biét rang nong do thude trong mau cia bénh nhan sau khi tiém vao co thé

trong ¢ gio dugc cho béi ham s6 ¢6 cong thire ¢(7) = (mg/L).Khido

£ +1
A a2 A a s 3
a) Nong do thudc trong mau ctia bén nhéan sau 3 giv la ¢(3)= E(mg /L).

t 1-#
1‘ ! =
tz +1 ac (t) (tz +1)2

b) Pao ham ctia ham $b c(t) =

c) Nong d¢ thude trong méu bénh nhan tang trong khoang ¢  (0;2).
) . o 1
d) Nong do thudc trong mau ctia bénh nhan cao nhat khi 7 = 5"

Loi giai

| a)bing | b)Ping | )Sai | d)Sai |

Y 33
a)Xethamsoc(t)—t2+1,(t>0):>c(3)_32+1_10,

P +1-2 147

b) ¢'(¢ = .
) (t2 +1)2 (t2 +1)2
=1
) c(1)=0= ;:—1'
Bang bién thién cta ham s6 c(t) = 7 :_1 (t>0).
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Cau 31:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI CUA HAM SO

c'(1) + 0 -

L e
0 0

d) Véi ¢t =1 gio thi ndong do thude trong mau ctia bénh nhan cao nhat.
Ong An mudn xdy mot cai bé chira nude 16n dang mot khdi hop chir nhat khong nap cé thé tich

b | =

bang 288m’. P4y bé 1a hinh chit nhat c6 chiéu dai gip d6i chiéu rong, gia thué nhan cong dé
xdy bé la 500000 dong/m’. Ba kich thuéc cia bé dwoc md ta nhu hinh v& dudi

(a(m) > O,C(m) > O)

2a

Néu 6ng An biét xac dinh céc kich thudc ciia bé hop li thi chi phi thué nhan cong s& thip nhat
va (Biét do day thanh bé va day bé khong dang ké). Khi do:
a) Dién tich cac mat can xay la S =2a” +4ac+2ac =2a’ +6ac .
b) 2a’c =288.
¢) Dién tich cac mit can xdy nho nhét 13 216m.
d) Chi phi thap nhat dé xay dung bé d6 1a 108 triéu dong.
Loi giai

| a) bung | b) Dung ‘ ¢) Dung ‘ d) bung

a) Tur hinh vé ta c6 ba kich thudc cua bélaa, 2a, c.
Ta c6 dién tich cach mat can xay 1a S =2a” +4ac+2ac =2a’ +6ac .

b) Thé tich bé V' = a.2a.c = 2a’c =288(1)

144 144 4
c) Tu (1) = c=—5 nén S:2a2+6a.—2=2a2+&.

a a a

; 4 4
Xét ham so S(a):2a2+&:>S'(a):4a—g.
a a
4
S'(a)=0<:>4a—£=0c>a3 =216<a=6
a

Bang bién thién cta ham sb S(a)=2a’ +@(a >0)
a
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CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

d) S =216m?, khi d6 chi phi thap nhét 13 216.500000 =108 tri¢u dong.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|| DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 2: GIA TRI NHO NHAT VA GIA TRI LON NHAT CUA HAM SO

@ LY THUYET.

L. Djnh nghia: Cho ham s y = f(x) xéc dinh trén mién D.
. o . . . | f(x)<sM,vxeD
e SO M goi la gia tri 16n nhat cua ham s6 y = f(x) trén D néu: .
Ax, €D, f(x,)=M

Ki hiéu: M =max f(x) hodc M :mgxf(x).

xeD
f(x) >m,VxeD

e S6 m goi 1a gié tri nhé nhét ciia ham s y = f(x) trén D néu: .
dx, eD,f(xO):m

Ki hiéu: m = mmf( )hodc m = mDinf(x)

IL. Cdch tim gid tri I6n nhét, gid tri nhé nhit cia ham sé
Quy tiic tim gid tri I6n nhdt, gid tri nhé nhit ciia ham lién tuc trén mét doan
Gia st ham sé y = f(x) lién tyc trén doan [a;b]. Khi do, d¢ tim gid tri 16n nhat, gié trj nho nhat
cua ham f trén doan [a;b] ta lam nhu sau:
Bu6c 1: Tim cac diém x,; x,;...; x, thudc (a;b) ma tai d6 ham s6 ¢6 dao ham bang 0 hoic
khong xac dinh.
Budce 2: Tinh f(x,); f(x,)5..5 f(x,); £ (a); £(b).
Budce 3: So sanh céc gia tri tim duoc.
S6 16n nhat trong cac gia tri do 1a gia tri 16n nhét ciia ham f trén doan [a; b] , s6 nho nhét trong
cdc gid tri d6 1a gid tri nho nhat cia ham £ trén doan [a;b].
Chu y:
[a:]
min f (x)= f(a

[a:0]

maxf(x) = f(b)
1) y'>0,Vxe[a;b] )

2) y'<O,Vxe[a;b]

3. Quy tac trén chi dugc sir dung trong céc bai toan tim gia tri 16n nhét, gia tri nho nhét ctia ham

sO trén mot doan.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

4. Di voi bai toan tim gia tri lon nhét, gia tri nho nhét ciia ham s6 trén mot khoang (nira khoing)
thi ta phai tinh dao ham, 1ap bang bién thién cia ham £ rdi dua vao ndi dung ciia bang bién
thién dé suy ra gia tri 16n nhét, gia tri nho nhét ciia ham £ trén khoang (nira khoing) do.

5. Gi4 tri 16n nhat, gi4 tri nho nhat ciia ham sd trén mot khoang (nira khoing) co thé khong ton
tai.

<‘ HE THONG BAI TAP TOAN THUC TE

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Mot doanh nghiép du kién loi nhuan khi san xudt x san pham (0 < x <300) duoc cho bai ham
s6 y=—x"+300x* (don vi: ddng) va dugc minh hoa bang dd thi & hinh bén dudi.
h% N

4000000

, 300
% 200 \ o

Can san xuét bao nhiéu san phém dé doanh nghi¢p thu duogc lgi nhuan cao nhét?
D6 thi bén dudi 14 tde do ctia mot chiée xe dua trén doan duong dua bang phang dai 3 km.

Wkm/ h)

160
130

70

0 3 x(km)

Téc d6 nho nhit cia xe dua trén doan duong niy bang
Quy dao cua mot vat duge ném 1én tir géc O (duoc chon la diém ném) trong mat phéng toa do

x”+x, c6 toa do dinh 1a 1 (%,%}, trong d6 x (mét) 1a

Oxy la mot parabol y=-—
Xy Ot p y 1000

khoang cach theo phuwong ngang trén mat dt tir vi tri cta vat d&én géc O, y (mét) 1a do cao cua
vat so v6i mat dat. Do cao 16n nhét cua vat trong qué trinh bay la

Mot xe 6 td chd khach du lich ¢6 stre chira tdi da 13 16 hanh khéch. Trong mdt khu du lich, mot
doan khach gdm 22 nguoi dang di bo va mudn thué xe vé khach san. Lai xe dua ra thoa thuan
v6i doan khach du lich nhu sau: Néu mot chuyén xe ché x (ngudi) thi gia tién cho mdi ngudi la
(4O—x)2 A A . fs AAL 1a: ~ A A Ay
s (nghin dong). Trong bon phuong an dudi day, 1ai xe s€ thu dugc nhiéu tién nhat ing
v6i s khach dugc ché 1a

Gia sir mot cong ty du lich ban tour voi gia 1a x (triéu dong)/khach thi doanh thu s& dugc biéu
dién qua ham s& f(x) =—200x" +550x . Cong ty phai ban gia tour cho mot khach 1 bao nhiéu

dé doanh thu tir tua xuyén Viét 1a 16n nhat (1am tron toi hang phan trim).
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot cong ty bat dong san c6 50 cin ho cho thué. Biét rang néu cho thué mdi cin ho véi gia x
triéu dong mdi thang thi lgi nhudn ctia cong ty sé& duoc biéu dién boi ham sob

2
X

F (x) =— 50.000 +90x (ddng). Vay cong ty can cho thué can ho véi gia bao nhiéu dé loi nhuan

ctia cong ty cao nhat?

Ngudi ta can xdy mot bé nude ngadm dang khdi hop chir nhat co thé tich bang 500m°. Day bé 1a
hinh chir nhat c6 chiéu dai gap ba lan chiéu rong. Chi phi dé xay bé 1a 2,5 triéu dong/m* . Hay
xac dinh chi phi thap nhit dé xay bé (két qua lam tron dén hang phan tram).

M6t nha san xuit mudn thiét ké mot chiée hdp cd dang hinh hdp chir nhat khong co nép, c6 day
1a hinh vudng va dién tich bé mit bang 108cm? nhu hinh bén dudi. Tim chiéu cao cua chiéc hop
sao cho thé tich cta chiéc hop 1a 16n nhat.

r
’

¢
¥

Trong 5 gidy dau tién, mot chit diém chuyén dong theo phwong trinh S(t) = +61° +t+5,
Trong d6 ¢ tinh bang gidy va s tinh bang mét. Chat diém c6 van tdc tirc thoi 16n nhit bang bao
nhiéu trong 5 gidy dau tién d6?
Ngudi ta bom xidng vao binh xing cta mot xe 6 t6. Biét rang thé tich ¥ ( lit) cua lugng xing
trong binh xdng tinh theo thoi gian bom xdng ¢ (phut) dugc cho bdi cong thic
V(t)=300(£ —£')+4,0<r<0,5.

( Nguon: R.I.Charles et al. Algebra, Pearson)

a) Ban dau trong binh xidng c6 bao nhiéu lit xing?
b) Sau khi bom 30 gidy thi binh xang day. Hoi dung tich cta binh xdng trong xe 1a bao nhiéu 1it?
c¢) Khi xdng chay vao binh xang, goi V'(t ) 1a tdc d6 tang thé tich tai thoi diém ¢ véi 0<r<0,5
. Xdng chay vao binh xing & thoi diém nao c6 téc do ting thé tich 14 16n nhat?
Ho ép khi quan co lai, anh hudng dén téc do ciia khong khi vao khi quan. Tdc d6 cta khong khi
di vao khi quan khi ho dugc cho boi cong thue

V=k(R-r)r’ v6i 0<r<R,
Trong d6 & 1a hiang s6, R 1a ban kinh binh thudng cta khi quan, » 13 ban kinh khi quan khi ho
(Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014). Hoi ban kinh cta khi quan
khi ho bang bao nhiéu thi téc d6 cta khong khi di vao khi quan 14 16n nhat?
Gia str s6 lwong cia mot quan thé ndm men tai moi trudng nudi cay trong phong thi nghiém duogc

mo hinh hoa bang ham s6 P(¢) = > trong d6 thoi gian ¢ duoc tinh bang gid. Tai thoi

a
-0,75¢t °
+e ™

diém ban dau 7 =0, quan thé c6 20 té bao va tang véi toc do 12 té bao/gio. Tim cac gi tri clia a
va b . Theo mo hinh nay, s6 lugng nAm men khong vuot qué bao nhiéu?

Anh Ba dang trén chiée thuyén tai vi tri A cach bo song 2km , anh dy dinh chéo thuyén vao bo
va tiép tuc chay bo theo mdt duong thfmg dé dén mot dia diém B toa lac ven bo song, B cach vi
tri O trén bo gan voi thuyén nhét 14 4km (hinh v&). Biét rang anh Ba chéo thuyén véi van tdc
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

6m/h va chay bo trén bo voi van téc 10km / h . Khoang thoi gian ngan nhat dé anh Ba tir vi tri
xut phat dén duoc diém B 1a

Al
2km
*1 - ;B 7
0 P 4.

Ak

Mot loai vi khudn dugc tiém mét loai thude kich thich sy sinh san. Sau t phut, s6 vi khuan duoc
xac dinh theo cong thirc N (1) =1000+ 307> —#° (0 <7 <30). Hoi sau bao gidy thi s6 vi khuan 16n
nhat?

Giam déc mot nha hat A dang phan van trong viéc xac dinh murc gia vé xem céc chuong trinh
dugc trinh chiéu trong nha hat. Viéc nay rat quan trong né s& quyét dinh nha hat thu duoc bao
nhiéu lgi nhuén tir cac budi trinh chiéu. Theo nhitng cudn sb ghi chép ciia minh, 6ng ta xac dinh
duoc rang: néu gia vé vao cira 1a 20 USD/ngudi thi trung binh ¢6 1000 nguoi dén xem. Nhung
néu ting thém 1 USD/nguoi thi s& mat 100 khach hang hodc giam di 1 USD/ngudi thi s& co
thém 100 khach hang trong sb trung binh. Biét ring, trung binh, mdi khach hang con dem lai 2
USD lgi nhuan cho nha hat trong cac dich vu di kém. Hiy gitp gidm doc nha hat nay xac dinh
xem can tinh gid vé vao ctra 1 bao nhiéu dé thu nhap 1 16n nhat.

Mot nha san xuit mudn thiét ké mot chiée hop co dang hinh hop chit nhat khong co nip, c6 day
1a hinh vudng va dién tich bé mat bang 108cm? nhu hinh bén dudi. Tim chiéu cao cua chiéc hop
sao cho thé tich cta chiéc hop 1a 16n nhat.

»

¢
i

Nha san suét dy dinh sir dung hét 6m* kinh dé 1am mot bé c4 bang kinh c6 dang hinh hop chit
nhat khong nap, c6 day 14 hinh vudng (cac mbi ghép co kich thude khong dang ké). Tim cac kich
thudc cua bé ca dé bé ca c6 dung tich 1a 10n nhat?

Mot ngudi ban gao mudn dong mot thung tén dung gao c6 thé tich khong d6i bang10 m*, thung
t6n hinh hop chit nhat c6 day 1a hinh vudng, khong nip. Trén thi truong, gia ton lam day thung
13 90000/ m* va gia ton lam thanh xung quanh thung 1a 40000/ m*. Hoi ngudi ban gao dé can
dong thung dung gao v6i canh day bang bao nhiéu dé chi phi mua nguyén liéu 1a nho nhat?
Mot loai thude duge dung cho mdt bénh nhan va ndng do thudc trong méau cta bénh nhan duoc
giam sat boi bac si. Biét rang nong do thudc trong mau ciia bénh nhan sau khi tiém vao co thé

sau ¢ git duoc cho boi cong thirc ¢ (1) = o (mg/ L) . Saukhi tiém thudc bao 1au thi ndng do
+

thuoc trong méau cua bénh nhan cao nhat?
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Cho mot tim nhom hinh vudng canh 40cm . Nguoi ta cit & bén goc ciia tim nhom d6 bén hinh
vudng bang nhau, mdi hinh vudng cé canh bing x(cm) , 10 gap tAm nhom lai nhu hinh v& dudi

day dé duoc mot cai hop khong nap. Tim x dé hop nhan duoc c6 thé tich 16n nhat?

Ho ép khi quan co lai, anh huong dén téc d6 khong khi di vao khi quan. Téc d6 cta khong khi di
vao khi quan khi ho do dugc bdi cong thirc @ V =k(R—r)r* voi 0<r<R,trong do k la héng $0,
R 1a ban kinh binh thuong cua khi quan, r1a ban kinh khi quan khi ho. Hdi ban kinh khi quan
khi ho bang bao nhiéu thi tdc d6 cta khong khi di vao khi quan 13 16n nhat?

Mot vat chuyén dong theo quy luat S =—¢> +18¢%, véi ¢ (gidy) 1a khoang thoi gian tinh tir lac
vat bat dau chuyén dong va s(mét) 1a quing dudng vat di duoc trong thoi gian d6. Hoi trong
khoang thoi gian 10 gidy, ké tir lac bat dau chuyén dong, van tdc 16n nhit cua vat dat dugc bang
bao nhiéu?

Khi san xuat v6 lon sira bia hinh try, cdc nha san xuat ludn dit tiéu chi sao cho chi phi san xuét
v6 lon 12 nho nhat. Hoi khi nha san xuat mudn thé tich ciia hop sita 1a ¥ ecm’, thi dién tich toan
phan cua lon sita nho nhét bang bao nhiéu?

Mot soi day kim loai dai 60dm duogc cat thanh hai doan. Poan day thir nhat uén thanh hinh
vuong canh a, doan day tha hai udn thanh duong tron ban kinh r. bé téng dién tich cua hinh
vudng va hinh tron nho nhat thi ti sb 4 bang bao nhiéu?

r

l l

Hang ngay muc nudc cua ho thiy dién ¢ mién Trung 1€n va xudng theo lugng nude mua va cac
suoi nude d6 vé ho. Tinh tir thoi diém 8 gio sang, d6 sdu cua muc nudce trong ho tinh theo mét
va 1én xuong theo thoi gian ¢ (gio) trong ngay cho bdi cong thic:

1 .
h (t) = —§t3 +5¢% +24¢ (l‘ > 0) . Biét rang phai thong bao cho cac ho dan phai di doi trude khi

xa nudc theo quy dinh trude 5 gio. Hoi can thong bao cho ho dan di doi trude khi xa nude may
gid. Biét ring myc nudc trong hd phai 1én cao nhat méi xa nude.

Pé thiét ké mot chiéc bé ca hinh hop chir nhat khéng nip c6 chidu cao 1a 60cm , thé tich 96000¢m
. Nguoi tho dung loai kinh dé st dung lam mat bén c6 gia thanh 70000 VNP / m* va loai kinh
dé 1am mit ddy c6 gia thanh 100000 VD / m?> . Tinh chi phi thap nhat dé hoan thanh bé ca.
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Nha xe khoan cho hai tai x An va Binh mdi nguoi lan luwot nhan 32 lit va 72 lit xang trong mot
thang. Biét rang trong mot ngay tong sd xang ca hai nguoi sir dung 13 10 lit. Tong s6 ngay it nhat
dé hai tai xé str dung hét sb xang duoc khoan 13 bao nhiéu (biét sd lit xang tiéu thu trong cac ngay
la nhu nhau).

Mot loai thude duoge dung cho mot b¢nh nhan va néng dd thude trong mau cua bénh nhan duoc
giam sat boi bac si. Biét rang ndong do thude trong mau cua bénh nhan sau khi tiém vao co thé

trong ¢ gi& duoc cho boi cong thic ¢(t)= (mg/L). Hoi sau khi tiém thudc bao lau thi

£ +1
ndng do thude trong mau cua bénh nhan cao nhat?
Ong A du dinh sir dung hét 5m? kinh dé 1am mot bé ca béng kinh c¢6 dang hinh hop chir nhat
khong nap, chiéu dai gip doi chiéu rong. Bé ca ¢ dung tich 16n nhat bang bao nhiéu?

Ong Khoa mudn xay mot bé ca chira nwéc dang khéi hop chir nhat khong nap c6 thé tich 288 m’
. Bay bé 12 hinh chir nhat c6 chiéu dai gip d6i chiéu rong, gia thué cong nhan xay bé 1a 500000
dong/ m* . Néu ong Khoa biét xac dinh cac kich thudc mot cach hop li thi chi phi thué nhan cong
s& thap nhat. Hoi 6ng Khoa tra chi phi thip nhét dé xay dung bé ca d6 1a bao nhiéu?

Cho hai vi tri 4, B cach nhau 615 m, cung nam vé mot phia bod song nhu hinh vé.

B
® —

615m

Khodang cach tir 4 vatir B dén bo song lan luot1a 118 m va 487 m. Mot nguoi di tir 4 dén
bo sdng dé 1ay nuéec mang vé B . Poan dudng ngin nhét 1a s nguyén duong ma ngudi do co
thé di 1a bao nhiéu?

Mot cong ty san xudt nhimng chiéc x6 bang nhom hinh try khong c6 nap du chira duoc10 lit nudc.
Hoi ban kinh day (don vi cm) ctia chiéc x6 bang bao nhiéu dé ctra hang ton it nguyén vat lidu
nhat.( Két qua 1am tron dén hang phan chuc).

T mot miéng ton dang nura hinh tron c6 ban kinh R =4 dm, nguoi ta mudn cit ra mot hinh chix
nhat. Hoi dién tich 16n nhét cta hinh chit nhat c6 thé cit duoc 1a bao nhiéu?

o o P
Mot hd lam nghé dét vai lua to tim san suit mdi ngay dugc x mét vai lya (1< x <18). Téng chi
phi san xudt x mét vai lua, tinh bang nghin dong, cho boi ham chi phi:
C(x)=x"—3x" —=20x+500.

Gia str ho 1am nghé dét nay ban hét san pham mdi ngay véi gia 220 nghin dong/mét.

Page 15

Swu tam va bién soan



Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Goi L(x) la lgi nhuan thu dugc khi ban x mét vai lya.

Hoi loi nhuén t6i da ctia ho lam nghé dét vai lua to tim trong mot ngay?

Mot ngudi quan li ctia mot khu chung cu ¢6 80 cin hd cho thué nhan thay rang tat ca cac can ho
s& c6 nguoi thué néu gia thué mot can ho 1a 7 triéu dong. Mot cude khao sat thi trudng cho thay
rang, trung binh cir mdi 1an ting gia thué cin ho thém 100 nghin dong thi s& c6 thém mot can ho
bi bo tréng. Ngudi quan 1i nén dit gia thué mdi can ho 1a bao nhiéu dé doanh thu 14 16n nhat?
Mot loai thude duoc dung cho mot bénh nhan va néng d6 thude trong mau cuia bénh nhan dugc
giam sat boi bac si. Biét rang nong d6 thude trong mau ctia bénh nhan sau khi tiém vao co thé

trong ¢ gio dugc cho boi cong thirc ¢ (1) =— . (mg/L). Sau khi tiém thudc bao lau thi ndng
t+

d6 thudc trong mau cua bénh nhan cao nhat?

Hai thanh phd 4 va B cach nhau mot

con song. Nguoi ta xay dung mot cay

cau EF bic qua song biét rang thanh

phd A cach con song mot khoang 1a A g4m H

4km va thanh phd B cach con séng B

mot khoang 1a 6km (hinh v&), biét ‘ -

HE +KF =20km va d6 dai EF £

khong d6i. Hoi xay cdy cau cach B
thanh phd A4 1 bao nhiéu km dé Kk 6km

duong di tir thanh phd 4 dén thanh
phd B 1a ngin nhat (di theo duong
AEFB)? (két qud lam tron dén phan
chuc)

’ A A r A e r R A N e 700 \ A \ A \ )
Béc nong dan c6 ba tam ludi thép B40, moi tam dai , |[— (m) va muodn rao mét khu vuon co

3

dang hinh thang can 4BCD nhu trong hinh v&. Khu vuon ¢ 3 mit rao, mat con lai tiép giap voi
bo s6ng nén khong can rao. Hoi dién tich 16n nhat ma bac nong dan co thé rao duoc 14 bao nhiéu

mét vudng?

Mot cong ty bat dong san c6 50 cin ho cho thué. Biét rang néu cho thué mdi cin ho véi gia
2.000.000 d6ng mdi thang thi moi can ho déu c6 nguoi thué va ¢ mdi 1an ting gia cho thué mdi
can ho 100.000 dong mdi thang thi c6 thém 2 cin ho bi bo tréng. Mudn ¢6 loi nhuan cao nht,
cong ty d6 phai cho thué v6i gia mdi cin ho 12 bao nhiéu (don vi tinh bang triéu déng va lam tron
két qua t6i hang phéan tram)?
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Cau 40:

Cau 41:

Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

bé lam mot ctra $6 o dang mot hinh ban nguyét va mét hinh chit nhat ghép lai nhu hinh v€ bén
dudi, nguoi ta dung 8 m day thép dé lam cac dudng vién. Goi x, y 1a do dai canh cua khung
hinh chir nhat.

a) Chidu dai day dé uén ra ban nguyét la %

4+
b) Gia tri ciia y tinh theo x la 4—M.

¢) Dién tich ctia ctra s0 1a S = 4x—x°.
d) Khi dién tich ciia ctra s6 16n nhét thi y = 16

8+
C6 hai cay cOt, mQt cay cao 12 m va mot cay cao 28 m ding cach nhau 30 m. Ching dugc gilr
béng hai soi day, gén vao mot coc duy nhét ndi tir mat dat dén dinh mdi cot. Goi x 1a khoang
cach tir cOt cao 12m dén coc.

a) D¢ tong chiéu dai clia ddy ngin nhat thi x € (0;30).
b) Chiéu dai soi day néi tir coc dén dinh cot cao 28 m 13 V1684 +x” .

¢) Téng chidu dai cua day 1a V144 + x* +~/1684—60x + x° .
d) Tong chiéu dai ngan nhét cia day 1a 48,5m.

Mot chat diém chuyén dong theo phwong trinh s(t) =1 =3t +8t+1, trong d6 ¢ tinh bang gidy
va s(t) tinh bang mét. Cac phat biéu sau diing hay sai

a) Van toc clia chat diém tai thoi diém ¢=3(s) bing 8m/s.

b) Tai thoi diém ma chat diém di chuyén dugc 13m, van tc khi d6 bang 8m /s

¢) Van tc nho nhét cua chat diem 14 5m /s .

d) Gia tdc tai thoi diém chét diém dat van téc nho nhét bang 2m/ s*.
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Cau 43:

Cau 44:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cho mot tdm nhom hinh vudng c6 canh bing 30 (cm) . Nguoi ta cat & bdn goc ctia tAim nhom do
thanh bon hinh vuéng bang nhau, mdi hinh vudng c6 canh x(cm), rdi gap tim nhom lai dé thanh

cai hop khong nép. Cac phat biéu sau dung hay sai?

a) Pay cua hop 1a mot hinh vudng ¢ canh bang 30— x(cm)
b) Néu x =3cm thi thé tich hop bang 1500(cm3) .
c) Thé tich hop dat gia tri lon nhat khi x=15 (cm)

d) Gia tri 16n nhit caa hop bang 2000cm’ .
Mot tAm nhom hinh vudng canh 120cm . Ngudi ta cat & bén goc ciia tim nhom d6 bon hinh vudng
bang nhau, mdi hinh vuéng cé canh bang x (cm), rdi gép tAm nhom lai nhu hinh v& duéi day dé

dugc mot cai hop khong nap.

a) Thé tich khdi hop nhan duoc khi tinh theo x 1a ¥ = x(120~2x)’.
b) Khi x =10cm thi thé tich cita khéi hop nhan duoc 1a 1(m’).
¢) Bé hop nhan duogc c6 thé tich 16n nhit thi x = 20(cm).

d) Hop nhan dugc co thé tich 1on nhét 1a 128(dm3 )
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Céu 45: Duong day dién 110KV kéo tir tram phat ( diém A ) trong dét lién ra Con Pao ( diém C). Biét

BC =60km, AB=100km , goc ABC =90°, nhu hinh v&. M&i km day dién dudi nude chi phi 1a
5000USD, chi phi cho mdi km day dién trén bo 1a 3000USD . Piat x = AG .

c

60 km

=]
%]
e

100 km

a) Khi x =20km thi duong day dién ndi tr C vé G dai 100km .
b) Khi x =204m thi tong chi phi mic dién 12 560.000USD .

¢) Tong chi phi méc dién nho nhét khi x = 50km .

d) Tong chi phi mic dién nho nhat 1a 540.000USD .
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|| DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 2: GIA TRI NHO NHAT VA GIA TRI LON NHAT CUA HAM SO

@ LY THUYET.

L. Djnh nghia: Cho ham s y = f(x) xéc dinh trén mién D.
. o . . . | f(x)<sM,vxeD
e SO M goi la gia tri 16n nhat cua ham s6 y = f(x) trén D néu: .
Ax, €D, f(x,)=M

Ki hiéu: M =max f(x) hodc M :mgxf(x).

xeD
f(x) >m,VxeD

e S6 m goi 1a gié tri nhé nhét ciia ham s y = f(x) trén D néu: .
dx, eD,f(xO):m

Ki hiéu: m = mmf( )hodc m = mDinf(x)

IL. Cdch tim gid tri I6n nhét, gid tri nhé nhit cia ham sé
Quy tiic tim gid tri I6n nhdt, gid tri nhé nhit ciia ham lién tuc trén mét doan
Gia st ham sé y = f(x) lién tyc trén doan [a;b]. Khi do, d¢ tim gid tri 16n nhat, gié trj nho nhat
cua ham f trén doan [a;b] ta lam nhu sau:
Bu6c 1: Tim cac diém x,; x,;...; x, thudc (a;b) ma tai d6 ham s6 ¢6 dao ham bang 0 hoic
khong xac dinh.
Budce 2: Tinh f(x,); f(x,)5..5 f(x,); £ (a); £(b).
Budce 3: So sanh céc gia tri tim duoc.
S6 16n nhat trong cac gia tri do 1a gia tri 16n nhét ciia ham f trén doan [a; b] , s6 nho nhét trong
cdc gid tri d6 1a gid tri nho nhat cia ham £ trén doan [a;b].
Chu y:
[a:]
min f (x)= f(a

[a:0]

maxf(x) = f(b)
1) y'>0,Vxe[a;b] )

2) y'<O,Vxe[a;b]

3. Quy tac trén chi dugc sir dung trong céc bai toan tim gia tri 16n nhét, gia tri nho nhét ctia ham

sO trén mot doan.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

4. Di voi bai toan tim gia tri lon nhét, gia tri nho nhét ciia ham s6 trén mot khoang (nira khoing)
thi ta phai tinh dao ham, 1ap bang bién thién cia ham £ rdi dua vao ndi dung ciia bang bién
thién dé suy ra gia tri 16n nhét, gia tri nho nhét ciia ham £ trén khoang (nira khoing) do.

5. Gi4 tri 16n nhat, gi4 tri nho nhat ciia ham sd trén mot khoang (nira khoing) co thé khong ton
tai.

<‘ HE THONG BAI TAP TOAN THUC TE

Cau 1:

Cau 3:

Mot doanh nghiép du kién loi nhuan khi san xudt x san pham (0 < x <300) duoc cho bai ham
s6 y=—x"+300x* (don vi: ddng) va dugc minh hoa bang d thi ¢ hinh bén dudi.

v H

4000000

. 300
o 200 \ x

Can san xuét bao nhiéu san phém dé doanh nghi¢p thu duogc lgi nhuan cao nhét?
Loi giai
Dua vao d0 thi ta thidy ham s c6 gia tri 16n nhét bang 4000000 khi x = 200 .
Do d6 cén san suit 200 san phém thi doanh nghi¢p thu dugc lgi nhuén cao nhét.
D6 thi bén dudi 1a tdc do ctia mot chiée xe dua trén doan duong dua bang phang dai 3 km.

Wkm/ h)

160
130

70

0 3 x(km)

Téc d6 nho nhit cia xe dua trén doan duong niy bang
Loi giai
Duya vao d6 thi ta thay tbc d6 nho nhat bang 70km / k.
Quy dao ctia mot vat dugc ném Ién tir gde O (duge chon 13 diém ném) trong mit phang toa do

500 250

Oxy 1a mot parabol y=— x* +x, co toa do dinh 1a 7 (T,T) trong d6 x (mét) la

1000
khoang cach theo phuong ngang trén mat dat tir vi tri ctia vat dén géc O, y (mét) 1a d6 cao cua

vat so v6i mat dat. Do cao 16n nhét cua vat trong qué trinh bay la

Loi giai
Vi parabol y =- x” +x cotoadd dinh la 1 (%,?J nén gia tri 1én nhat cua ham s6
3 2 M 50
=— X~ +x bang —.
¥~ To00 573
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Cau 4:

Cau 6:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot xe 6 t6 chd khach du lich c6 strc chtra toi da 1a 16 hanh khach. Trong mot khu du lich, mot
doan khach gdbm 22 ngudi dang di bo va mudn thué xe vé khach san. Lai xe dua ra thoa thudn
v6i doan khach du lich nhu sau: Néu mot chuyén xe ché x (ngudi) thi gia tién cho mdi nguoi 1a
(40—x)2 s A A . re AAL 1at ~ A A Ay s
——— (nghin dong). Trong bon phuong an dudi day, 1ai xe s€ thu dugc nhi€u tién nhat ing
voi s6 khach duoc cho 1a
Loi giai
Goi f(x),xeN’ 1algi nhudn ma l4i xe c6 thé thu vé khi ché x ngudi trong chuyén xe do.

40— x)’ ; .
Tacod f(x)= x.% (nghin dong) v6i 1< x<16. Tinh tryc tiép f(13)=4738,5 (nghin);

£ (14)=4732 (nghin); f(15)=4687,5 (nghin); f(16)=4608 (nghin).
Vay lai xe ché 13 ngudi dé thu duoc nhidu tién nhat.
Gia st mot cong ty du lich ban tour voi gia 1a x (triéu dong)/khach thi doanh thu s& dugc biéu
dién qua ham s& f(x)=-200x" +550x . Cong ty phai ban gia tour cho mot khach 1a bao nhiéu
dé doanh thu tir tua xuyén Viét 1a 16n nhat (Iam tron téi hang phan tram).

Loi gii

Doanh thu 1a f(x) =-200x" +550x .

Taco f'(x)=-400x+550. f'(x)zO@x:%.

Béang bién thién
11
T 0 — +00
8
f'(x) + 0 -
o) 3025
T

N . e . X ., e, e . 1 1

Dua vao bang bién thién ta thay f(x) dat gia tri 1on nhat khi x = 5 1,375.

Vay cong ty cAn ban tour voi gia 1,38 triéu dong/khach thi doanh thu s& cao nhét.

Mot cong ty bat dong san ¢6 50 cin ho cho thué. Biét rang néu cho thué mdi can ho voi gia x
trieu déng mdi thang thi loi nhuin cia cong ty s& duoc biéu dién boi ham sd

2
X | \ .., cn 2Ry ~

F (x) =— +90x (dong). Vay cong ty can cho thué can ho véi gid bao nhiéu dé loi nhuan

50.000

clia cong ty cao nhat?

Loi giai
2
F(x)=—-———+90x.
50.000
F/(x)=———x490
25.000
F'(x)=0e - x+90 =0 & x =2.250.000

25.000
Bang bién thién:
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Cau 7:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X 2.000.000 2.250.000 40
F'(x) + 0 -
F(x) E

Suy ra F(x) dat gid trj 16n nht khi x =2.250.000
Vay cong ty phai cho thué véi gia 2.250.000 dong hay 2,25 triéu ddng mdi cin ho thi dugc co
loi nhuén cao nht.
Nguoi ta can xdy mot bé nude ngadm dang khdi hop chir nhat co thé tich bang 500m’°. Day bé 1a
hinh chir nhét c6 chiéu dai gip ba lan chiéu rong. Chi phi dé xay bé 1a 2,5 triéu dong/m’ . Hay
xéc dinh chi phi thdp nhét dé xay bé (két qua lam tron dén hang phan tram).

Loi giai
Goi chiéu rong cta hinh chit nhat day bé 1a x(m), (x> 0).

Suy ra chiéu dai ctia hinh chit nhat 1a 3x.

Goi & 1a chiéu cao ctia bé, tacd V =Sh=3x"h=500= h = 202)
x
Dién tich xay dung cua bé 1a
S =2hx+2h3x+2x.3x =6x" +8hx = 6x° +8. 50? X=6x"+ 4000 .
3x 3x
Cach 1: Xétham s6 £(x)=6x> + 20 150 ta co
, 4000 10
f(x)=12x— ™ :O<:>x:%.
Bang bién thién
10
- 0 ﬁ +o0
I(x) - 0 =
Sf(x) g e
T e
eI
L9 )
S i4 tri nho nhét ct ba 101 ki x= 22 < 4,807
uy ra gid tri nho nhat cia f(x) bang f % IX_S~ ,807(m).

2
Vay chi phi thip nhat dé xay bé 1a f(%].z, 5= 6(2 43000 2,5~1040,04 (triéu

)

O
[
o

dong).

Cach 2:

Theo bét déng thae Cosi, ta co:

£(x)=62" + 4000 _ ., 2000 2000 . i/ 62 2000 2000 _ i/8000000 .
X 3x 3x x  3x 3
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Cau 8:

Cau 9:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Déu bing xay ra khi 6x* = 2200 S x= 10
X

&l

Suy ra chi phi thip nhét dé xay bé 1 33/8002000 2,5~1040,04 triéu ddng.

Mot nha san xuat mudn thiét ké mot chiéc hop co dang hinh hop chir nhat khong c6 nap, co day
1a hinh vudng va dién tich bé mat bang 108cm? nhu Hinh 1.17. Tim chiéu cao cuia chiéc hop sao
cho thé tich cta chiéc hop 1a 16n nhat.

Loi gidi
Hinh hop trén c6 do dai canh day 13 x ( cm, x > 0) va chiéu cao Ia h (cm, 4 > 0)

108 —x*

Dién tich bé mit cta hinh hop 1a 108cm? nén x° +4xh =108 = h = (cm) (diéu kién

0<x<+/108 ).

— 52 _ 3
Thé tich cta hinh hop la: V=x2,h=x2.108 X =108x X

4x

(cm’). Bai toan tré thanh tim gid

3

tri 16n nhét cia ham s V = —%Jr 27x (0<x<+/108)

—3x*+108

Ta co: V'ZT,V':OQX=6 (do 0<x<+/108 )
Lap bang bién thién ctia ham s6

10 6 V108

VI + ” —_

108
Vo / T

Do d6, thé tich ciia chiéc hop 13 16n nhét khi d6 dai canh day x = 6cm
108 -6

Khi d6, chiéu cao cua chiéc hop la: =3(cm).

Trong 5 gidy dau tién, mot chat diém chuyén dong theo phuong trinh s(t) = +615+1+5,
Trong d6 ¢ tinh bang gidy va s tinh bang mét. Chéat diém c6 van toc tirc thoi 1on nhat bang bao
nhiéu trong 5 gidy dau tién d6?
Loi giai
Xéthamsd s(t)=—1"+61+1+5 (¢>0),
Ta co v(t) = S'(t) =3 +12t +1;
Khi d6 V'(¢) =—6t+12;
V(t)=0e-61+12=0=1=2
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Cau 10:

Cau 11:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Bang bién thién cta ham s6 v(l‘) nhu sau:

t 0 2 5
I(E) + 0 —
13

r@ | / \

Dua vao bang bicn thién, ta thay %;cgicv(t) =v(2)=13.

— 14

Vay van toc tirc thoi ciia chat diém 16n nhat bang 13m /s tai ¢ =2 gidy.
Ngudi ta bom xidng vao binh xing cia mot xe 6 t6. Biét rang thé tich ¥ ( lit) cua lugng xing
trong binh xdng tinh theo thoi gian bom xdng ¢ (phut) dugc cho bdi cong thic
V(t)=300(£ —£')+4,0<r<0,5.

( Nguon: R.I.Charles et al. Algebra, Pearson)
a) Ban dau trong binh xidng c6 bao nhiéu lit xing?
b) Sau khi bom 30 gidy thi binh xang day. Hoi dung tich cta binh xdng trong xe 1a bao nhiéu 1it?
c¢) Khi xdng chay vao binh xang, goi V'(t ) 1a tdc d6 tang thé tich tai thoi diém ¢ véi 0<r<0,5
. Xdng chay vao binh xing & thoi diém nao c6 téc do ting thé tich 14 16n nhat?

Loi giai

a) Ta co: V(O) =4 . Do d6 ban dau trong binh xing c6 4 lit xing.
b) Sau khi bom 30 gidy, tire 0,5 phut thi binh xing day. Ta c6¥ (0,5) =41,5. Vay dung tich cua
binh xang trong xe la 41,5 lit.
c) Taco V'(¢)=300(2¢-3¢*),1 €[0;0,5]. Co V" (¢)=300(2-6¢).
Khi d6 trén khoang (0;0,5),V"(¢)=0 khi ¢ = % :
V'(0)= o;V'Gj =100;7"(0,5)=75. Do do max V'(t)=100 tai ¢ = % :

A - 5 \ 1 9 e 3 A 1 A s 1 v A r LA A L~
Vay xang chdy vao binh ¢ thoi diém ¢ = ES ke tr khi bat dau bom c6 toc do tang.

Ho ép khi quan co lai, anh hudng dén téc do ciia khong khi vao khi quan. Tdc d6 cua khong khi
di vao khi quan khi ho dugc cho boi cong thue

V=k(R-r)r’ v6i 0<r<R,
Trong d6 k 1a hiang s6, R 1a ban kinh binh thuong cua khi quan, » 1a ban kinh khi quan khi ho
(Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014). Hoi ban kinh cta khi quan
khi ho bang bao nhiéu thi téc d6 cta khong khi di vao khi quan 14 16n nhat?

Loi giai

Xét ham sd V(r) = k(R - r)r2 =kRr’ —kr’ v6i 0<r<R;
Ta cod V'(r) =2kRr - 3kr*;

V'(r) =0 2kRr - 3> =0 < kr(2R - 3r) =0 <> r = 0 (nhn) hode 7 = =R (nhdn)
3
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Cau 12:

Cau 13:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Bang bién thién cta ham s6 V(r) nhu sau:

r 0 — R

V'(r) + 0 —

ol N

] 0

\ 9 <A .« A A A N A .y . , A . 2
Dua vao bang bién thién trén, ta thay ham so V(r) dat gia tri 16n nhat tai r = ER .

A . 2 VLA A o A o3 N ’ 5 N 12 A
Vay khi r = ER thi toc do cuia khong khi di vao khi quan la 16n nhat.
Gia str s6 lwong cia mot quan thé ndm men tai moi trudng nudi cay trong phong thi nghiém duogc

mo hinh hod bang ham sé P(t) = - trong do6 thoi gian ¢ dugc tinh bang gio. Tai thoi

a
—0,75¢ ?
+e

diém ban dau 7 =0, quan thé c6 20 té bao va tang véi toc do 12 té bao/gio. Tim cac gia tri clia a
va b . Theo mo hinh nay, s6 lugng nim men khong vuot qué bao nhiéu?
Loi giai
0,75ae™"
>
( b+ e—0,75z)

Theo d& bai, ta c6: P(0)=20 va P'(0)=12. Do dé, ta c6 hé phuong trinh:

Taco: P'(t)=

ﬁ:zo a=20(b+1)
0,75a _ 5

cy 1
Giai h¢ phuong trinh nay, ta dugc a =25 va b= 7

P 18, 757" T A x A A s
Khi d6, P'(t)=———=>0,Vt =0, tirc 1a s6 lugng quan thé nam men ludn tang.
e
A . : 25 g N 5
Tuy nhién, do lim P(¢) = lim ———— =100 nén s0 lugng quan thé nam men tang nhung
t—+0

>+ 1
—0.75¢
—+

khéng vuot qua 100 té bao.

Anh Ba dang trén chiéce thuyén tai vi tri A cach bo song 2km , anh dy dinh chéo thuyén vao bo
va tiép tuc chay bo theo mdt duong th.'fmg dé dén mot dia diém B toa lac ven bo song, B cach vi
tri O trén bo gan voi thuyén nhét 1a 44m (hinh v&). Biét rang anh Ba chéo thuyén véi van tdc
6m/h va chay bo trén by véi van tdc 10km / h . Khoang thoi gian ngan nhat dé anh Ba tir vi tri
xut phat dén duogc diém B 1a
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

i

AT,
2km
B _ BX
0 P k.
i 4kcm i
Loi giai
Ale,.‘:
4+ x*
2km
- x 4—x B
° P L

dkm
bat OP=x (0<x<4):>BP:4—x; AP =4+ x" .
Khoéng thoi gian dé anh Ba tir vi tri xudt phat dén duoc diém B la:

o=t +t, = 4erz+4_x(h) yp o x 1
(x) = 4P " TPB 10 ) () 6/4+x2 10°
t —OQL—L—OQZ’) 4+x* =5x < 0<x<4<:>x—2
) 6v4+ x° 4x* =9 2
BBT:
3
X 0 z 4
' (x) — 0 +

f(x) \

T BBT suy ra khoang thoi gian ngan nhat dé anh Ba tir vi tri xuét phat dén duoc diém B la:

' =§(h):§.60:40 (phu).

Wk

min

Céu 14: Mot loai vi khuan duogc tiém mot loai thude kich thich su sinh san. Sau t phut, s6 vi khuan duoc
xac dinh theo cong thirc N () =1000+30¢* —#° (0 <7 <30). Hoi sau bao gidy thi sd vi khuan 16n
nhét?

Loi giai
Xétham so N () =1000+30¢* £’ (0 <t <30).
t=0

Ta co: N'(1) =60 -3¢ :Oc{
t=20
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Cau 15:

Cau 16:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

r 10 20 30
N' + 0 —
5000

N / \

Vi ¢ =20 gidy thi s6 vi khuan 16n nhat.
Giam d6c mot nha hat A dang phan van trong viéc xac dinh murc gia vé xem céc chuong trinh
dugc trinh chiéu trong nha hat. Viéc ndy rat quan trong né s& quyét dinh nha hat thu dugc bao
nhiéu loi nhuén tir cac budi trinh chiéu. Theo nhitng cudn s6 ghi chép cia minh, ong ta x4c dinh
dugc rang: néu gia vé vao cira 1a 20 USD/ngudi thi trung binh ¢6 1000 nguoi dén xem. Nhung
néu ting thém 1 USD/ngudi thi s& mat 100 khach hang hodc giam di 1 USD/ngudi thi s& c6
thém 100 khach hang trong s6 trung binh. Biét rang, trung binh, mdi khach hang con dem lai 2
USD loi nhuan cho nha hat trong cac dich vu di kém. Hay gitip giam ddc nha hat nay xac dinh
xem can tinh gia vé vao ctra 1 bao nhiéu dé thu nhap 1 16n nhat.

Loi giai
Goi gi4 vé sau khi diéu chinh 1a 20+x (DK :x>-20)
S6 khach 1a:1000—100x
Téng thu nhap
f(x)=(20+x+2)(1000-100x) = (22 +x)(1000—100x) = —100x> —1200x + 22000

Bang bién thién

z |20 6 o

() /f \

f(—20)
max)f(x) = f(—6). Suy ra gid vé la: x+20=20-6=14 USD

(720;+oo

—o0

Mot nha san xuit mudn thiét ké mot chiée hop co dang hinh hop chit nhat khong co nip, c6 day
1a hinh vudng va dién tich bé mat bang 108cm? nhu hinh bén dudi. Tim chiéu cao cua chiéc hop
sao cho thé tich cta chiéc hop 1a 16n nhat.

Loi giai
Hinh hop trén c6 d6 dai canh day 12 x ( cm, x > 0) va chiéu cao la h (cm, 4 > 0)

108 — x> ‘
08=x" om) (didu kien

Dién tich bé mat cta hinh hop 1a 108cm” nén X +4xh=108=h=

0<x<+/108 ).
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Cau 17:

Cau 18:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

2 108 —x* 3 108x—x’
4x

Thé tich ctia hinh hop la: V =x"h=x (cm3) . Bai todn trd thanh tim gia
3
trj 16n nhét cia ham s V' = —%+ 27x (0 <x<~/108)

—3x>+108

Ta co: V'=T,V'=0c>x=6 (do 0<x<+/108 )
Lap bang bién thién ctia ham s

x |0 6 V108

VI + ” —_

108
v 0 / _—\——LO

Do d6, thé tich cuia chiéc hop 1a 16n nhit khi do dai canh day x = 6cm

el e 108-6°
Khi d6, chiu cao cua chiéc hop la: =3(cm).

Nha san suét dy dinh st dung hét 6m* kinh dé 1am mot bé c4 bang kinh c6 dang hinh hop chit
nhat khong nap, c6 day 14 hinh vudng (cac mbi ghép co kich thudc khong dang ké). Tim cac kich
thudc cua bé ca dé bé ca c6 dung tich 1a 16n nhat?

Loi giai
Goi x,y lan luot 1a canh day va chiéu cao cuia bé ca (diéu kién x,y>0).
Tacothétichbéca V =x"y.

2

Ay xs 6— A
Theo dé baita cod: 4xy+x° =6 < y = al (Pidukién y>0<6-x*>0 = 0<x<6)
2 3
Khi dé: ¥ = x> 2% 0=
4x 4
2
:>V'=6 3x
4
V'=026-3x"=0 o x=+2.
Ta c6 bang bién thién
x 0 V2 Ve
v n 0 -
Vv 2

/I\

Suyra V=2 tai x=~2;y=

0

1
5
Vay bé c4 c6 kich thude 1a canh day 1a +/2 , chidu cao 1a L thi dung tich 13 16n nhat.

V2

Mot ngudi ban gao mudn dong mot thung ton dung gao co thé tich khong doi bang10 m*, thung
t6n hinh hop chit nhat c6 day 1a hinh vudng, khong nip. Trén thi truong, gia ton lam day thung
12 90000/ m* va gia ton 1am thanh xung quanh thing 13 40000/ m*. Hoi ngudi ban gao d6 can
dong thung dung gao v4i canh day bang bao nhiéu dé chi phi mua nguyén liéu 1a nho nhat?
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Cau 19:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai
Goi chiéu dai canh day hinh vudng va chiéu cao cua thung dung gao 1an luot 1a x, y (m) ;
(x>0,»>0).Taco thé tich cua thung la: V' =x"y =10 :>y:i—(2).
Dién tich day hinh hop 1a x* va dién tich xung quanh 13 4xy nén chi phi dé lam thung ton 1a
90000x> +160000xy =90000x” + w =f (ﬂuoooi/%

1600000

2
X

Trén khodng (0;+o) ta c6 f"'(x)=180000x -

f'(x):0c>x:

Ta c6 bang bién thién

pasy
=]

x 2
0

TG T -
) 0

0 -+
—+c0o
\1 20000 ,—90/

Vay chi phi nhé nhat bing 1200003/900 ddng khi va chi khi canh day hinh hop bing

=+ oo

&

23/10
o

Mot loai thude dugc dung cho mot b¢nh nhan va néng dd thude trong mau cua bénh nhan duoc

giam sat boi bac si. Biét ring nong d6 thudc trong mau ciia bénh nhan sau khi tiém vao co thé

. c A i 2t c A A A \ A A
sau ¢t gio duoc cho bdi cong thirc c(t) = e (mg/L). Sau khi tiém thuoc bao lau thi nong do
+

thudc trong mau ctia bénh nhan cao nhat?

Loi giai
. 2t
Xét ham so =— 0).
¢t ham so ¢(¢) t2+1’(t> )
. 2-2¢°
clt)= 5
(t2+1)
1=
c'(t):0<:>{ _
t |0 1 +o0
c'(t) + 0 -

Sau 1 gio thi ndng d6 thude trong méu ciia bénh nhan cao nhét.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Céu 20: Cho mdt tAm nhom hinh vudng canh 40cm . Nguoi ta cat & bén goc ctia tim nhom d6 bén hinh
vuong bang nhau, mdi hinh vudng c¢6 canh bang x (cm) , 10 gap tAm nhom lai nhu hinh v& dudi

day dé duoc mot cai hop khong nap. Tim x dé hop nhan duoc c6 thé tich 16n nhat?

Loi gidi
Ta c6: h=x (cm) 1a chiéu cao cua hinh hop.

Vi tim nhom duogc gép lai tao thanh hinh hdp nén canh day cua hinh hop la: 40 —2x (cm) .
Vay dién tich day hinh hop S =(40-2x)" (cm’).

o {x>0 x>0
Ta co: { @{ <:>xe(0;20).

40-2x>0 x <20

Thé tich ctia hinh hop la: ¥ = S.h = x.(40-2x)’.
Xét ham s6: y =x.(40— 2x)2 trén khoang (0;20)
Taco: y'= (40—2x)2 —4x(40-2x)=(40-2x)(40—-6x);

x:20(L)
=0 .
BEEEECY
3
Yo 20 20
v + 0 —
¥ 128000

Viy x= ? thi thé tich khéi hop 12 16n nhit.

Céu 21: Ho ép khi quan co lai, anh hudong dén tdc do khong khi di vao khi quan. Téc d6 ciia khong khi di
vao khi quan khi ho do dugc bdi cong thirc @ V =k(R—r)r* voi 0<r<R,trong do k la héng $0,
R 1a ban kinh binh thuong cua khi quan, r1a ban kinh khi quan khi ho. Héi ban kinh khi quan
khi ho bang bao nhiéu thi tdc d6 cta khong khi di vao khi quan 13 16n nhat?
Loi giai
Tacod V =kRr’ — k-’
r=0
V'=2kRr —3kr*, V'=0¢& . 2R
3
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Cau 22:

Cau 23:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

BBT
2R
T [0 3 R
L"(T) + 0 -
v(r) / 27 \
0 0

, . 2R . :
Tu BBT ta c6 ban kinh khi quan khi ho bang By thi toc d¢ cua khong khi di vao khi quan la

16n nhat
Mot vat chuyén dong theo quy luat S =—¢> +18¢%, véi ¢ (gidy) 1a khoang thoi gian tinh tir lic
vat bat dau chuyén dong va s(mét) 1a quang duong vat di dugc trong thoi gian d6. Hoi trong
khoang thoi gian 10 gidy, ké tir luc bat dau chuyén dong, van tdc 16n nhat cta vat dat dugc bang
bao nhiéu?
Loi giai
Taco v(t) =s'(t) = -3t" + 36t véi t €[0;10].
v'(t)=—-6t+36
v(t)=0&1=6
v(0)=0
v(10) =60
v(6) =108
Vay van tc 16n nht cua vat trong khoang thoi gian 10 gidy, ké tir luc bat dau chuyén dong 1a
108 (m/s).
Khi san xuat vo lon sira bia hinh try, cac nha san xuat luén dat ti€u chi sao cho chi phi san xuat

vo lon 1a nho nhat. Hoi khi nha san xuat muon thé tich ctia hop stra la V' cm’, thi dién tich toan

phan cua lon sita nho nhét bang bao nhiéu?
Loi giai

14

Taco: V=nrh=h=1=—.
r

Dién tich toan phan cua lon stra:

2V
5 +27rt ==+ 2%,
r r

2
Ap dung bt dang thtc Cosi, ta co 2—V+ 2 =L om s 3,3/K.K.27rr2 = 6] ”: .
r r r r r

S, =8, +8,, =2nrl+ 27r* =277
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Cau 24:

Cau 25:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Dau “=" xay ra khi: 4 =211’ & r= ,3/1 .
r 2r

2
Vay dién tich toan phan cua lon sita nho nhét bang 6«3/ ﬁ: khi r = 3/21
T

Mot soi day kim loai dai 60dm dugc cat thanh hai doan. Poan day thir nhat uén thanh hinh

vuong canh a, doan day tha hai udn thanh duong tron ban kinh r. bé téng dién tich cua hinh

A L 13 \ ) A,y o0 A Ay ‘A
vuong va hinh tron nhd nhat thi ti s0 — bang bao nhiéu?
r

l l

Loi giai
Ta co:
*4a+2xr=60 < 7r=30-2a
Piéukién: 0<4a<60 < 0<a<l5.

* Tong dién tich cua hinh vuong va hinh tron:

30-2a)’
S:a2+r27r:a2+Q:l[(ﬂ+4)a2—12Oa+900]
T T
* Xét f(a):(7r+4)a2 —120a + 900 voi ae(O,lS)
, 120 60
a) dat gia tri nho nhat tai a = = €(0,15).
/(@) dat gid tr ) 2(7r+4) T+4 ( )
* § dat gi4 tri nho nhéat khi a = .
7+4
o ar=30-200 30 30
T+4 n+4 7+4
*Khido: L= .30 _,

ror+4 m+4
Z n a
Két luan: —=2dm .
r
Hang ngay muc nudc cua ho thuy dién ¢ mién Trung Ién va xudng theo luong nudc mua va cac
suoi nugc d6 vé ho. Tinh tir thoi diém 8 gio sang, do sau ciia myuc nude trong hod tinh theo mét
va lén xudng theo thoi gian ¢ (gid) trong ngay cho bdi cong thic:

1 Cs
h(t)= _§t3 +5¢* +24t (1> 0). Biét ring phai thong béo cho cac h dan phai di doi trude khi
x4 nude theo quy dinh trude 5gio. Hoi can thong bao cho ho dan di doi trude khi xa nude may
gio. Biét ring myc nudc trong hd phai 1én cao nhat méi xa nudc.
Loi giai
Ta co: h'(t) =" +10t+ 24
h(t)=0c -1 +100+24=0=1=12
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Cau 26:

Cau 27:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Béng bién thién:
t 0 12 o
h'(t) + 0 —

Pé muyc nude 1én cao nhat thi phai mat 12 gio, Khi d6 20 gid nudc day. Vay phai thong bao
cho déan di doi vao 15 gio chiéu cung ngay.
Pé thiét ké mot chiéc bé ca hinh hop chit nhat khong nap c6 chiéu cao 1a 60cm , thé tich 96000cm’
. Nguoi tho dung loai kinh dé st dung lam mit bén c6 gia thanh 70000 PND / m?> va loai kinh
dé 1am mit day c6 gia thanh 100000 VNP / m> . Tinh chi phi thap nhat dé hoan thanh bé ca.
Loi giai

Goi x, y(m) (x>0,y>0) 1a chidu dai va chiéu rong ciia diy bé
0,16

—
Gi4 thanh cia bé ca dugc xac dinh theo ham sé sau:

Khi d6 theo d¢ ta suy ra: 0,6 xy=0,096 & y =

f(x)= 2.0,6(x+ 0’16}70000 +100000.. 21
X X
o f(x)= 84000[x+ 0’16j+16000
X

Ta co: f'(x):84000(1—0’126j:>f’(x):0<:>x:094
x

Béng bién thién:

x 0 0.4 +

fix) - 0 +

flx) \ /
F(0.4)

Dura vao bang bién thién suy ra chi phi thip nhat dé hoan thanh bé ca la f (0,4) =83200 VND

Nha xe khoan cho hai tai xé An va Binh mdi ngudi lan lugt nhan 32 lit va 72 lit xdng trong mot
thang. Biét rang trong mot ngay tong sb xang ca hai ngudi sir dung 13 10 lit. Tong sd ngay it nhat
dé hai tai xé sir dung hét sé xang duoc khoan 12 bao nhiéu (biét sd lit xang tiéu thu trong cc ngay
la nhu nhau).

Loi giai
Goi X (lit) (O <x< 10) 1a s6 xang An sir dung trong 1 ngay.

Khi d6: 10—x (lit) 1a s6 xang Binh sir dung trong 1 ngay.

Suy ra f(X)z%_'—l(Zf

khoan.

,xe(0;10) la téng ) ngay An va Binh st dung hét sb xang dugc
X
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Cau 28:

Cau 29:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

o 2. M , 2. M x=4
Tacod: f (x):—?+W.Cho f (x)=0c:>—?+(10_x)2 =0 x=-202(0:10)
Béng bién thién ctia ham sb f(x) 32, 72 , x€(0;10)
x 10—x
X 0 4 10
Six) - 0 +
Flx) o P +@
T 00—

Dua vao BBT ta c6 it nhat 20 ngay thi An va Binh sir dung hét luong xing dugc khoan.
Mot loai thude dugc dung cho mot bénh nhén va néng dd thude trong mdu cia bénh nhan duogc
giam sat boi bac si. Biét ring nong d6 thudc trong mau ciia bénh nhan sau khi tiém vao co thé

trong ¢ gi& duoc cho boi cong thic ¢(t)= (mg/L). Hoi sau khi tiém thudc bao lau thi

£ +1
ndng do thude trong mau ctia bénh nhan cao nhat?
Loi giai
£ t
Xétham so c¢(t) = t>0
(== (1>0)
2
Taco ¢'(t)= 1=t -
2
(t +1)
(=0, "
(1)=0<
) r=-1(1)
Ta c6 bang bién thién
t 0 1 +o0
c'(t) + 0 -
1
c(t) / 2 \
0 0

Vay khi ¢ =1thi ndng d6 thudc trong mau cta bénh nhan 13 cao nhét.
Ong A du dinh sir dung hét 5m* kinh dé lam mot bé ca béng kinh c¢6 dang hinh hop chir nhat
khong nap, chiéu dai gip doi chiéu rong. Bé ca ¢ dung tich 16n nhat bang bao nhiéu?
Loi giai
Iy

B

Goi x va ylan lugt 1a chi€u rong va chi€u cao cua bé ca.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ta c6 thé tich cia bé cala V =2x"y.

2
Theo dé bai ta c6 2xy +2.2xy +2x> =5 < 6xy+2x° =5 y = > 62x
X
_ 2 _ 3 _ 2
Sy o 2T STy, 570k :>V':0<:>x:\/§.
6x 3 3 6
Bang bién thién
z | o 5 5
6 2
V' + 0 -
54/30
" / 27 \
0 0
Vay thé tich 16n nhét cua bé ¢ 1a 530 ~1,01m’

27

Cau 30: Ong Khoa mudn xay mot bé ca chira nwéc dang khéi hop chir nhat khong nap c6 thé tich 288 m’
. Bay bé 13 hinh chir nhat c6 chiéu dai gip d6i chiéu rong, gia thué cong nhan xay bé 1a 500000
ddng/ m* . Néu ong Khoa biét xac dinh céc kich thudc mot cach hop i thi chi phi thué nhan cong
s& thap nhat. Hoi 6ng Khoa tra chi phi thap nhat dé xdy dung bé ca d6 1 bao nhiéu?

Loi giai

Theo bai ra ta c6 chi phi thué nhin cong thap nhat thi bé phai xay dung c6 téng dién tich xung
quanh va dién tich ddy nho nhat.

Goi ba kich thuée ciia bé 14 a,2a,c vé6i(a,c>0).

/ /.

i
i

I

b

I

I
Fa
i’

J 7
fa

2a

Dién tich cdc mit can xay 1a S = 2a° +4ac +2ac = 2a’ + 6ac.

Thé tichbé1a ¥V =a.2a.c=2a°c=288 = c = ﬁ
a

Khi do6 S =24° +6a.ﬁ=2a2 +@=2a2 +ﬂ+£233 ZaZ.Q.ﬂ =216.
a a a a \ a a

Vay chi phi thap nhét 13 216.500000 =108 triéu dong
Céau 31: Cho haivitri 4, B cach nhau 615 m, ciing nim vé mot phia bd song nhu hinh v&.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

615m

Khoang cach tir 4 vatir B dén bo song 1an luot1a 118 m va 487 m. Mot ngudi ditir 4 dén
bo séng dé 1dy nudc mang vé B . Poan duong ngin nhat 1a s6 nguyén dwong ma ngudi d6 cé
thé di 1 bao nhiéu?

Loi giai
Gia sir nguoi d6 di tr 4 dén M dé liy nuéc va di tr M vé B dé dang tinh duoc
BD =369, EF =492

615m

369m

487Tm

118m

————————————————— ]

Ta dat EM =7x , khi do ;[a dﬁqc:
MF =492 —x, AM =~/x" +118° ,BM = \/(492—x)2 +487%.
Nhu véy ta c6 ham s6 f (x) duogc xac dinh bang tong quang duong AM va MB:

f(x) =2 +118% /(492 x)? +487* véix €[0;492]
Ta can tim gid tri nho nhat cta f(x) dé c6 duge quang duong ngén nhét va tir d6 xéc dinh

duoc vi tri diem M .

f’(x) _ X 3 492 —x
VX +118° \[(492-x)> +487>
f(x)=0 al 27X @922y 1487 = (492 )N 41187

Py =
VX +118 J(492—x)* + 487

2 2 2| _ 2(.2 2 2 2
o [(492—x) 1487 }—(492—x) (3 +118%) _ [(487x)" = (58056-118x)
0<x<492 0<x<492
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Cau 32:

Cau 33:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

58056 58056 58056
Xx=——hayx=——7"-— =—
= 605 369 605
0<x<492
\ £ n R , L 58056
Ham s f(x) lién tyc trén doan [0;492]. So sanh céc gia tri cua f(0), f 605 ,f(492) ta

c6 gia tri nho nhat1a f (52326

)z779,8 m

Khi d6 quang duong di ngan nhat 1 xap xi 779,8 m.
Mot cong ty san xuat nhimng chiéc x6 bang nhom hinh try khong c6 nap di chira duoc10 lit nudc.
Hoi ban kinh day (don vi cm) ctia chiéc x6 bang bao nhiéu dé ctra hang ton it nguyén vat liéu
nhat.( Két qua 1am tron dén hang phan chuyc).

Loi giai
Ta co6: 10/ =10000cm’ .

. 14
Goi x (x> 0)1a ban kinh cua chiéc x6. Khi dé V =zx’h = h= >

X
Dién tich phan ton lam chiéc x0 la:
S(x)=7x* +2xxh = x* + 27X V2 =ax"+2 10000 =X+ 20000
X X X
2 27x’ =2
S'(x)= 27— 0()200 _27x : 0000 .
X X
S'(x)=0<27x —20000=0 <> x° = 10000 < x=10.3 10
V4 V4

Bang bién thién:

X

0 103 E +0
T
S'(x) - 0 +

S (x) \ /

Ta thiy dién tich phan nhém lam chiéc x6 nho nhat khi ban kinh déy x6 1a x = 103/9 ~14,7(cm)
T

T mot miéng ton dang ntra hinh tron cé ban kinh R =4 dm, nguoi ta mudn cit ra mot hinh chix
nhat. Hoi dién tich 16n nhét cta hinh chit nhat c6 thé cit duoc 1a bao nhiéu?
Loi giai

[ 5
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Cau 34:

Cau 35:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Goi hinh chit nhét can tinh dién tich 1a MNPQ c6 OP =x (O <x< 4), ON =4.
Khi d6 dién tich cua hinh chir nhat MNPQ 1a: S = MN.NP =2x+/16—x" .
Xétham sé : f(x)=2x+16—x trén (0;4).

Tac(’):f'(x)=2 16— x2 — 2x? :4x2+32;f,(x):0<:>[x2\/56(0;4) |
Vie—x* 16— x =242 ¢ (0;4)
BBT:
A 2.2 4
/(%) + 0 _

f(x)o/ 16\ 0

Ta co: r(r(l)%(f(x)zf(2\/§)=16.

Vay dién tich 16n nhét cta hinh chit nhat co thé cit duoc 1a 16(dm?).
Mot ho 1am nghé dét vai lya to tim san sudt mdi ngay duoc x mét vai lua (1< x <18). Tong chi
phi san xuit x mét vai lya, tinh bang nghin ddng, cho bai ham chi phi:
C(x)=x"—3x"—20x+500.
Gia sir ho 1am nghé dét nay ban hét san phdm mdi ngay véi gia 220 nghin dong/mét.
Goi L(x) la lgi nhuan thu dugce khi ban x mét vai lya.
Hoi loi nhuan tbi da cta ho 1am nghé dét vai lya to tim trong mot ngay?
Loi gidi
SO tién thu vé khi ban x mét vai lua la: 220x.
Loi nhuan thu dugc khi ban x mét vai lua la:
L(x)=220x—(x’ =3x” —=20x+500) = —x’ + 3x> + 240x — 500
Xét ham s6 L(x) =—x" +3x +240x—500 v6i x e[1;18]

, 5 , x=10€[1;18]
L'(x)=-3x"+6x+240; L'(x)=0&
x=-8¢[1;18]
Bang bién thién
v |1 10 18
1200
Y /
_ 258 — 1040

Vay ho 1am nghé dét nay thu duoc loi nhuan tdi da trong mot ngay 1a 1200 nghin dong khi san

xudt 10 mét vai lya trong mot ngay.

Mot ngudi quan li ctia mot khu chung cu ¢6 80 cin hd cho thué nhan thay rang tat ca cac can ho

s& ¢6 nguoi thué néu gia thué mot can ho 1a 7 triéu dong. Mot cude khao sat thi trudng cho thiy

rang, trung binh cir mdi 1an ting gia thué cin ho thém 100 nghin dong thi s& c6 thém mot can ho

bi bo tréng. Ngudi quan li nén dit gia thué mdi can ho 1a bao nhiéu dé doanh thu 1a 16n nhét?
Loi giai
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Cau 36:

Cau 37:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Goi x tram nghin 13 gia thué ting thém so voi gia gbc 7 tridu dong, véi x e N,x < 80.

S6 can ho bi bo trong 1a x.

., A Re w A 1 X N by
Gia thué moi can ho la 7 +E tri¢u dong.

Doanh thu cia 80—x cén h cho thué la: (80—x)(7 +%j = 1__(;)62 +x+560.

Xét ham sb f(x)zl_—;xz +x+560, voi xeN,x<80.

f’(x):_?lx+l; f'(x)=0x=5
Bang bién thién

T 0 S 80
562,5

TN

560

Vay nguoi quan 1i nén dit gia thué mdi can ho 1a 7,5 triéu dong dé doanh thu 13 16n nhat.

Mot loai thuoc duge dung cho mot bénh nhan va nong d6 thudc trong mau cia bénh nhan duogc
giam sat boi bac si. Biet rang nong d thudc trong mau cuia bénh nhan sau khi tiém vao co thé

trong ¢ gio dugc cho boi cong thirc ¢(7) = (mg/L). Sau khi tiém thudc bao lau thi nng

*+1
d6 thudc trong mau ctia bénh nhan cao nhat?
Loi giai
! t
Xétham so c(t)=———, (¢>0).
, 1-¢
c (t) = ; T
(t +1)
! :1
c (t) =0 { 1
{ 0 1 +0
c'(?) + 0 -

1
c(t) / — \
0 2 0

Vé6i t =1 gio thi ndong d6 thude trong mau cta bénh nhan cao nhét.

Hai thanh ph6 4 va B cach nhau mot con song. Nguoi ta xay dung mot cdy cau EF bac qua song
biét rang thanh phd A cach con séng mot khoang 1a 4km va thanh phé B cach con séng mot
khoang 1a 6km (hinh v&), biét HE + KF =20km va d6 dai EF khong d6i. Hoi xdy cdy cau cach
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Cau 38:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

thanh phd A 13 bao nhiéu km dé duong di tir thanh phd 4 dén thanh phd B 13 ngan nhat (di theo
duong AEFB)? (két qua lam tron dén phan chuc)

A gkm H
h
F
E

K 6km

Loi giai

bat HE=x, FK=y,vo6i x,y >0

AE =16+ %

BF =36+ y> =36+ (20— x)’

Nhan xét: Vi EF khong d6inén 4B ngin nhat khi 4E + BF nho nhat.

Ta 6 AE+BF =/x> +16 +4/(20— x)? +36 = x> +16 +/x* —40x + 436 = f(x)
X x—20

Taco: HE+ KF =20= x+y =20,

f(x)_\/x2+16+\/x2—40x+436’vxe(0’20)'
Cho f'(x)=0=>x=8
Bang bién thién
x 0 8 20
f'(x) - 0+

P of e

Vay AE =~/8 +16 ~8,94km

’ A A r A e r R A N e 700 \ A \ A \ )
Béc ndng dan c6 ba tam ludi thép B40, moi tam dai f— (m) va muon rao mét khu vuon co

NE)

dang hinh thang can 4ABCD nhu trong hinh v&. Khu vudn c6 3 mét rao, mét con lai tiép giap voi
bo s6ng nén khong can rao. Hoi dién tich 16n nhat ma bac nong dan co thé rao duoc 14 bao nhiéu
mét vudng?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

= 700

i I
D c
e e e e e e e e el o Yo o o ||

Loi gidi
A a B
a
a

D X E a F % c

Goi a = ’7—\%0 (m). Dung cac duong cao AE va BF cua hinh thang cdn 4BCD nhu hinh vé

trén.
Vi ABCD 1a hinh thang can nén DE = FCva EF = AB=a.
bat DE=FC=x (x>0).Tacoé DC=DE+EF+FC=x+a+x=2x+a

Tacd AE =\ AD* -~ DE> =~a* - x°
Ta thdy, x phai thoa man diéu kién 0<x<a.
Di¢n tich ctia hinh thang can ABCD la

S :%(AB+CD)AE:%(a+2x+a)\/a2 —x* =(a+x)Va’ -x*

Xéthamsd S(x)=(a+x)Va’ —x* véi xe(0;a). = S'(x)= = zax-:a
a’—x
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Cau 39:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

2x* —ax+a’ S (l)
:>S'()c):0<:>—:0<:>—2)c2—ax+a2 :O<:>(x+a)(a—2x):O<:>

@ —x x:%(n)

i

Bang bién thién ctia ham s6 S (x) nhu sau:

x

=

S(x)

2 0

2

tali x =

Cén ctt vao bang bién thién, ta thiy ham s6 S(x) dat gid tri 16n nhat bang

700]2 NG

3.[

. 2 3

Thay a = 700 vao biéu thirc 3a’V3 = 3
NE) 4 4

Vay bac d6 c6 thé rao duge manh vuon co dién tich 16n nhat 1a 525m”.

=525

Mot cong ty bat dong san c6 50 cian ho cho thué. Biét rang néu cho thué mdi can ho véi gia
2.000.000 d6ng mdi thang thi moi can ho déu co nguoi thué va cr mdi 1an ting gia cho thué mdi
can ho 100.000 déng mdi thang thi c6 thém 2 cin ho bi bo tréng. Muén c6 loi nhuan cao nhit,
cong ty d6 phai cho thué véi gia mdi can ho 13 bao nhiéu (don vi tinh bang triéu déng va lam tron
két qua t6i hang phan tram)?

Loi giai
Goi x la gia thué thyuc té ctia mdi can ho, (x: déng; x =2 000 000 déng)
+) Khi tang gia 100.000 ddng thi c¢6 2 cin ho bi bo tréng.
2(x—2.000.000) _ x—2.000.000

Tang gia x—2.000.000 ddng, ta c6 s6 can ho bi bo tréng 1a

100.000  50.000
Khi cho thué véi gia x déng thi s can h cho thué la: 50— F—2000000 x4,
50.000 50.000

Goi F(x) la ham lgi nhuan thu dugc khi cho thué cac can hg, (F(x): dong).

Tacé:F(x):(— o +9ij=— L2 o0
50.000 50.000

x* +90x, x>2.000.000

Ta tim GTLN cua F(x)=—

F'(x):— ! x+90

25.000

50.000

F'(x)=0& - x+90=0 < x =2.250.000

25.000
Bang bién thién:
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Cau 40:

Cau 41:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X 2.000.000 2.250.000 +0
F'(x)

+ 0 -
F(x) / Foa \

Suy ra F(x) dat gid trj 1on nhat khi x =2.250.000

Vay cong ty phai cho thué véi gia 2,25 tri¢u déng mdi can ho thi thu duoc 1gi nhuan 16n nhét.

Dé 1am mot cira s6 co dang mot hinh ban nguyét va moét hinh chit nhat ghép lai nhu hinh vé bén
dudi, nguoi ta dung 8 m day thép dé lam cac dudng vién. Goi x, y 1a d6 dai canh cua khung
hinh chir nhat.

a) Chidu dai day dé udn ra ban nguyét la %

4+
b) Gié trj cia y tinh theo x 1 4 x3+7)

¢) Dién tich ctia ctra s6 13 S = 4x—x>.
IR SR S X, 1 16
d) Khi di¢n tich cua cura s6 16n nhat thi y=——

8+
Loi gidi

a) bung b) Piling ¢) Sai d) Ding

a) Ban kinh cua hinh ban nguy¢t 1a g nén nua chu vi ban nguy¢t 1a %

x(4+7x
b) Ta co 2(x+y)+%=8@y=4—¥.

2 2 2
c)Diéntichcﬁacfrasé:S:xy+%7r(§j :x(4—x—%J+”x 4y X
d) S dat gid tri 16n nht khi x=—+— =0 nen yoa_y_FX__16

1" 8+ 4 8+
T4

C6 hai cay cOt, mQt cay cao 12 m va mot cay cao 28 m ding cadch nhau 30 m. Ching dugc gilr
béng hai soi day, gén vao mot coc duy nhét ndi tir mat dat dén dinh mdi cot. Goi x 1a khoang
cach tir cot cao 12m dén coc.
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Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

a) D€ tong chiéu dai ctia ddy ngdn nhat thi x € (0;30).
b) Chiéu dai soi day nbi tir coc dén dinh cot cao 28 m 1a V1684 +x” .

¢) Téng chidu dai cua day 1 V144 + x> +/1684—60x +x° .
d) Toéng chiéu dai ngan nhat cta day 1a 48,5m.

Loi gidi
a) bung b) Sai ¢) Pung d) Sai
a) R& rang dé tong chiéu dai ddy ngan nhat thi coc phai nam trong khoang giira hai cay cot nén

x€(0;30).

b) AC=x=BC=30-x nén chiéu dai soi diy ndi tir coc dén dinh cot cao 28m Ia

28 +(30-x)" = /1684 - 60x +x .

¢) Chiéu dai s¢i day ndi tir coc dén dinh cot cao 12 m 1a \/ 122 +x° = \/ 144+ x* suy ra tong chiéu
dai ciia soi day 13 V144 + x> +/1684 —60x + x> .
d) Xétham s6 f (x) =144+ x> +/1684—60x+x* v6i x €[0;30]
_ X N x-=30
V1444 1684 —60x + x>
£1(x) =0 x\1684—60x+ x> = (30— x)V144+x*
= x” (1684 -60x +x* ) =(30—x) (144 +x)
& 640x° +8540x —129600 = 0

c>x=9;x=—£
2

Taco f'(x)

Do x €[0;30] nén ta nhdn x=9

Taco £(0)~53,04 £(9)=50; /(30)=60,31

Vay chiéu dai ngin nhat cta day 1a 50 m .

Mot chat diém chuyén dong theo phuong trinh s(¢) =7’ -3¢ +8¢+1, trong d6 ¢ tinh bang gidy

va s(t) tinh bang mét. Céc phat bicu sau ding hay sai
a) Van téc cua chét diém tai thoi diem 7 =3(s) bang 8m/s.

b) Tai thoi diém ma chit diém di chuyén duoc 13m, van toc khi d6 bang 8m /s .
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Cau 43:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

¢) Van tc nho nhét cua chat diem 14 5m /s .
d) Gia tdc tai thoi diém chét diém dat van téc nho nhat bang 2m/ s”.

Loi giai

a) Sai b) Piling ¢) Pung d) Sai

a) Vian toc v(t) =3 —6t+8

Van tdc cta chat diém tai thoi diém ¢ = 3(s) béng v(3) =17m/s

b) Chét diém di chuyén duge 13m < 1* =31 +81+1=13 < 1 =2(s)
Van toc khi d6 bang v(2) =8m/s.

¢) Vén tbc v(t) =3 —6t+8

vi(t)=6r-6<1=1

Bang bién thién

Vian tdc nho nhat béng 5m/s taithoi diém ¢ = l(s) .

d) Gia toc a(t)=61-6

Gia toc tai thoi diém ¢ =1(s)bang a(1)=0.

Cho mét tim nhom hinh vudng c6 canh bang 30 (cm) . Ngudi ta cit ¢ bdn goc cna tim nhom do
thanh bbn hinh vudng bang nhau, mdi hinh vudng c6 canh x(cm) , 101 gap tAm nhom lai dé thanh

cai hop khong nip. Cac phat biéu sau dang hay sai?

a) Py ctia hop 1a mot hinh vudng c¢6 canh bang 30— x(cm)
b) Néu x =3cm thi thé tich hop bing 1500(cm’).
c) Thé tich hop dat gi4 tri 16n nhat khi x =15(cm)

d) Gia tri 16n nhit ctia hop bang 2000cm’ .
Loi gidi
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Cau 44:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

a) Sai b) Sai ¢) Sai d) Puing

a) Pay cua hop 13 mot hinh vudng c¢6 canh bang 30 —2x (cm)
b) Thé tich cai hop khong nép: ¥ = x(30—2x)’

Thé tich hop néu x =3cm ¥ (3)=1728(cm’)

) V'=900+12x> —240x

, x=15
V'=0«< , xe(O;lS)
x=5
T 5 15
U.f + 0 —

’ _ I~

Thé tich hdp dat gia tri 16n nhét tai x=5 (cm) .
d) Thé tich hop dat gié tri 16n nhat bing ¥ (5)=2000 (cm’*).

Mot tim nhém hinh vudng canh 120cm . Ngudi ta cit & bdn goc cta tim nhom dé bén hinh vudng
bang nhau, mdi hinh vuéng cé canh bang x (cm), rdi gép tAm nhom lai nhu hinh v& duéi day dé

dugc mot cai hop khong nép.

a) Thé tich khdi hop nhan duoc khi tinh theo x 1a ¥ = x(120-2x)’.
b) Khi x =10cm thi thé tich ctia khdi hop nhan dugc 1a 1(m3) :

¢) Bé hop nhan duogc c6 thé tich 16n nhit thi x = 20(cm).

d) Hop nhan dwoc c6 thé tich 16n nhat 1a 128(dm’ ).

Loi giai

a) Dung b) Sai ¢) Pung d) bung

a) Pidu kign: 0<x <60 taco V =h.B=x(120-2x)".
b) Xétham sé f(x)=x(120-2x)".
Khi x =10cm thé tich khéi hop nhan dugc 1a ¥ =100000(cm’ ) =0,1(m’).
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

c) Véi x €(0;60) ta co: f'(x)lex2 —960x+14400:>f'(x):0<:>{

Bang bién thién

T 0 20
fz) 0o -
122000

d) V,,, =128000(cm’)=128(dm’)
Cau 45: Duong day dién 110KV kéo tir tram phat ( diém A ) trong dat lién ra Con Pao ( diém C). Biét
BC = 60km, AB=100km , gbc ABC =90°, nhu hinh v&. M3i km day dién du6i nuéc chi phi 1a

5000USD, chi phi cho méi km day dién trén b 1a 3000USD . Bit x = AG.

a) Khi x =20km thi duong day dién ndi tr C vé G dai 100km .

60 km

c

flz) / \
0 0

Suy ra V dat gia trj 16n nhat khi x =20(cm).

=]

100 km

b) Khi x =20km thi tong chi phi mac dién 1a 560.000USD .

¢) Tong chi phi méac dién nho nhét khi x = 50km .
d) Tong chi phi mac dién nhé nhat 1a 540.000USD .
Loi giai

x:60(l)'

a) Pung

b) Dung

¢) Sai

d) Pung

Swu tam va bién soan
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

C

60 Jemn

100 km

a) Co AG=x=>BG=100—x voi 0<x<100.
Xét tam gidc CBG vuong tai B ¢c6 CG =+/CB* + BG” =\/3600+(100—x)2 .
Khi x=20km = CG =100km.

b) Chi phi tién mdc dién1a f(x)=3000x+ 5000.\/3600 +(100-x)’

Khi x =20km = CG =100km va tong chi phi mic dién la 7 = f(20) = 560.000USD .
c) D¢ chi phi mic dién it nhat thi f(x) dat gia trj nho nhat.

(100-x)

Taco f(x)=3000-5000
3600+ (100 x)’

= f'(x)=0= f'(x)=0< 3000 =5000 (100 x) {x:55

> = .
J3600+(100—x)"  [x=1450)
Taco
£(0)=583095,1895USD
£(55) =540.000USD
/(100) =600.000USD
Vay chi phi mic dién nho nhat khi x = 55km .

d) chi phi mic di¢n nhé nhat la 540.000USD
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

CHUONG

~—

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

BAI 3. PUONG TIEM CAN CUA PO THI HAM SO

@ LY THUYET.

I. Puong ti€ém cin ngang

Cho ham s6 y = f(x) c6 xdc dinh trén mot khoang v6 han

lim f(x)=y,; lim f(x) =y,

O\ 1
la khoang c6 mdt trong cac dang (a,+x); (-,a); (—o0,+0)
Puong thang y = ¥, dugc goi 1a dwong TCN (hay TCN) cia \
dd thi néu thoa méan it nhat mot trong cac diéu kién sau: Yo y=¥
0 Ll
y J‘\
Y=Y,
o A y=y
Y= flx
0 / X O X

Puong thdng y = ¥y, la tiém can ngang

Puong thdng y = y, la tiém can ngang

ciia dé thi (khi x — +w). ctia d6 thi (khi x — —w).
I1. Puong tiém cin ding
Pudng thang x = x, dugc goi la dwong ti¢m cin ding ! X=x,
(TCD) ciia d6 thi ham s y = f(x) néu thoa man it nhat (©)
mdt trong cac diéu kién sau:
lim f(x)=+00; lim f(x)=-0
xX—=xg x—xg
/ .
lim f(x)=+00; lim f(x)=-o0 0 X, "
X=Xy X=Xy
y ¥y ) y y X=a
. y=f(x) =
/ 0 a x Ol a Q 0 a  x ol a =\*
x=a y=Jx)

a) lim f(x) = +oo

xX—=da

< Luuy:

b) Im f(x) =+ ¢) lim f(x)=—o0

X—=a

d) lim f(x) = —oo

X—a

Swu tam va bién soan
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

. +b
1) Him y = o
cx+

f(x)
g(x)

+) Néu béc tir nhoé hon bac mau thi ¢6 tiém can ngang y =0.

) ) d . a
véi ac #0 cé tiém can ding x = ——; tiém cin ngang y =—.
C C

ii) Him y = voi f(x), g(x) 1a nhitng ham da thie

A 1A e 1y 1A X1 g oA A a, . VLA A o 1o 1
+) Néu béc tir bang bac mau thi co6 tiém can ngang y =—" v6i a,, b, 1a hé so cua lily thira cao
b
n
nhét trén tir va dudi mau.
+) Néu béc tir 16n hon bac mau thi khong c6 tiém can ngang.
g(xo) =0;f(x0) #0

+) x =x, la tiém can dung <

II1. Pudng ti€ém can xién

Puong thang y = ax+b duoc goi 1a mot dudng tiém can xién (hay tiém cin xién) cta do thi
ham s6 y =1 (x) néu lim [f(x)—(ax-i—b)] =0 hodc lim [f(x)—(ax-i—b)] =0.

Duodng thing y =ax+b 1a tiém cin xién cta do thi ham s6 y = f(x) dugc minh hoa nhu sau

Y //0)

0O T x / :

Hinh 16a Hinh 16b

bé tim tiém céan xién cua do thi ham so ta can tinh hé s6 a,b trong phuong trinh ctia duong tiém

can xién y =ax+b theo cong thirc nhu sau

+a= an, b=lim[ f(x)—-ax] hogc a = lim f(x), b=lim[ f(x)-ax]

X—>+00 X X—>+0 X—>—00 X X—>—00

+Khi a =0 thi do thi cia ham s ¢6 tiém can ngang 1a dudng thang y=b.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Caiu 6:

Cau 7:

Cau 9:

Mot cong ty san xudt may tinh di xac dinh dugc rang, tinh trung binh mot nhan vién c6 thé lap
50z

rap duoc N(m) = 1
x

(:z; > O) bd phan mdi ngay sau r ngay dao tao. Xem y = N(m) la mot

ham sb xéac dinh trén [0; +oo) , khi d6 tiém can ngang cua d thi ham s6 1a

Nguoi ta ngot hoa nude hd bang cach bom nude ngot vao hd va biéu thie C (t) = ﬂ( am
400 + 3t

/lit) biéu thi nong d6 mudi trong ho sau ¢ phut ké tir khi bat dau bom. Khi thoi gian dt 16n nong
d6 mubi trong bé bang

Chi phi (don vi: nghin déng) dé san xuat = san pham ciia mot cong ty duoc xac dinh béi ham sb
F (m) = 60000 + 250z . Goi F' (x) 12 ham s6 biéu thi chi phi trung binh (don vi: nghin dong) dé
san xut = san pham(z > 0), khi d6 tiém can ngang ctia @ thi ham sé bang

S6 dan cta mot thi tran sau ¢ nam ké tr nim 1970 dugc udc tinh boi cong thic
f(1)= 261 +510 ; f(¢) dugc tinh bang nghin ngudi (Ngudn: Giai tich 12 nang cao, NXBGD Viét

t+
Nam, 2020). Xem f(7) la mot ham sb xéc dinh trén nira khodng [0;+0). D6 thi ham sb

y = f(t) c6 duong tiém can ngang 1a y =a. Gia tri cua a 1a bao nhiéu?

Mot cong ty chuyén san xuit dd gia dung woc tinh chi phi dé san xudt x (san phiam) la:
C(x)=2x+50 (triéu dong), khi d6 G(x)= @ 1a chi phi san xuit cho mdi san pham. Xem
G (x) 1a mot ham sb x4c dinh trén [0;+0), 6 tiém c4n ngang ctia d6 thi ham sé G(x) 1a

Phuong trinh chuyén dong ciia mot vat duoc xac dinh boi cong thie S(f) = :L—t?) voi ¢t 1a thoi

gian ma vat chuyén dong. Xem y = S(¢) 1a mgt ham s6 xac dinh trén [0;+oo) , khi d6 tiém can

ngang ctia do thj ham sd 1a

Mot nha may san xuét linh kién dién tir théng ké duoc réng trung binh mot td san xudt voi x

ngudi thi sd san phdm san xudt duoc trong mot thoi gian ¢d dinh duoc tinh bang cong thirc
5000x
4x+25

dd thi ham s6 1a

S6 luong san pham cia cong ty ban dugc trong x (thang) dugc tinh boi cong thirc

P(x)= . Xem y = P(x) 1a mot ham s6 xac dinh trén [0;+00), khi d6 tiém can ngang cia

4 .
S(x)= 300(2+—2) v6i x>1. Xem y=S(x) 1a mot ham s6 xac dinh trén [1;+o0), khi do
x+

tiém can ngang cua dd thi ham sd 1a
Mot g dung ciia ham s6 trong vat 1y 1a hé s tuong ddi tinh Lorentz dugc cho boi cong thirc

1 . N A A Ae  om , A A ’ ’ LA A 7z ,
7(v) = —v2 , Vo1 v 1a van toc tuong doi gitra cac hé quy chiéu quan tinh, ¢ 1a téc d¢ anh sang
I
c

trong chan khong. Ham nay duogc sir dung trong thuyét tuong d6i dic biét cua Einstein dé mo ta
cac hiéu tng tuong d6i tinh c6 d6 thi trong nhu thé nay:
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

5 =

=N W e Oy 0o O

0 c/2 c v
Do thi ham s6 ¢o tiém can ding 1a:
400¢

2

,2>0,v01 t
2t°+7

Dan sb P (ngan ngudi) ctia mot khu nghi dudng duoc cho bdi ham s6 P(1) =

1a thoi gian tinh theo thang. Tim tiém c4n ngang do thi ham s6 y = P(¢).

Mot cong ty san xuat may tinh di xac dinh dwoc rang, tinh trung binh mot nhéan vién cé thé lip
o0z
x+4

rap dugc N(m) = (:17 > 0) bd phan mdi ngay sau r ngay dao tao. Xem y = N(:z:) la mot

ham sd x4c dinh trén [O; +oo) , khi sd ngay dao tao tang 1€n, hay tinh s6 bod phan mdt nhan vién
lap rap t6i da khong vuot qua bao nhiéu?

Mot bé chira 1000 lit nude tinh khiét. Nguoi ta bom vao bé d6 nude mudi cé nong do 20 gam
mudi cho mdi lit nude véi tbe dd 30 lit/phut.

(Nguon: internet. Hinh anh mang tinh chat minh hoa)
a) Sau 20 phut, ndng d6 mudi trong bé bang bao nhiéu (gam/lit)? Lam tron dén hang phan trim.
b) Sau ¢ phat, ndng d6 mudi trong bé bang bao nhiéu (ganv/lit)? Tinh theo ¢.
¢) Néu ctr bom lién tuc thi ndng d6 mudi trong bé nhu thé nao?
Chi phi (don vi: nghin dong) dé san xudt  san phdm ctia mot cong ty dugc xac dinh boi ham sb

F(x) = 60000 +250 2 . Goi E(x) 1a ham s6 biéu thi chi phi trung binh (don vi: nghin ddng) dé

san xuat o san pham (z > 0), khi d6, hiy tinh chi phi trung binh tbi da dé san xuat mot san pham.

S6 dan cua mét thi trin sau ¢ nam ké tr nim 1970 duwgc wdc tinh bai cong thic

f(1)= 261 +510 ; f(¢) duoc tinh bing nghin nguoi (Ngudn: Giai tich 12 ning cao, NXBGD Viét
t+

Nam, 2020). Khi d6, sb dan t6i da cua thi tran khong vuot qua bao nhiéu?
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot cong ty chuyén san xuat do gia dung udc tinh chi phi
d¢é san xuat x (san pham) la: C(x)=2x+50 (triéu dong),

C . x .
khidé G (x) = ﬂ 1a chi phi san xuat cho moi san pham.
X

Khi @6, chi phi san xuat t6i da cho mdi san pham khong
vuot qua bao nhiéu?

S e =
i |
s | /

Mot nha may san xuat linh kién dién tir thong ké duogc rang trung binh mot t6 san xuét voi x

nguoi thi sd san pham san xudt duoc trong mot thoi gian cb dinh duoc tinh bing cong thirc
5000x
4x+25

P(x)= . Hay tim s6 san pham san xuét dugc ti da khi s6 nguoi tham gia 1 rat 16n?

.

S6 lugng san pham cia cong ty ban dugc trong x (thang) dugc tinh boi cong thirc

S(x) :300[2+i2j véi x>1. Xem y=S(x) 1a mot ham sé xac dinh trén [1;+0) . Khi do,
x+

hay tinh xem s6 lugng san pham ctia cong ty ban dugc trong thoi gian dai khong thé thap hon

bao nhiéu san pham?

Mot chiée xe 6 t6 méi mua c6 gid 30000 USD. Sau thoi gian ¢ (nam), nguoi ta xac dinh gia tri
30000+ 2000¢

cita xe 6 10 do 1 (1) =22 (USD),
30000
3000
2000
1000
ol 10 3 s0 70

a) Sau 15 nam, gia tri ciia xe 6 t6 d6 bang bao nhiéu (USD)?
b) Khi thoi gian ting 18n, hoi gia tri cia xe 6 t6 d6 ngdy cang bang bao nhiéu?
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

S6 lugng xe méay dién ban duge clia mot cira hang ban xe may dién trong dia ban thanh phd Vinh

trong thang thir x duoc tinh theo cong thuc f(x)=50 —23—0, trong d6 x>1. Xét tinh ding sai
+x

cua cac khang dinh sau

P : T : =3
: < M . f
7 5! > o WIRE ' X
R~ I Ly o
& P/ F t
I ; ¢ AT
2 i { . -y
3y f \ ) 2
Xy . # *

a) S6 lugng xe may dién cia cira hang duoc ban ra trong thang dau 13 bao nhiéu?
b) Mubn s6 luong xe ban ra trong thang dat murc tir 45 xe tré 1én trong mot thang thi can sau

bao nhiéu thang?
¢) Khi x cang 16n thi s6 lugng xe ban ra cang tién gan dén mirc bao

nhiéu xe mot thang?

. .
T £ A1 ne A . 4 1., z.. - §TOAN THUCTE
Mot tac gia muon xuat ban mdt cudn sach Toan hoc. Biét phi xuat ban la fi

ca 2 s g A X A, R A . \ Ldpll
7 triéu dong va gia tién in moi cuon sach 1a 50000 dong. Goi ¢ (¢>1) 1a
sO cubn sach s§ inva f (t) (Pon vi nghin d6ng) 14 chi phi trung binh ciia -
mdi cudn sach.
Khi d6, chi phi trung binh ctia mdi cudn sach thap nhit cang gan nhung
khong thé nho hon bao nhiéu ?
Tai mot cong ty san xuit do choi an toan cho tré em, cong ty phai chi 40000USD dé thiét lap

day chuyén san xut ban dau. Sau do, ctr san xuat dwoc mot san pham do choi 4, cong ty phai
trd 6USD cho nguyén liéu ban dau va nhan cong. Goi x(x>1) 1a s6 do choi 4 ma cong ty da
san xuat va P(x) (donvi USD) 1a téng so tién bao gom cd chi phi ban du ma cong ty phai chi
tra khi san xudt x d6 choi 4. Nguoi ta xac dinh chi phi trung binh cho mdi san phim d6 choi
P(x)
X

Ala F(x)= . Xem F(x) 12 ham s6 theo x xdc dinh trén nira khoang [1;+o0) . Khi d6, chi

phi trung binh cia mdi dd choi A4 thap nhit cang gan nhung khong thé nho hon bao nhiéu ?

*

Dé loai bo x% chét gay 6 nhiém khong khi tir khi thai ciia mot nha may, nguoi ta ude lugng chi
phicanborala C (x) = W (triéu dong), 0 < x <100. Bé dat dugc gin nhu loai bo 100%
—X

chét gdy 6 nhiém khong khi tir khi thai ctia mot nha may thi can chi phi 1a bao nhiéu ?
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

YT L p——— T
£ & -

THETE @ 3 . = T‘{;‘..

Gia st dan sO cua mdt huyén sau ¢ nam ké tor nam 2024 dugc md ta bdi ham so

()= 200 25 ,¢ >0 (nghin ngudi). Dan s6 ciia huyén d6 ludn tang nhung khong vuot quéa bao
nhiéu nghin nguoi?

Dé loai bo x% chit gy 6 nhiém khong khi tir khi thai ciia mot nha may, ngudi ta ude lugng chi

= 4;)(())(9)6 +10 (triéu dong), 0<x <100. Tim dudng tiém can dung cia do

phi can b6 ra la C(x)
thi ham s6 C(x).
Mot cong ty san xuat dd choi ude tinh chi phi dé san xuat x (sén pham) 1a C(x)=2x"+x+25(
nghin dong). Goi f(x)1a chi phi sdn xuat trung binh mdi san pham. Tim dudng tiém can xién
cua do thi ham sé f(x), coi x €[0;+00).

Mot manh vuon hinh chit nhat co6 dién tich la ZOO(m2 ) . Biét d6 dai mét canh ctiia manh vuon 1a
x(m) Goi f (x) 1a chu vi ctia manh vuon. Tim dudng ti€ém cén xién cua dd thi ham s6 f (x) .
Mot bé chtra 6000 lit nude tinh khiét. Ngudi ta bom vao bé d6 nuéec mudi cé6 nong do 25 gam
mubi cho mdi lit nude véi toe do 20 lit/phut. Gia sir sau ¢ phut, ti s giita kh6i lugng mudi trong

bé va thé tich nudc trong bé (don vi gamy/lit) 1a mot ham f(¢). Tim duong tiém can ngang ciia

dd thi ham s6 f(¢), coi ¢ €[0;+00).

Mot méanh dat hinh thang vudng c6 day 16n gip déi day nho, c6 dién tich 1a S = 24(m2 ) Goi

x(m) la d dai day nho va P(x) 14 chu vi méanh dat d6. Tim s6 tiém can cta P(x).

Chi phi xuat ban x cudn tap chi (bao gdm: lwong can bd, cong nhan vién, gidy in...) dugc cho

bdi C(x)=x>-2000x+10" dong. Chi phi phat hanh cho mdi cuén 1a 4 nghin dong.
T (x ) . LR —_ Ay 12 o x 1z, 1o A , .

M (x) =——=vor T (x) la tong chi phi (xuat ban va phat hanh) cho x cudn tap chi, dugc goi la

X
chi phi trung binh cho mét cudn tap chi khi xuit ban x cudn. Khi sé lwong cudn tap chi phat
hanh cuc 16n thi chi phi trung binh cho mdi cudn tap chi M (x) s& tiém can vé6i dudng nao.

S6 lugng san pham ban dugc ciia mot cong ty trong x ( thang) duoc tinh theo cong thirc
S(x)= 200(5 —Lj jtrong d6 x>1

24+Xx
a) Xem y = §(x)1a mot ham s6 xé4c dinh trén nira khodng [1;+0) , hily tim tiém c4n ngang cua

d thi ham s6 do.
b) Néu nhén xét vé sé lugng san pham duoc ban ciia cong ty d6 trong x ( thang) khi x dii 16n.
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot bé chira 1000 lit nue tinh khiét. Ngudi ta bom vao bé d6 nude mudi c6 ndong do 15 gam
mudi cho mdi lit nudc véi tde do 20 lit/phit. Biét ring ndong d6 mudi trong bé sau ¢ phit (tinh
bang ti s6 ctia khdi luong mudi trong bé va thé tich nude trong bé, don vi: gam/lit) 1a mot ham
s6 f (1), thoi gian ¢ tinh bang phut. Phuong trinh tiém cin ngang ctia d6 thi ham s f(¢) béng
Mot bé chira 2 m® nudc tinh khiét. Nguoi ta bom vao bé d6 nude mubi co ndong do khong doi voi
tbc d6 20 lit/phut. Biét rang ndng d6 mudi trong bé sau ¢ phut (tinh bang ti s6 cua khdi luong
mudi trong bé va thé tich nudc trong bé, don vi: gany/lit) 1a mot ham s f (t) , thot gian ¢ tinh
bang phut. Biét rang tiém can ngang ciia d0 thi ham s6 f (t) la y=10. Nong d6 mudi trong bé
sau khi bom dugc 1 gio la
Mot tac gia mudn xuat ban mdt cudn sach Toan hoc. Biét phi xuat ban 1a 7 triéu dong va gia tién
in m&i cudn sach 1a 50 000 dong. Goi ¢ (¢>1) la s cubn sach sein va f(¢) (Pon vi nghin dong)
1a chi phi trung binh ctia mdi cudn sach. Khi d6, phuong trinh dudng tiém cin ngang cua d thi
hamsé f(¢) 1a:
Mot bé chira 1000 lit nudc mudi c6 ndng do 0,1 (tinh bang ti s6 ctia khdi lwong mudi trong bé va
thé tich b€, don vi gam/lit). Nguoi ta bom nudc mudi c6 nong dd 0,2 vao be véi toc do 20 lit/phut.
Goi f(¢) 1a ndng do mudi trong bé sau ¢ phit. Tiém can ngang ctia dd thi ham sé f(¢) 1a:
Tai mot cong ty san xuit d6 choi an toan cho tré em, cong ty phai chi 40000USD dé thiét lap
day chuyén san xut ban dau. Sau do, ctr san xuat dwoc mot san pham do choi 4, cong ty phai
trd 6USD cho nguyén liéu ban dau va nhan cong. Goi x(x>1) 1a s d6 choi 4 ma cong ty da
san xuat va P(x) (donvi USD) 1a tong so tién bao gom cd chi phi ban du ma cong ty phai chi
tra khi san xudt x d6 choi 4. Nguoi ta xac dinh chi phi trung binh cho mdi san phiam d6 choi
P(x)
X

A la F(x)= . Xem F(x) la ham s6 theo x xéc dinh trén nira khoang [1;+0), phuong

trinh duong tiém can ngang ciia do thi ham s6 F (x) 1a

Mot khu vudn hinh chit nhét tiép giap voi bo song dugce rao lai dé 1am vuon trong hoa mau; biét
phia bén bd song khong can hang rao. Dién tich khu vuon 14 lOOO(mZ). Hang rao ¢ phia song
song voi séng ¢6 chi phi 1a 36.000 (dong) trén mot m” , hang rao & hai phia con lai (vudng goc
v6i bo song) 1a 80.000 (dong) trén mot m* . Bbn tru & bdén goc vuon co gia 1a 250.000 (dong)
mdi try. Goi x 1a d§ dai mot canh vudng goc voi bo song va ham C(x) md ta chi phi cua du an.
Phuong trinh dudng tiém can xién cta d6 thi ham sé y =C (x) la

S6 lwong san phdm ban duoc clia mot cira hang quan 4o trong ¢ (thang) duoc cho béi cong thirc:

2 8 .
S(t) = 200(5—5) voi t21. Xem y = S(¢) 1a mot ham so xac dinh trén nira khoang [1; +00)

, biét ring tiém cén ngang cua do thi ham sb c6 dang %,a,b eN",(a,b)=1.Tinh P=a-2b.
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Tur mot tAm ton hinh chit nhat c6 cac kich thude la x(m), y(m) véi x>1va y>1 va dién tich

bang 4m”, nguoi ta cat bon hinh vudng bang nhau & bon goc roi gap thanh mot cai thung dang
hinh hop chit nhat khéng nip (nhu hinh v&) ¢6 chiéu cao bang 0,5m . Thé tich cta thung 1a ham

s6 7 (x) trén khoang (1;+o0). D6 thi ham s6 y =

1 . .
c6 bao nhiéu duong tiém can dung?
V()

v

'
Iﬂ, J

L

Nguoi ta mudn lam mot cai bé dang hinh hop chir nhat khéng nip (nhu hinh v&)

c6 the tich bang 1m’. Chiéu cao ctia bé 1a 5dm , céc kich thuée khac 1a x(m), y(m) véi x>0
va y> 0. Dién tich toan phan ctia bé (khong ké ndp) 1a ham sé S (x) trén khoang (0;+0).
Pudng tiém cn xién cua do thi ham s6 S (x) 1a duong thiang y = ax+b . Tinh gid tri cia biéu

thic P=a’+b".

y

Mot cong ty san xuat do gia dung ude tinh chi phi dé san xuat x (sdnpham)la C(x)=150x+900
(nghin ddng). Khi san xuat cang nhiéu san pham thi chi phi san xuat trung binh cho mdi san pham
khong vuot quéa ¢ (nghin dong). Tim gia tri nho nhat cta ¢.

Nguoi ta mudn 1am mot cai bé dang hinh hop chit nhat khong nap (nhu hinh v&) c6 thé tich bang
5m*. Chiéu cao cua bé 1a 10dm, cac kich thude khac 1a x(m), y(m) voi x>0va y>0.Dién

tich toan phan cua bé (khong ké ndp) 1a ham s S (x) trén khodng (0;+o0). Duong tiém can xién

ctia @6 thi ham sé § (x) la duong thang y = ax+b . Tinh gia tri ctia biéu thirc P=a’ +b°.
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Trong 200 gam dung dich mudi néng d6 15%, gia sir thém vao dung dich x (gam ) mubi tinh
khiét va duoc dung dich c6 ndng do £ (x)%.
100 ( X+ 200)
x+30
b) Pao ham cta ham s6 ludn nhan gia tri 4m trén khoang (0; + ).
¢) Thém cang nhiéu gam mudi tinh khiét thi ndng do phan trim cang ting va khong vuot qua
100%.
d) Gi6i han cia f(x) khi x dan dén duong vé cuc bang 100.

a) Ham s6 f(x) =

A 1A Ayl s A < L . re , 26t +10
S6 dan ctia mét thi tran sau ¢ nam ké tir nam 1970 dwoc wde tinh boi cong thirc f(7) = 5
t+

(f(¢) duge tinh bang nghin ngudi) (Nguon: Gidi tich 12 nang cao, NXBGD Viét Nam, 2020).

Xem y = f(¢) 1a mot ham s6 xac dinh trén nira khoang [0;+0).

a) Dan sb cua thi trin d6 vao nim 2025 1a 34 nghin ngudi.

b) Pao ham ctia ham s6 ludn nhan gia tri am trén khodng (0; + o).

c) P thi ham s6 y = f(¢) c6 duong tiém can ngang 1a y =26.

d) Dan s6 cuia thi tran d6 khong thé vurgt qua 26 nghin ngudi.

Mot bé chira 3000 lit nude tinh khiét. Nguoi ta bom vao bé d6 nuwdc mudi c6 nong do 25 gam
mudi cho mét lit nude véi tbe do 20 lit/phit. Xét tinh dang sai ctia mdi khang dinh sau

a) Sau mot iy bom thi khdi lugng mudi trong bé 1a 30(kg)

b) Thé tich lwong nudc trong bé sau thoi gian ¢ phut 1 3000+ 20z (lit)

c¢) Gia su néng d6 mudi trong nudc trong bé sau ¢ phut dugc duge xac dinh bdi mdt ham $6
f(t) trén [0;+00) (gam/ lit) thi dudng tiém cén ngang clia d6 thi ham sé y = f(¢) 1a duong
thang y=20.

d) Khi ¢ cang 16n thi nong d6 mudi trong bé tién gan dén 25 gam/lit.

S6 luong xe may dién ban duoc cia mot cira hang ban xe may dién trong dia ban thanh phd Vinh

trong thang thir x dugc tinh theo cong thirc f(x)= 50—23—0, trong d6 x >1. Xét tinh dung sai
+Xx

cta cac khang dinh sau

a) Sb lugng xe may dién cua cira hang duoc ban ra trong thang dau 13 40 (xe)

b) Tir thang thtr ba trd di thi sé lugng xe ban ra trong thang dat mirc 16n hon hodc bang 45
xe/thang

¢) Néu xem y= f(x) 1a mot ham s6 x4c dinh trén [L;+0) thi duong tiém can ngang cua do thi
ham s y=f(x) 1a y=0

d) Khi x cang 16n thi s6 lugng xe ban ra cang tién gan dén mirc 50 xe/thang
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Cau 46:

Cau 47:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot bé chira 5000 lit nudc tinh khiét. Ngudi ta bom vao bé 6 nude mudi c¢6 nong dé 30 gam

mubi cho mdi lit nudc véi tde do 25 lit/phut.

a) Sau 10 phtt bom s6 luong mudi trong bé 1a 300 gam.

b) Néu bom trong mét gid dong ho thi s6 lugng mudi trong bé khong vuot qua 2 kg.

¢) Nong d6 mudi trong bé sau ¢ phat (tinh bang ti sé ctia khdi lwong mudi trong bé va thé tich
30t

200+1¢

d) Khi ¢ du 16n thi ndng d6 mubi trong bé s& tién gan dén mirc 30 (gamy/lit).

nuéce trong bé, don vi: gam/lit1a f(¢) =

A 1A , ~ ., £ < 2\ = T A , 26t +10
SO dan cuia mot thi tran sau ¢ nam ké tu nam 1970 dugc udc tinh bdi cong thuc f (t) = 5
t+

(f (t) duoc tinh bang nghin ngudi) (nguon: Gidi tich 12 ndng cao, NXBGD Viét Na, 2000).

a) sd dan cua thi trin d6 sau 10nam 1 18.000 nguoi.
b) S6 dén thi tran d6 vao nam 202514 24.000 nguoi.

c) Xem f(t) 1a mot ham s xéc dinh trén nira khoang [0; +oo) . D6 thi ham sb f(t) = 26; +510
+

co tiém can ngang la y = 26.
d) Pao ham ctia hamsé y = f (t)biéu thi tbc d6 tang dan sb cua thi trdn (tinh bang nghin

ngudi/nim). Vao nam 1990 thi tc d6 ting dan s6 1a 0,129 nghin ngudi trén /nam.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 3. PUONG TIEM CAN CUA PO THI HAM SO

@ LY THUYET.

I. Puong ti€ém cin ngang

Cho ham s6 y = f(x) c6 xdc dinh trén mot khodng v6 han )\ 4
la khoang c6 mot trong cac dang (a,+x); (—©,a); (—w0,+o)
Puong thang y = ¥, dugc goi 1a dwong TCN (hay TCN) cia \
dd thi néu thoa man it nhit mot trong cac diéu kién sau: Y y=¥
lim f(x)=y,; im f(x)=y, >
X—>—0 X—>+0 0
y v — 4
Y Y=Y
o } = Yo ¥=y
Y- fX
&) X O X
Puong thdng y = ¥y, la tiém can ngang Puong thdng y = y, la tiém can ngang
ciia dé thi (khi x — +w). ctia d6 thi (khi x — —w).
I1. Puong tiém cin ding
Pudng thang x = x, dugc goi la dwong ti¢m cin ding ! X=x,
(TCD) ctia d6 thi ham s y = f(x) néu thoa man it nhat (©)

mdt trong cac diéu kién sau:
lim f(x)=+00; lim f(x)=-0
s x—xg

X=Xy

’f‘
lim f(x)=+o0; lim f(x)=-o0 0 X, "
X=Xy X=Xy
y ¥y ) y y xX=a
_ — y =f(x) -
a X O a g a x O a g

Y =) e

a) lim f(x)=+o  b) limf(x)=+ ¢ lim f(x)=—0  d) lim f(x)=—»

xX—=da
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

< Luuy:

e ax+b . e d .. . a
i) Him y = véi ac #0 cé tiém can ding x = ——; tiém cin ngang y =—.
cx + c c

f(x)
g(x)

+) Néu béc tir nhoé hon bac mau thi ¢6 tiém can ngang y =0.

ii) Him y = voi f(x), g(x) 1a nhitng ham da thie

n’ “n

I T R TN a, . LA A T 1o
+) Néu bac tir bang bac mau thi co6 tiém can ngang y = b—7 vol a,, b, 1a hé sO cua lily thira cao

nhét trén tir va dudi mau.
+) Néu bac tir 16n hon bac mau thi khong c6 tiém can ngang.
g(xo) :O;f(xo) =0
g(x)=1(x)=0
lim M
X*)Xn g(x)

+) x=x, la tiém can dung <

=+o0

I11. Puwong tiém cin xién
Puong thang y = ax+b duoc goi 1a mot dudng tiém can xién (hay tiém cin xién) cta do thi

ham s6 y = f(x) néu xl_i)rgo[f(x)—(ax+b)]=0 hodc lim [f(x)—(ax+b)]:0.

X—>+00

Puong thiang y = ax+b 1 tiém cin xién cta d6 thi ham sé y = f (x) dugc minh hoa nhu sau

"
o
y +°
Yy
M
/T\\_/
/ . O xIr
Hinh 16a Hinh 16b

beé tim tiém cédn xién ctia d6 thi ham s6 ta can tinh h¢ s6 a,b trong phuong trinh cia dudong tiém

can xién y =ax+b theo cong thurc nhu sau

+ a= lim /(x) , b=1lim [f(x)—ax] hodc a = lim f(x), b= lim [f(x)—ax}

X—>+00 x X—>+00 X—>—00 x X—>—00

+Khi a =0 thi d6 thi ctia ham sb c6 tiém can ngang 1a dudng thiang y=5.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Cau 2:

Cau 3:

Mot cong ty san xudt may tinh di xac dinh dugc rang, tinh trung binh mot nhan vién c6 thé lap
50z
x+4

rap dugc N(m) = (:z; > O) bd phan mdi ngay sau r ngay dao tao. Xem y = N(:z:) la mot

ham sb xéac dinh trén [0; +oo) , khi d6 tiém can ngang cua d thi ham s6 1a

Loi giai
Taco lim N(z) = fim 2% = fim —2%% i 2050,

T—>+00 zo+0 4 4 T—>+0 ( 4} T—>+0 4

z| 1+ — 1+—

x x

o , o 1A 13 , . LA xR 4000
Nguoi ta ngot héa nude ho bang cach bom nudc ngot vao ho va bicu thuc C' (t) = m( am
+

/lit) biéu thi ndong d6 mubi trong hd sau ¢ phut ké tir khi bit dau bom. Khi thoi gian du 16n nong
d6 mudi trong bé bang

Loi giai

Tacé lim C(¢) = lim —00__ _

t—>+00 t—+0 4000 + 3t
Chi phi (don vi: nghin dong) dé san xuat = san pham ctia mot cong ty duoc xac dinh boi ham sd
F (x) = 60000 + 250z . Goi F' (x) 12 ham s6 biéu thi chi phi trung binh (don vi: nghin dong) dé

san xuat x san pham(z > 0), khi d6 tiém can ngang cua do thi ham so bang

Loi giai
Chi phi trung binh dé san xuat = san pham la E(x) = 60000 + 2502 (nghin dong).
x
Tacé lim F(z)= lim 60000+ 250 _ ., [60000 + 250] = 250.
T—>+0 T—>+0 T T—>+%0 T

S6 dan cua mét thi trin sau ¢ nam ké tr nim 1970 duwgc wdc tinh bai cong thic
f(0)= 261 +510; £ (¢) duoc tinh bang nghin ngudi (Ngudn: Giai tich 12 nang cao, NXBGD Viét
t+

Nam, 2020). Xem f(¢) la mot ham sb xéc dinh trén nira khoang [0;+%0). D thi ham sb

y = f(t) c6 duong tiém can ngang 1a y =a. Gia tri cua a 1a bao nhiéu?

Loi giai

Ta co: lim £ (1) = lim 2210

t—m too  f4 5

=26 . Nén d6 thi ham s f(t) c6 duodng tiém can ngang la

y=26.
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Caiu 6:

Cau 7:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Mot cong ty chuyén san xuit dd gia dung woc tinh chi phi dé san xudt x (san phiam) la:
C(x)=2x+50 (triéu dong), khi d6 G(x)= @ 1a chi phi san xuit cho mdi san pham. Xem
G (x) 1a mot ham sb x4c dinh trén [0;+0), 6 tiém c4n ngang ctia d6 thi ham sé G(x) 1a
Loi giai
Ta co: lim G(t) =2 .Nén s duong ti€ém can ngang cua dd thi ham s6 G(t) la mot.

X—>+00

. _ oo , 4 . L.
Phuong trinh chuyén dong ciia mot vat dugc xac dinh boi cong thue S(¢) = 3 voi ¢t 1a thoi
t+

gian ma vat chuyén dong. Xem y = S(¢) 1a mgt ham s6 xac dinh trén [0;+oo) , khi d6 tiém can
ngang ctia do thi ham sd 1a
Loi giai
L . At ) 4
Taco: lim S(¢) = lim ——= lim ——=4.
t—>+o0 t—>+0 f 43 t—>+0 3

1+~
t

Viy tiém can ngang cua do thi ham s§ 1a y=4.

Mot nha may san xuét linh kién dién tir théng ké duoc rang trung binh mot to san xudt véi x
ngudi thi sb san pham san xuit dugc trong mot thoi gian ¢d dinh dugc tinh bang cong thirc

P(x)= jOOOZxS . Xem y = P(x) la mot ham sb xac dinh trén [0; +oo) , khi do6 tiém can ngang cua
X+
d6 thi ham s6 1a
Loi gidi

Taco: lim P(x) = lim —200 _ jim 2000 _ 1550,

X—>+00 X—>+0 4x + 25 X—>+00 4 25

+ -
X

Vay tiém can ngang ctia do thi ham sé 1a y =1250.
S6 luong san pham cua cong ty ban dugc trong x (thdng) dugc tinh boi cong thic
4 .
S(x)= 300(2+—2j vol x>1. Xem y=S(x) la mot ham s6 xac dinh trén [l; +oo), khi do
x+

tiém can ngang cua do thi ham so6 1a

Loi giai
1200
Taco: lim S(x)= lim 300(2+ ] = lim | 600 +—%— |=600.
X—>+0 X—>+0 x+2 X—>+0 1+ 2

X

Viy tiém cén ngang ctia d6 thi ham sd 1a y = 600.
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Cau 10:

Cau 11:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot tmg dung ctia ham sb trong vat 1y 1a hé sb tuong dbi tinh Lorentz duoc cho boi cong thirc

)=

trong chan khéng. Ham nay duogc st dung trong thuyét twong dbi dic biét ctia Einstein dé mo ta
cac hiéu tng tuong d6i tinh c6 d6 thi trong nhu thé nay:

, Vo1 v 1a van toc tuong doi gitra cac hé quy chiéu quan tinh, ¢ 1a téc d¢ anh sang

5 <

N W e OOy 0O O

0 c/2 c v
Do thi ham s0 ¢ ti€ém cén dung la:

Loi giai

lim y (v) =lim

v—oC v—oC

==+ nén x =c la tiém can ding cua do thi.
v
1- -

2
C

A . . s o e X 400¢ .
Dan s0 P (ngan nguoi) cua mot khu nghi dudng duge cho bdi ham so P(t) = 7 ,t20,voi t
+
1a thoi gian tinh theo thang. Tim tiém can ngang dd thi ham s6 y = P(t) .
Loi giai
400
lim P(¢)= lim —L 7= 0 nén y =0 la tiém can ngang cua do thi.
t—>+0 t—>+0 2 4 7
t
400
Taco lim P(¢) = lim 242002 = lim —£ == 9_0.Do vdy tiém can ngang dd thi ham s6
t—+o0 to>+0 )" t—>+0
24
2

y = P(t) 1a duong thing y=0.

Mot cong ty san xudt may tinh di xac dinh dugc rang, tinh trung binh mot nhan vién c6 thé lap
50z
z+4

rap dugc N(z) = (m > 0) bd phan mdi ngay sau r ngay dao tao. Xem y = N(m) la mot

ham sb xac dinh trén [O; +oo) , khi $6 ngay dao tao tang 1€n, hay tinh $6 bd phan mdt nhan vién

lap rap t6i da khong vuot qua bao nhiéu?

Loi giai
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tacod lim N(:c): m 297 oy 207 90

Cau 12:

Cau 13:

Z—>+00 z>+0 p 4 4 T—>+00 4 T—>+00 4
z|1+— 1+—

Mot bé chira 1000 lit nudc tinh khiét. Ngudi ta bom vao bé d6 nudc mudi c6 nong do 20 gam
mudi cho mdi lit nude véi tbe dd 30 lit/phut.

(Nguon: internet. Hinh anh mang tinh chit minh hoa)

a) Sau 20 phut, ndng d6 mudi trong bé bang bao nhiéu (gam/lit)? Lam tron dén hang phan tram.
b) Sau ¢ phat, ndng d6 mudi trong bé bang bao nhiéu (ganv/lit)? Tinh theo ¢.
¢) Néu cir bom lién tuc thi ndng d6 mudi trong bé nhu thé nao?

Loi giai
a) Sau 20 phut, sb gam mudi trong bé 1a: 20x30x20=12000 (gam).
Sau 20 phut, sd lit nudc trong bé 1a: 1000 +30x20=1600 (lit).

Sau 20 phuat, nong d6 mudi trong bé 1a: % = 175 ~7,5 (gan/lit).

b) Sau ¢ phut, sé gam mudi trong bé 13: 20x30¢ =600 (gam).
Sau ¢ phut, sd lit nude trong bé 1a: 1000+ 30z (lit).

6006 60
1000 +307 100+ 3¢

Sau ¢ phut, ndng d6 mudi trong bé 1a: £(¢) (gam/lit).

60t

c) Xéthamsb f ()= V6i t ¢6 don vi 1a phiit va £>0.
100+ 3¢
Ta co: lim f(7)=lim im0 2.
{40 i»+0 100+ 3¢ -+ 100 43

t
Nén tiém can ngang ctia d6 thi ham sé £ () 1a y=20.
Vay ndng d6 mubi trong bé luén nho hon va ngdy cang gan 20 (gamy/lit).
Chi phi (don vi: nghin dong) dé san xuat = san pham ctia mot cong ty duoc xac dinh boi ham sd
F(z)=60000+250z . Goi F(x) 1a ham s6 biéu thi chi phi trung binh (don vi: nghin dng) dé

san xuat o san pham (z > 0), khi d6, hiy tinh chi phi trung binh tbi da dé san xuat mot san pham.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi giai
Chi phi trung binh dé san xu4t o san pham la E(x) = 60000 + 250z (nghin dong).
x
Taco lim F(x) = lim S00 2007 _ iy (60000 ¥ 250) = 250.
T—>+%0 T—>+00 T T—>+0 T

Vay chi phi trung binh téi da dé san xuat mot san pham 1a khong qua 250000 dong
Ciu 14: S6 dan cia mot thi trin sau ¢ nim ké tr nim 1970 duoc udc tinh boi cong thic

f(1)= 261 +510 ; f(¢) dugc tinh bang nghin ngudi (Ngudn: Giai tich 12 nang cao, NXBGD Viét
+

Nam, 2020). Khi d6, s6 dan t6i da cua thi tran khong vuot qua bao nhiéu?

Loi giai

=26. Vay s6 dan tdi da ctia thi trin khong vuot qua 26 nghin ngudi.

Ta co: lim /(1) = lim 2210

1> 1> t+

Cau 15: Mot cong ty chuyén san xuit do gia dung udc tinh chi phi dé san Xuéit x (san pham) la:

5 C(x
C(x) =2x+50 (triéu dong), khi do G(x) = —( ) la
X
chi phi san xuét cho mdi san pham. Khi do, chi phi J san
xudt t6i da cho mdi san phdm khong vuot qué bao |
nhiéu?
Loi giai
do

Taco: lim G (t) =2 . Nén sd dudng tiém c4n ngang cua

X—>+o0
thi ham s6 G(¢) 1a 2. VAy chi phi san xuat t6i da cho mdi san pham khong vuot qué 2 triéu
dong.

Cau 16: Mot nha may san xuét linh kién dién tur théng ké duoc rﬁng trung binh mot td san xudt voi x
ngudi thi sb san pham san xuit duge trong mot thoi gian ¢d dinh dugc tinh bang cong thirc

5000 . . . .. L2 . . .

P(x)= 2 2xS . Hay tim s0 sdn pham san xuat dugc toi da khi so ngudi tham gia 1a rat 16n?
x+
Loi giai
2 . C »
Ta co: P'(x)= M >0 Vx>0, suyrahamso P(x)= 5000x la ham s6 dong bién trén
(4x+25) 4x +

(0; +oo).
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Cau 17:

Cau 18:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ta lai c6: lim P(x) = lim —200% _ Jim 2290 _ 1550,
X—>+0 X—>+00 4x + 25 X—>+0 4 25
+ -
X

Suy ra tiém cin ngang ctia d6 thi ham s6 1a y =1250.
Viy s6 san pham san xuét dugc tdi da khi s6 nguoi tham gia 13 rat 16n khong vuot qua 1250.

S6 luong san pham cia cong ty ban dugc trong x (thang) dugc tinh boi cong thirc

S(x)= 300(2+ ) véi x>1. Xem y=5(x) 1a mot ham sé xac dinh trén [1;+0) . Khi do,

x+2
héy tinh xem s lugng san phim cta cong ty ban duoc trong thoi gian dai khong thé thip hon
bao nhiéu san pham?

Loi giai
1200
Ta co: lim S(x) = lim 300(2+ ] = lim | 600 +—%— |=600.
X—>+0 X—>+0 x+2 X—>+0 1+ g

X
Suy ra, tiém c4n ngang cia d thi ham s6 13 y =600.

Vay s6 luong san pham cua coéng ty ban duoc trong thoi gian dai khong thé thip hon 600 san

pham.

Mot chiée xe 6 t6 moi mua co gia 30000 USD. Sau thoi gian ¢ (nim), ngudi ta xac dinh gia tri
30000 + 20007

ciaxe 6todola f(r) = (USD).
A
30000
3000
2000
1000
o110 30 50 70

a) Sau 15 nam, gia tri ctia xe 6 t6 d6 bang bao nhiéu (USD)?

b) Khi thoi gian ting 1én, hoi gia trj cta xe 6 td d6 ngay cang bing bao nhiéu?

Loi gii
a) Ta cb: f(t) _ 30000 -tlr 2000z .
Sau 15 nam thi r=15. Nén f(15)= 30000 +125000X15 =4000.
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Cau 19:

Cau 20:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vay sau 15 nam, gia tri ciia xe 6 t6 d6 bang 4000 (USD).

b) Ta co:
lim f (1) = lim 2202 : 2000 _ jim ( 50000, 2000] =2000.

Suy ra, tiém c4n ngang ctia do thi ham s6 £ (1) 1a y=2000.

Vay khi thoi gian ting 1én, gia tri cua xe 0 to d6 ngay cang giam vé va gan bang 2000 USD.

S6 luong xe may dién ban duoc cia mot cira hang ban xe may dién trong dia ban thanh phd Vinh
trong thang thir x duoc tinh theo cong thuc f(x)=50 —%, trong d6 x>1. Xét tinh dung sai

cua céc khang dinh sau

a) S6 luong xe may dién cia cira hang duoc ban ra trong thang dau 13 bao nhiéu?
b) Mudn s6 lwong xe béan ra trong thang dat mirc tir 45 xe trd 1én trong mot thang thi cin sau
bao nhiéu thang?
¢) Khi x cang 16n thi s6 luong xe ban ra cang tién gan dén mirc bao nhiéu xe mot thang?
Loi giai

A r *A 5 5 \ , , A \ 30

a) SO lugng xe may dién cia ctra hang duoc ban ra trong thang dau 1a f(1)=50- il 40 (xe)
+

30
+x
thang thi phai tir thdng tht tu tro di.

b) Ta co: f(x)245<:>2 <5 2+4x26< x>4= dé ban dugc tir 45 xe trd 1én trong mdi

¢) Taco: lim f(x)= lim (50— 230 jz 50 = Tiém can ngang cua d6 thi ham s6 y = f(x) 1a

xtoo +x
duong thang y=50.
Vi tiém cén ngang clia db thi ham sb y = f(x) la duong thang y =50 nén khi x cang 16n thi s6
luong xe ban ra cang tién gan dén muc 50 xe/thang.
Mot tac gia mudn xudt ban mot cudn sach Toan hoc. Biét phi xuat ban 13 7 triéu dong va gié tién
in mdi cubn sach 1a 50000 dong. Goi ¢ (¢>1) 14 s6 cubn sach s inva f () (Pon vi nghin dong)

1a chi phi trung binh ctia moi cuodn sach.
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Cau 21:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

| TOAN THYC TE

L(’)Pll

Khi 6, chi phi trung binh ctia mdi cudn sach thip nhit cang gan nhung khong thé nho hon bao
nhiéu ?

Loi giai
Tong sb tién can bo ra dé in ¢ cudn sach 1a : 7000+ 50¢ (nghin dong).

~ 7000 +50¢

Chi phi trung binh ctia m&i cudn sach la f'(¢)
t

Tacd lim f(t):SO.

10
Suy ra y =50 1a duong tiém can ngang cta do6 thi ham s6 1 (t) . Vay chi phi trung binh ctia mdi
cubn sach thap nhit cang gan nhung khong thé thip hon 50000 dong.

Tai mot cong ty san xuat do choi an toan cho tré em, cong ty phai chi 40000USD dé thiét 1ap
day chuyén san xuit ban dau. Sau do6, cr san xuit dugc mot san pham dd choi 4, cong ty phai
tra 6USD cho nguyén liéu ban dau va nhan cong. Goi x(x >1) la s6 d6 choi 4 ma cong ty da
san xuat va P(x) (donvi USD) la tong s6 tién bao gdm ca chi phi ban diu ma cong ty phai chi

tra khi san xuat x d6 choi 4. Nguoi ta xac dinh chi phi trung binh cho mdi san pham dd choi
Ala F(x)= ix) Xem F(x) 1a ham sé theo x xéc dinh trén nira khoang [1;+00) . Khi do, chi
X

phi trung binh ctia mdi dd choi 4 thip nhit cang gan nhung khong thé nho hon bao nhiéu ?

Loi giai

Mot do choi 4 cong ty phai trd 6USD nén xdd choi 4 cong ty phdi tra 6x(USD)(x>1).

Khi d6 tong s tién bao gdm cé chi phi ban ddu ma cong ty phai chi tra khi san xuat x do choi
P(x)  6x+40000
X X '

A 1a: P(x)=6x+40000 = F(x)=
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Cau 22:

Cau 23:

Cau 24:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tacé lim F(x)= lim (wj =6

X—>+00 X—>+0 X
Suy ra y =6 la phuong trinh dudng tiém can ngang cta d6 thi ham sd F (x) . Vay chi phi trung
binh ciia mdi dd choi 4 thap nhat cang gan nhung khong thé nho hon 6USD .

Dé loai bo x% chét gay 6 nhiém khong khi tir khi thai ciia mt nha may, nguoi ta wéc lugng chi
400x +10

—X

phicanborala C (x)= (tridu dong), 0 <x <100 . Dé dat dugc gan nhu loai bdo 100%

chat gay 6 nhiém khong khi tir khi thai cia mot nha may thi can chi phi 1a bao nhiéu ?

400x+10
—————— =+

x—100" x—=1000 100 —x

Taco lim C(x)= lim

Suy ra, duong thing x =100 1a duong tiém can dimg ctia db thi ham s C(x).

Vay dé dat dugc gan nhu loai bo 100% chat giy 6 nhiém khong khi tir khi thai ciia mot nha may
thi can chi phi 13 v6 cting 16n va gan nhu 1a khong thé thuc hién dugc.

Gia s dan sO cia mot huyén sau ¢/ nidm k& tor nam 2024 dugc mod td bdi ham so

f(1)= 200+5 , >0 (nghin ngudi). Dan sé cta huyén d6 ludn ting nhung khong vuot qua bao
nhiéu nghin nguoi?
Loi gidi
5
20+ —
Taco lim £ ()= lim 22— fim — £ =20,
t—>+0 t>+0  f 4 t—+0 1+g

t
Vay déan s cua huyén d6 khong vuot qua 20 ( nghin nguoi).

Dé loai bo x% chét gay 6 nhiém khong khi tir khi thai ciia mot nha may, nguoi ta ude lugng chi

phi cin b6 ra la C(x)= % (triéu ddng), 0< x<100. Tim duong tiém cin dimg ciia dd
thi ham s6 C(x).

Loi gidi
Tacod xglr(% C(x)= xglrg(l) % = 400
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Cau 25:

Cau 26:

Cau 27:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay duong thang x =100 la dudng tiém cén dimg cua do thi ham s6 C(x).

Mot cong ty san xuat do choi uée tinh chi phi dé san xuat x (sén phdm) la C(x)=2x" +x+25(
nghin dong). Goi f(x)1a chi phi sdn xuat trung binh mdi san pham. Tim dudng tiém can xién

cua do thi ham sé f(x), coi x €[0;+00).

Loi giai
2
Chi phi dé san xuat trung binh mot san pham 1a f (x)= 2 XA 2x+1+ 25 (nghin dong).
X X
.1 .25
Taco lim [ f(x)—(2x+1)]= lim ===0.
X—>+00 X—>+00 X

Vay duong thang y =2x+1 la dudng tiém cén xién cta do thi ham s6 f'(x).

Mot manh vuon hinh chit nhat co6 dién tich la ZOO(m2 ) . Biét d6 dai mét canh ctiia manh vuon 1a

x(m) Goi f (x) 1a chu vi ctia manh vuon. Tim dudng ti€ém cén xién cua dd thi ham s6 f (x) .

Loi gidi
A 1ve A . C a1 ~ 1A 1. 200
D¢ dai mot canh con lai ctia hinh chit nhat 1a =——(m).
x
2 4

Chu vi cta hinh chir nhat 1a f(x) = 2(x +ﬁj = 2x+ﬂ(m).

x x

400
Taco lim x)=2x|=lim —=0.
x%+oo|:f( ) :I x40y

Vay duong thang y =2x 1a duong tiém can xién ctia d6 thi ham s6 f (x)

Mot bé chira 6000 lit nudce tinh khiét. Nguoi ta bom vao bé d6 nudc mudi c6 nong do 25 gam
mudi cho moi lit nude vai toc do 20 lit/phut. Gia st sau ¢ phut, ti so gitra khoi lugng mudi trong
bé va thé tich nudc trong bé (don vi gamy/lit) 1a mot ham f (t) . Tim dudng tiém cdn ngang cua
dd thi ham s6 f(t), coi t €[0;+).

Loi giai
Sau ¢ phat khdi lwong mudi trong bé 1a 25.20.¢ = 500¢ (gam).
Thé tich cua bé sau ¢ phut 1a 6000+ 20.¢ (lit).

. 500¢ 25¢
Khido f(t)= = am/lit).
f( ) 6000+ 20 3000+1¢ (g )
. . 25t . 25
Hm /0= fim 350057~ A 3000 <2

t

Vay dudng thang y =25 la duong tiém cin ngang ctia d6 thi ham s6 f(¢).
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Cau 28:

Cau 29:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Mot manh dat hinh thang vudng c6 day 16n gap doi day nho, co dién tich 1a S = 24(m2 ) Goi
x(m) 1a 4o dai day nhé va P(x) 1a chu vi manh dét d6. Tim s6 tiém can cia P(x).
Loi giai
Goi x la d9 dai day nhé cta hinh thang (x >0). Ta ¢6 :
Pay 16n 1a 2x .

. 2 1
Chiéu cao cta hinh thang 1a / = S = 16 :
xX+2x x

2
Do dai canh con lai caa hinh thang 13, [x* + (Ej =, [x*+ 2526 .
V X X
256
+— +— (tap xac dinh D =(0;+00)).
/ 256 16} — +oo nén d thi ham s
x X

+ lim P(x) = lim l[3x2 +vx*+256 +16 | = +o0 nén d6 thi ham s6 c6 mot tiém can ding 1a truc

Khi d@6 P(x) x+—+2x+

—+—|=lim x
X X X—>+00

Do lim P( )— lim [3x+ 24+

X—>+00 X—>+00

2566.[

khong c6 tiém can ngang.

x—0" x—0" x
Oy
+1im(P(x)—4x):lim )c2+2—526—x+16 = lim 256 +¥ =0.
X—>+0 X—>+00 X X X—>+00 2\/ 256 X
X +72 +Xx
X

Khi d6 d6 thi ham sb c6 1 tiém can xién y = 4x.
Vay d6 thi ham s6 ¢6 2 tiém can.
Chi phi xuat ban x cudn tap chi (bao gdm: luong can bo, cong nhan vién, gidy in...) dugc cho
bdi C(x)=x>-2000x+10" dong. Chi phi phat hanh cho mdi cuén 1a 4 nghin dong.

T (x) L LR .1 Ao N 1 ze1x £ , -
M (x) =——=voi T (x) la tong chi phi (xuat ban va phat hanh) cho x cudn tap chi, dugc goi la

X
chi phi trung binh cho médt cubn tap chi khi xuat ban x cudn. Khi sé lwong cudn tap chi phat
hanh cuc 16n thi chi phi trung binh cho mdi cudn tap chi M (x) s& tiém can vé6i dudng nao.
Loi giai

Theo gia thiét, ta co:
T(x) = C(x)+ 4000x = x> +2000x +10° .

8
M(x)=T(x)—x+£+2000
X X
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Cau 30:

Cau 31:

Cau 32:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

. , 10° | 10°
lim (M (x)—x)= lim | x+=—+2000—(x+2000) | = lim | — =0

X—>+0 X—>+0 X X—>+0 X

Khi d6 d thi ham s6 c6 1 tiém cén xién y =x+2000. Khi ) luong cudn tap chi phat hanh cuc
16n thi chi phi trung binh cho mdi cudn tap chi M (x) s€ tiém can voi duong y = x +2000.

S6 luong san pham ban dugc ciia mot cong ty trong x( thang) dugc tinh theo coéng thuc

S(x) = 200[5—Lj ,jtrong d6 x>1
2+x

a) Xem y = §(x)1a mot ham s xéc dinh trén nira khodng [1;+0) , hy tim tiém c4n ngang cta

d6 thi ham s do.

b) Néu nhan xét vé s6 luong san phdm dugc ban cia cong ty do trong x ( thang) khi x di 16m.
Bai gidi

a) Ta co:

lim S (x)= lim 200(5— ’ J:IOOO.

X—>+0 X—>+0 2+ X

Vay duong thang y =100012 tiém cin ngang ctia dd thi ham s6 y =S (x).

b) Ta c6 d6 thi ham s6 y = §(x) nhén dudng thing y =10001am tiém c4n ngang, tirc 1a khi x

cang 16n luong san phdm ban ra s& tién gan dén mirc 1000 ( san pham/thang).

Mot bé chira 1000 lit nudc tinh khiét. Nguoi ta bom vao bé d6 nudc mudi co6 nong do 15 gam

mubi cho mdi lit nude véi tbe do 20 lit/phut. Biét rang nong dd mudi trong bé sau ¢ phit (tinh

bang ti s6 ctia khdi luong mudi trong bé va thé tich nude trong bé, don vi: gam/lit) 1a mot ham

s6 f(t), thoi gian ¢ tinh bang phut. Phuong trinh tiém can ngang ctia do thi ham s f(¢) béng
Loi giai

Sau ¢ phut, ta c6 khdi lugng mudi trong bé 1a 20.15¢ = 300¢ (gam).

Thé tich ctia luong nude trong bé sau ¢ phit 13 1000+ 20¢ (lit).

300¢ 30t

= = (gam/lit)
1000+20¢ 100+ 2¢

Véy ndng d6 mudi sau ¢ phat la f(¢)

| 30
Jim (1) = im0+

y=15.

=15 nén d6 thi ham s6 y = f(¢) c6 phuong trinh tiém can ngang 1a

Mot bé chira 2 m® nude tinh khiét. Nguoi ta bom vao bé d6 nude mubi co ndong do khong doi voi
tbc d6 20 lit/phut. Biét rang ndng d6 mudi trong bé sau ¢ phut (tinh bang ti s6 cua khdi luong
mudi trong bé va thé tich nudc trong bé, don vi: gany/lit) 1a mot ham s f (t) , thot gian ¢ tinh
bang phut. Biét rang tiém can ngang ciia d thi ham s6 f (t) la y=10. Ndong d6 mudi trong bé
sau khi bom dugc 1 gio la

Loi giai
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Cau 33:

Cau 34:

Cau 35:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Gia sir nude mudi bom vao c6 néng dd a gam/lit.
Sau ¢ phit, ta c6 khdi lwong mudi trong bé 13 20at (gam).
Thé tich ctia lwong nudce trong bé sau ¢ phut 1a 2000+ 20z (lit).

_ 20at at
2000+20¢r 100+¢

Vay nong d6 muodi sau ¢ phut la f(¢) (gam/lit)

lim f(¢) = lim A 4 néndd thi ham s6 y = f () c6 phuong trinh tiém c4n ngang la

t—+o0 t->+0 100 +¢
y=a=10.
Tir d6 ham s6 ndng d6 mubi trong bé sau khi bom duge ¢ phatla f(¢)= 101(;)t :
+t
Nong d¢ mubi sau 1 gio bom1a f(60)= 1060 _ 3,75 gam/ lit.
100+60

Mot tac gia mudn xuat ban mot cudn sach Toan hoc. Biét phi xuat ban 14 7 triéu dong va gia tién
in mdi cudn séch 1a 50 000 dong. Goi (¢ >1) 1asé cudn sachs& inva f(¢) (Pon vi nghin dong)
1a chi phi trung binh ctia mdi cudn sach. Khi d6, phuong trinh dudng tiém can ngang cua do thi
hamso f(¢) 1a:

Loi giai
Téng s6 tién can bo ra dé in ¢ cudn sach 1a : 7000+ 50¢ (nghin dong).

~ 7000 +50¢

Chi phi trung binh ctia m&i cuén sach la f'(¢)
t

Taco lim f(t)=50.

t—+0
Véy y =50 1a duong tiém cin ngang cta do thi ham sd £ (¢).

Mot bé chira 1000 lit nudc mudi c6 ndng d6 0,1 (tinh bang ti s6 ctia khdi luong mudi trong bé va
thé tich bé, don vi gamy/lit). Ngudi ta bom nudec mudi c6 ndng d6 0,2 vao bé véi toe do 20 lit/phut.

Goi f(¢) 1a ndng do mudi trong bé sau ¢ phit. Tiém can ngang ctia dd thi ham sé f(¢) 1a:
Loi gidi
Khéi lwong mudi co trong bé trong ¢ phut 1a 1000-0,1+20-0,2¢ =100+ 4¢ .

Nong d6 mudi trong bé sau ¢ phut 1a 100+ 47 = 25+t .
1000420t 250+ 5¢

Taco lim f(t):O,2.

t—>+0
Vay y=0,2 la dudng tiém cin ngang ctia do thi hams6 f(¢).
Tai mot cong ty san xuat dd choi an toan cho tré em, cong ty phai chi 40000USD dé thiét 1ap

day chuyén san xuat ban dau. Sau do, cir san xuat dugc mot san pham d6 choi 4, cong ty phai
tra 6USD cho nguyén liéu ban dau va nhan cong. Goi x(x>1) 1a sO d0 choi 4 ma cong ty da
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Cau 36:

Cau 37:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

san xuat va P(x) (donvi USD) la tong sb tién bao gdm ca chi phi ban diu ma cong ty phai chi
tra khi san xudt x d6 choi 4. Nguoi ta xac dinh chi phi trung binh cho mdi san phim d6 choi

A 1la F(x) :ix). Xem F(x) 1a ham s theo x xéc dinh trén nira khodng [1;+00), phuong
x

trinh duong tiém cdn ngang cua do thi ham sé F(x) 1a
Loi gidi
Mot d choi A cong ty phai trd 6USD nén xdd choi 4 cong ty phai trd 6x(USD)(x >1).

Khi d6 tong s tién bao gdm ca chi phi ban dau ma cong ty phai chi tra khi san xuat x d6 choi
A la

P(x) _ 6x+40000
X X .

Tacé lim F(x)= lim (MJ —6

X—>+00 X—>+0 x

P(x)=6x+40000 = F(x)=

Vay y =6 la phuong trinh dudng tiém can ngang cua do thi ham sb F (x) .

Mot khu vudn hinh chit nhat tiép giap voi bo song duogc rao lai dé 1am vuon trong hoa mau; biét
phia bén bo song khong can hang rao. Dién tich khu vuon 1a IOOO(mz). Hang rao ¢ phia song
song véi song c6 chi phi la 36.000 (d6ng) trén mot m*, hang rao ¢ hai phia con lai (vudng goc
v6i bo song) 1a 80.000 (ddng) trén mot m” . Bén tru & bon goc vuon co gia 1a 250.000 (ddng)
mdi try. Goi x 1a do dai mot canh vudng goc v6i bd sdng va ham C(x) md ta chi phi cia dy an.
Phuong trinh dudng tiém can xién cia do thi hamsd y=C (x) la

Loi giai
1000
X

bicu kign: x>0, chiéu rong cua khu vuon 13 x(m)=> chiéu dai ctia khu vuon la

(m).

36000

Khi d6 chi phi cia dw 4n la C(x)=160x+ +1000 (nghin dong)

Tacé lim [ C(x)—(160x+1000)]= lim

X—>+0 X—>+0

[36000

} =0= y=160x+1000 la dudong ti¢m can
x
xién ctia d0 thi ham sé y = C(x).

S6 lugng san pham ban duoc cia mot cira hang quan 4o trong ¢ (thang) dugc cho boi cong thirc:
2 8 .
S(t) = 200(5—2—J voi t21. Xem y = S(¢) 1a mot ham so xac dinh trén nira khoang [1; +00)
+

, biét rang tiém cén ngang ctia d6 thi ham s c6 dang %,a,b eN",(a,b)=1.Tinh P=a-2b

Loi giai
Taco: lim S(t)z lim 200 2.8 :200.%:@ = a=400;b=3
X—>+0 X—>+0 3 2+t 3 3
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Cau 38:

Cau 39:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay P=a-2b=400-6=394
Tl mot tAm ton hinh chit nhét c6 cac kich thuée 1a x(m), y(m) véi x>1va y>1 va dién tich

bang 4m”, nguoi ta cit bon hinh vudng bang nhau & bdn goc roi gap thanh mot cai thung dang
hinh hop chit nhat khong ndp (nhu hinh v&) c6 chiéu cao bang 0,5m . Thé tich cua thung 12 ham

s6 V(x) trén khoang (1;+00). D4 thi ham s6 y = ¢6 bao nhiéu dudng tiém can ding?

1
V()

&
Iﬂ, J

Loi giai
. . 4
Do tam ton c6 dién tich bang 4m’® nén xy =4 & y=—
X

Thung c6 chiéu cao 13 0,5m va cac kich thudc con lai cua thung la: x—1 va y—1

Thé tich cita thing 13 V(x):0,5.(x—1)(y—1):l(x—l)(i—lj:lw
2 X 2 X

Suyra: y= I _ 2x
TV e

1 | S 2x B L | 2x _ .
Ta co: }%—V(x)_}gll}—(x—l)ﬂ—x)_%o va ll—{?V(x)_ll—gl—(x—l)M—x)_ o = dudng
thang x =11a duong tiém can dung cta d6 thi ham sb y:V(1 )

X
. 1 . 2x 1 2x .
lim ——=lim————=-o va i =lim——— = ong tha
SV (x) o (xm)(dmx) SRV () et (1) (4—x) Fo0 = dutng thing
x = 41a dudng tiém can ding cta dd thi ham sd y = 1
v (x)

Vay d6 thi ham sé y = c6 2 dudng tiém can dung.

1
V(%)
Nguoi ta mudn lam mot cai bé dang hinh hop chir nhat khong nap (nhu hinh v&)

c6 thé tich bang 1m’. Chiéu cao ciia bé 1a Sdm, cc kich thuée khac 1a x(m), y(m) véi x>0
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
va y> 0. Dién tich toan phan ctia bé (khong ké ndp) 1a ham sé S (x) trén khoang (0;+).
Pudng tiém cn xién cua do thi ham sb S (x) la duong thing y =ax+b . Tinh gia tri cta biéu

thic P=a*>+b".

£
Loi giai

Do thé tich ctia bé 1a 1m’ nén 0,5xy =1 xp =2

‘ q 2
Dién tich toan phan ctia bé 1a S(x)=xy+2.0,5x+2.0,5.y =2+x+=, (x>0)
x

Ta c6: lim (S(x)—(x+2)) = lim 2_ 0

X—>+00 X—>+00 X
Suy ra d thi ham sb S(x) co duong tiémcanxiénla y=x+2 =>a=1;b=2

P=d"+b’=5
Chu 40: Mot cong ty san xuét dd gia dung ude tinh chi phi dé san xuét x (san pham)la C(x)=150x+900

(nghin dong). Khi san xuit cang nhiéu san pham thi chi phi san xut trung binh cho mdi san pham
khong vuot qué ¢ (nghin dong). Tim gia tri nho nhat cta ¢.

Loi giai.
C(x) _150x+900
X

Chi phi sdn xuat trung binh cho mdi san pham 1a f(x)=

Taco f'(x)= _990 <0Vx>0.
X

150x +900

lim f(x) = lim ——=150.
X—>+00 X—>+00 x
X 0 +00
/(%) -
f(x) ~+00

150

Vay khi san xuat cang nhiéu san pham thi chi phi san xuét trung binh cho mdi san pham cang
giam, nhung khéng dudi 150 nghin dong.
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Cau 41:

Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Ngudi ta mubn 1am mot cai bé dang hinh hop chit nhat khong nép (nhu hinh v&) ¢6 thé tich bang
5m*. Chiéu cao cua bé 1a 10dm, cac kich thude khac 1a x(m), y(m) véi x>0va y>0.Dién
tich toan phan ctia bé (khong ké ndp) 1a ham s6 S (x) trén khodng (0;+e0). Pudng tiém cén xién

ciia d6 thj ham s6 S(x) 1a duong thdng y =ax+b. Tinh gié tri ca biéu thuc P=a’ +b°.

:
;

Loi giai
Do thé tich cuia bé 1a 1m’ nén lxy=5< xy=5

5 . 10
Dién tich toan phan cua bé la S(x):xy+2.l.x+2.l.y:5+2x+—, (x>0)
X

Ta céd: lim (S(x)—(S + 2x)) = lim m =0

X—>+00 X—>+00 x
Suy ra dd thi ham s S(x) co duong tiém can xiénla y=2x+5=a=2;h=5

P=a’+b*=2>+5=29
Trong 200 gam dung dich mubi nong dd 15%, gia st thém vao dung dich x (gam ) mudi tinh

khiét va dugc dung dich c6 ndng do £ (x)%.

100(x+200)

a) Himsb f(x)=
) f( ) x+30
b) Pao ham cta ham s6 ludn nhan gia tri 4m trén khoang (0; + ).

¢) Thém cang nhiéu gam mudi tinh khiét thi ndng do phan trim cang ting va khong vuot qua
100%.
d) Gi6i han ciia f(x) khi x dan dén duong vé cuc bang 100.

Loi giai

a) Trong 200 gam dung dich mudi néng do 15% c6 200'11750 =30 (gam) mudi tinh khiét. Khi

thém x (gam) mudi tinh khiét vao 200 gam dung dich mudi nong do 15% thi c6 (x+30)
(gam) mudi tinh khiét. Khi d6, ta c¢6 ham s 1a

100(x+30
()=

. Suy ra a) sai.
x+200 yraa)
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Cau 43:

Cau 44:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

17000 ->0,Vxe(0;+%). Suy ra b) sai.

b) Ta co f'(x):(x_i_TO)

c) Vi f(x) dong bién trén khoang (0;+c0) nén khi x ting thi f(x) tdng. Nghia 1a khi thém
cang nhiéu gam muébi tinh khiét thi dung dich c6 ndng d6 phan trim cang ting.

100(x+30)

x+200
Nghia 12 néng d6 phan trim khong vugt qua 100% khi cho thém nhiéu gam mudi tinh khiét
vao. Suy ra c) dung.

x+3(?o<l dan dén f(x)=

Vi x+30 <x+200 v6i moi x e(0;+0) nén <100.

. . 100(x + 30)
d) Taco lim f(x)= lim ————==100. Suy ra d) ding.
X—>+0 X—>+0 X+
£ qa o Ap s s A 9 R o A , 26t +10
S6 dan ctia mot thi tran sau ¢+ ndm ké tr nam 1970 dugc udc tinh boi cong thue [ (t) = 5
t+

(f(¢) duge tinh bang nghin nguoi) (Nguon: Gidi tich 12 ndng cao, NXBGD Viét Nam, 2020).
Xem y = f(¢) 1a mot ham s6 x4c dinh trén nira khoang [0;+ ).
a) Dan s6 cta thi trin d6 vao nam 2025 1a 34 nghin ngudi.

b) Pao ham ctia ham s6 ludn nhan gia tri am trén khoang (0; + o).
c) P thi ham s6 y = f(¢) c6 duong tiém cdn ngang 1a y =26.

d) Dan s6 cia thi tran d6 khong thé vurgt qua 26 nghin ngudi.

Loi giai
a) Dan s cua thi tran d6 vao nam 2025 1a £ (55)= % = 24 nghin ngudi. Suy ra a) sai.
+
oy 120 A a . \
b) Pao ham cia ham so f (z‘) = ( )2 >0 (‘v’t # —5) luén nhan gia tri duong trén khoang (0;
t+5
+ o).
Suy ra b) sai.

¢) Ta co: lim f(t) — lim 26t +10

s 26. Do d6 d6 thi ham s6 f(¢) c6 dudng tiém can ngang la
t—+0 >+ f 4
y=26. Suy ra c) ding.
26t+10 26¢+130
d) Taco f(t)= <
) f( ) t+5 t+5

nghin nguoi. Suy ra d) dung.

=26. Vi vy dan sb ctia thi tran d6 khong thé vuot qua 26

Mot bé chira 3000 lit nude tinh khiét. Nguoi ta bom vao bé d6 nuwdc mudi co nong do 25 gam
mudi cho mét lit nude véi tbe do 20 lit/phit. Xét tinh dang sai cia mdi khang dinh sau

a) Sau mot iy bom thi khdi lugng mudi trong bé 1a 30(kg)

b) Thé tich lwong nudc trong bé sau thoi gian ¢ phit 1 3000+ 20z (lit)

c¢) Gia su néng d6 mudi trong nudc trong bé sau ¢ phut dugc duge xac dinh bdi mdt ham $6
f(t)trén [0;+00) (gam/ lit) thi dudng tiém cén ngang clia d6 thi ham sé y = f(¢) 1a duong
thang y=20.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

d) Khi ¢ cang 16n thi nong d6 mudi trong bé tién gan dén 25 gam/lit.
Loi giai

a) Poi 1 gio = 60 phut
khéi lugng mubi sau khi bom 60 phat 1a: 60.20.25 =30000( gam)=30(kg) = a diing
b) Thé tich lugng nudc bom vao bé sau thoi gian ¢ phut 1a 207 (lit)
= Thé tich lugng nudc trong bé sau thoi gian ¢ phat 1a: 3000+ 207 (lit)= b diing
¢) Sau thoi gian bom ¢ phat thi khdi lugng mubi trong bé 1a 25.20.£ = 500¢ (gam)

500¢ 25¢

3000+20r 150+¢ (g )

= ndng d6 mudi trong bé sau khi bom dugc ¢ phut 1a: £(¢)

= duong tiém can ngang cta d6 thi ham sé y=£(¢) 1a y =25 = esai

d) Taco lim f(¢)= lim ! o= 25 nén khi ¢ cang 16n thi ndng d6 mudi trong bé tién gan dén 25
t—>+0 —+
gan/lit = d ding.
Cau 45: SO luong xe may dién ban duoc ciia mot cira hang ban xe may dién trong dia ban thanh phd Vinh
trong thang thir x dugc tinh theo cong thirc f(x)= 50—23—0, trong d6 x>1. Xét tinh dung sai
+x
cua cac khang dinh sau
a) Sb lugng xe may dién cua cira hang duoc ban ra trong thang dau 13 40 (xe)
b) Tur thang tht ba trd di thi sb lugng xe ban ra trong thang dat mic 16n hon hoic bang 45
xe/thang
¢) Néu xem y= f(x) 1a mot ham s6 x4c dinh trén [L;+o0) thi duong tiém can ngang cua do thi
ham s y=f(x) 1a y=0
d) Khi x cang 16n thi s4 luong xe ban ra cang tién gan dén mirc 50 xe/thang
Loi giai
a) Sb lugng xe may dién cua cira hang duoc ban ra trong thang dau 1a (1)=50- % =40 (xe)
+
= a ding.
30
+x

<562+ x26< x24= dé ban duoc tir 45 xe trd 1én trong mdi thang

b) Ta co: f(x)245<:>2

thi phai tir thang thir tu trs di= BiSai.

¢) Tacé: lim f(x)= lim (50 — 230 ) =50= Tiém can ngang cta d6 thi ham s y= f(x) la duong
X—>+00 X—>+0 + X

thing y=50= ¢ sai.
d) Vi tiém can ngang ctia d6 thi ham s6 y = f(x) 1a duong thdng y =50 nén khi x cang 16n thi s6
luong xe ban ra cang tién gan dén mirc 50xe/thang = d ding.
Cau 46: Mot bé chtra 5000 lit nudc tinh khiét. Nguoi ta bom vao bé dé nudc muodi cd nong d§ 30 gam

mudi cho mdi lit nudc véi toe do 25 lit/phut.

a) Sau 10 phut bom s6 lwong mudi trong bé 1a 300 gam.
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Cau 47:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
b) Néu bom trong mét gior ddng ho thi sb lugng mudi trong bé khong vuot qua 2 kg.

¢) Nong do mubi trong bé sau ¢ phut (tinh bang ti s6 ciia khéi lugng mudi trong bé va thé tich
30¢
200+1¢

nuéce trong bé, don vi: gam/lit1a f(¢) =

d) Khi ¢ @i 16n thi ndong do mudi trong bé sé tién gan dén muc 30 (gam/lit).
Loi giai:
a) SO lugng mudi trong bé sau 10 phit bom 14 30.25.10 = 7500 gam. a) sai
b) S6 lwong mudi trong bé sau mot gior ddng hd bom 1a 30.25.60 = 4500 gam. b) sai

¢) Sau ¢ phit, ta co: Khéi lugng mudi trong bé 1a 25.30.f = 750¢ (gam); thé tich cua luong nude
750t 30t
5000+25¢ 200+¢

trong bé 1a 5000 + 25¢ (lit). Vay ndng d6 mudi sau ¢ phat la £ (¢) =

(gam/lit). ¢) dung

d) khi ¢ dit 1onta c6 lim £ () = lim —20'__ =30
— s>+ 5000 + 25¢

Vay ¢ di 16n thi nong d6 mudi trong bé s& tién gan dén mirc 30 (gam/lit). d) dung.

A 1A Ayl e A < L . re A , 26t +10
S6 dan ctia mét thi tran sau ¢ nam ké tir nam 1970 dwoc wde tinh boi cong thirc f (1) = 5
t+

( f (¢) dugc tinh bing nghin ngudi) (nguén: Gidi tich 12 ndng cao, NXBGD Viét Na, 2000).

a) s6 dan cua thi tran d6 sau 10nam la 18.000 ngudi.
b) S6 dan thi trin d6 vao nam 202513 24.000 nguoi.

¢) Xem f(¢)1a mot ham sO xéc dinh trén nira khoang [0;+0). D6 thi ham s6 f(t)= 26t +510
1+

c6 tiém can ngang la y = 26.
d) Pao ham ciia hamsd y = f (t)biéu thi tbc d6 tang dan sb cua thi trdn (tinh bang nghin
ngudi/nam). Vao nam 1990 thi toc do ting dan sb 1a 0,129 nghin ngudi trén /nam.

Loi giai:

a) s6 dan cua thi trin d6 sau 10nim la % =18 (nghin). a) dlng.
+

b) S6 dan thi trin d6 vao nam 2025 1a % = 24 (nghin). b) dang
+

&) Tim £(r) = lim 2210

t—>+00 t>+0 45

=26. c) ding

120
(t+ 5)2

d)ytaco f'(r)=

Theo d& f'(¢)=0,192 < 20 _ 01922 1=20.

(t+5)
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vay vao nam 1990 thi toc d6 ting dan sb 1a 0,129 nghin nguoi trén /nam. d) ding,
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|B|  DE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

—
BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ LY THUYET.

1. SO PO KHAO SAT HAM SO

Buwoc 1. Tim tap xac dinh cua ham s0;
Buwéc 2. Tinh dao ham y' = f'(x);
Buworc 3. Tim nghiém cua phuong trinh f'(x)=0;

Buworc 4. Tinh giéi han lim y; lim y va tim tiém can ding, ngang (néu cé);

X—>+00 X——0
Bude 5. Lap bang bién thién;

Buée 6. Két luan tinh bién thién va cuc tri (néu cd);

Buwdc 7. Tim cac diém dic biét ctia d6 thi (giao véi truc Ox, Oy, cdc diém doi xitng, ...);
Buéc 8. V& d6 thi.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

II. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO BAC BA
y=ax’+bx’ +cx+d (a=0)

TRUONG HQP a>0 a<0
Y y
Phuong trinh y' =0 c6 \ 1] /1\
2 nghiém phdn biét 1 0 :

YA Ay

Phwong trinh vy =0 ¢6 1

nghiém kép

Y

yA YA

Phuong trinh y' =0 vo

"y

nghiém 1
/ 0

<‘ HE THONG BAI TAP TOAN THUC TE

=Y

Chu1: Mot chuyén dong thing xac dinh bdi phuong trinh S(¢) = ar’ +bt* +ct+d (a,b,c,d € R) trong
d6 ¢ tinh bang gidy va s tinh bang mét. Biét rang d6 thi ctia ham sé S(¢) 1a duong cong nhu

hinh bén dudi

Tinh van toc ctia chuyén dong tai thoi diém gia toc bang 12m / s* ?
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Cau 2:

Cau 3:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Théy Toéan tham du gidi “Di bd truc tuyén Nganh Gido duc va Pao tao Edu Run-HCMC” nam
2024.
s (km)
30

PL N

18

12 f--+--

t(h)

B R S S

% [ S e

o] 1 3 5 6 7

Quéng duong thay Hiéu di duoc biéu dién bang ham sb S(l) =at’ +bt’ +ct+d (v6i a#0)chd
d6 thi nhu hinh bén. (trong d6 t 1a thoi gian tinh bang gio, s 1 quang dudng tinh bang km). Khi
d6, van toc tdi da cua thﬁy Toan dat dugc trong qua trinh di bo la

Trong mdt khu vui choi cam giac manh danh cho thiéu nhi. Mot tau luon siéu tde duoc thiét ké
di theo duong cong 1a do thi ham sb y = f (x)=x’—9x” + 24x—15 nhu hinh v&, véi gbc toa do 1a

quay vé, x<6 (mét) la do 1éch ngang cua tau so vdi quay vé, y(mét) la do cao cua tau so voi

mat dat.

A
6
5
4
3
2

uuﬂv BAN

— 6

a) Khi tau luon bat dau di Xuéng thi dd cao cta tau so voi mat dat 1a bao nhiéu?

b) Khi tau lwon di xubng hét va bat dau di 1én thi do 1éch ngang cua tau so véi quiy vé 1a bao
nhiéu?

¢) Khi tau 1én do cao 6 mét thi do 1éch ngang cua tau so véi quiy vé 1a bao nhiéu? (Lam tron
dén hang phan mudi)

d) Tau dat d6 cao 3 mét bao nhiéu 1an?
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Cau 5:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Sau gio hoc, Ngoc va Hoa (em cia Ngoc) phu me két hat cuom. Trong 1 gio, Ngoc két duge 6
vong cuom, Hoa két dugc 4 vong cudm. Vi hai ban chua biét lam nén me két 1 vong lam mau
cho hai chi em va vong d6 me tinh cho Hoa.

a) Sau ¢ gid, ti s6 vong cudm ciia Ngoc so v6i Hoa 14 bao nhiéu?

b) Néu tiép tuc 1am thi cang vé sau thi ti s6 néu trén bang bao nhiéu?

¢) Pao ham ctia £ () biu thi toc d cua ti s6 néu trén. Tinh téc d cua ti s6 néu trén sau 4 gid.
Lam tron dén hang phan muoi nghin.

d) D6 thi nao sau day biéu dién ti s6 néu trén?

.5 .5
3 3
.5 5
2 2

C. 0.5 1.5 2 25 311138 X D. 0.5 1 1.5 217125 377135
S 5t ; N .2 . A A s A~ . A , 5 A A
Gid st ¢(t)= " (tinh bang mg) biéu thi nong dJ ciia mot loai thudc trong méu cia bénh nhan
£+

trong thoi gian 7> 0 gid sau khi dung thudc.

a) Sau 3 gio, ndng do thudc trong mau ctia bénh nhan bang bao nhiéu mg?

b) Nong do thude trong mau ctia bénh nhén ting trong khoang thdi gian ndo sau khi dung
thubc?

¢) Nong d6 thudc trong mau ctia bénh nhan cao nhit bang bao nhiéu mg?

d) D) thi nao sau day biéu dién ndng d6 thudc trong mau ciia bénh nhan sau ¢ gio?

15 45
4 4
.5 .5
3 3
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Ciu 6:

Cau 7:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

4.5

C.
Loi nhuén ban hang online sau ¢ thang cua ban Truong dugc udc tinh boi cong thirc
100z +10

f(6)=="5~ (/(r) duoc tinh bang tri¢u dong).
+

10
a) Sau 5 thang, lgi nhudn cia Trudng bang bao nhiéu?
b) Dao ham ctia ham s6 y = £ (¢) bicu thi cho toc d¢ tang trudng loi nhuan cia Trudng. Tinh
tdc do tang trudng loi nhuan tai thoi diém sau 1 ndm. Lam tron dén chir sd phén tram.
¢) o thi nao sau day biéu dién loi nhuan ban hang online sau ¢ thang ctia ban Truong?

00

00 00

80 80

60 6/

40 40

20 20

C 20 40 60 80 100 D 20 40 60 80 100
. .

Trong khoang thdi gian tir 11h00 dén 11h12, luu luong ciia mot con sdng trong 12 phit duoc
tinh theo cong thire Q(r) = —%ﬁ +4 +80 (Q(r)duogc tinh bdng m*/phit).

a) Luu lugng cua con song néu trén tang trong khoang thoi gian nao?

b) Luu luong 16n nhat ciia con séng néu trén bang bao nhiéu? Lam tron dén hang phan tram.
¢) C6 bao nhiéu thoi diém tir 11h00 dén 11h12 dé luu lugng ciia con séng néu trén bang 100
m?/phit.

d) D6 thi ndo sau ddy biéu dién luu luong ciia con sdng néu trén trong khoang thoi gian 11h00
den 11h12?
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

C. 2 4 6 8 10 > D. 2 4 8 10 >

Mot vat duoc phong thang dimg 18n trén tir mat dat voi toe do ban dau 1a 32,5 m/s (bo qua sic
can cua khong khi), d6 cao (tinh bang mét) ciia vat sau ¢ gidy dwoc cho boi cong thirc
h(t)=32,5¢—4,9¢. Tinh van toc clia vat tai thoi diém 3 gidy.

Gia str s6 luong ctia mot quan thé nAm X tai moi trudng nudi cdy trong phong thi nghiém duoc
mo hinh héa bang ham sé P(¢)=120e"", trong d6 thoi gian ¢ dugc tinh bang gio. Tai thoi diém
ban dau ¢ =0, toc d6 ting truong clia quan thé nAm X 1a
Gia sir chi phi tién xing C (d6ng) phu thudc toc do trung binh v (km / h) theo cong thirc:

5400 3

Cv)=——+—v (0 <v< 120)
v 2

Tai xé xe tai 1ai xe v6i toc d6 trung binh 13 bao nhiéu dé tiét kiém tién xing nhat?
Dan sd ctia Viét Nam sau t nam tinh tir nim 2023 duoc dy doan theo cong thirc voi N(r) tinh
theo don vi triéu nguoi: N(r) =100.e"""*,0 < ¢ <50. Biét rang dao ham ctia ham sb N(¢) biéu
thi tbc do gia tang dan s6 ctia Viét Nam (don vi la tri¢u ngudi/ ndm). Vao nam nao thi tde do gia
tang dan s6 hon 2 triéu ngudi/ nam.
Mot cira hang nhan 1am nhimng chiéc x6 bang nhoém hinh tru khong c6 nip dé chira nudc. Goi
20000

X

x2 +

x (em) 1a ban kinh déy ctia chiéc x6 va S(x)=7 (cm2 ) 1a dién tich toan phan cta

chiéc x6, khi d6 x bang bao nhiéu dé cira hang tén it nguyén vat liéu nhét (két qua lam tron t6i
hang phan mudi)?
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Gia sir mot cong ty du lich ban tour voi gia 1a x (triéu dong)/khach thi doanh thu s& duge biéu

dién qua ham s& f(x) =—200x" +550x . Cong ty phai ban gia tour cho mot khach 1a bao nhiéu

dé doanh thu tir tua xuyén Viét 1a 16n nhat (1am tron toi hang phan trim).

Mot cong ty bat dong san cd 50 can hQ cho thué. Biét rang néu cho thué moi can h véi gia x

trieu dong mdi thang thi lgi nhuin cia cong ty s& duoc biéu dién boi ham s
2

F (x) - 90x (ddng). Vay cong ty can cho thué cin ho véi gia bao nhiéu dé loi nhuan

50.000
clia cong ty cao nhat?
Sau khi phat hién mot bénh dich, cac chuyén gia y té udc tinh sé ngudi nhiém bénh ké tir ngay
xuit hién bénh nhan dau tién dén ngay thu 113 f(r) =452 —¢,t=0,1,2,...,25. Néu coi f{?) 1a
ham s x4c dinh trén doan [0;25] thi dao ham f7(¢) dugc xem la tdc do truyén bénh (nguodi/ngay)
tai thoi diém ¢ Xac dinh khoang thoi gian ma toc do truyén bénh giam?
Mot soi ddy c6 chiéu dai 28m duoc cit thanh hai doan dé lam thanh mot hinh vuéng va mot hinh

tron. Tinh chiéu dai (theo don vi mét) ctia doan day lam thanh hinh vuéng duoc cit ra sao cho
téng dién tich ciia hinh vudng va hinh tron 1a nho nhat (két qua lam tron dén hang phan tram).

Tir mot tAm ton 6 kich thude 90cm x 300cm , ngudi ta lam mot mang thoat nude, mit cat ngang
cua mang la hinh thang can ABCD c¢6 day l6n AD, AB = BC = CD =30cm, minh hoa hinh bén.

Thé tich 16n nhit cia mang bang

30cm

30em

B

Khi mau di chuyén tir tim qua cac dong mach chinh r6i dén cac mao mach va quay tro lai qua
cac tinh mach, huyét 4p tam thu ( ttc 1a 4p luc cia mau 1én dong mach khi tim co bop) lién tuc
giam xubng. Gia sir mot nguoi c6 huyét ap tdm thu P ( dugc tinh bang mmHg) duoc cho boi ham
251 +125
£ +1
Trong d6 t 1a thoi gian duoc tinh bang gidy. Toc do thay ddi cta huyét ap sau 8 gidy ké tir khi
mau roi tim giam bao nhiéu mmHg?
B0 phén san Xuét ctia mot cong ty xac dinh chi phi dé san xuit x san phém duoc cho boi bidu

30 em

s6: P(t)= ,0<7<10

thire 7(x) = x* +20x+4000 (nghin dong). Néu x san pham déu duoc ban hét va gia ban mdi
san pham 1a 150 nghin dong thi loi nhuan 16n nhat ma cong ty thu duoc 13 bao nhiéu?

X +x+1

Trong hé tryc toa d6(Oxy), cho d6 thi ham s6 (C): y = x>—1 md ta chuyén dong cua

3

x+1
mot chiée thuyén trén bién, mot tram phat song dat tai diém 7 (-1-1). Biét hoanh do diém M

thugc do thi (C) ma tai d6 thuyen thu duoc song tot nhat 1a x, = T —b (Loai trur cac di€u kién
Va

anh huong dén viéc thu phat song). Tinh a.n+b?

Mot rap chiéu phim c6 sirc chira 800 ngudi, trung binh mdi ngay rap c6 khoang 360 khach véi

gia mdi vé 13 100.000d. Néu gia mdi vé giam 10.000d thi mdi ngay rap c6 thém 60 khach dén

xem. Hoi can giam gia vé dén bao nhiéu nghin dong dé doanh thu ciia rap 13 16n nhét.
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Mot bé ban dau chta 150 lit nuée. Sau @6, ct mbi
phut nguoi ta bom thém 50 lit nude, dong thoi cho
vao bé 20 gam chat khir tring ( hoa tan ). Pat f'(¢)
gam/lit 1a ndng d6 chat khir tring trong bé sau ¢ phut
( t>0), biét rang sau khi khao sat sy bién thién cua
ham s6 f(¢), ta thay gid tri f(¢) ting theo ¢ nhung

khong vuot ngudng p ganv/lit. Tim s6 p ( két qua
thé hién dudi dang s6 thap phan ).

Ong A du dinh str dung hét 6,7 m* kinh dé 1am mot bé
c4 bang kinh c¢6 dang hinh hop chir nhat khong nip,
chiéu dai gap doi chiéu rong (cdc moi ghép co kich
thudc khong dang ke). BE ca c6 dung tich 16n nhat bang
bao nhiéu (ket qua lam tron dén hang phan tram).

Hinh duéi ddy 12 muong dan nudc thay loi tai mot dia phuong phuc vy tudi tiéu cho ruéng dong.
Phan khong gian trong muong dé nude chdy c6 mat cat ngang la hinh chit nhat ABCD . Véi dicu
kién luu lugng nude qua muong cho phép thi dién tich mit cat ABCD 13 0,48 m*. Dé dam bao
yéu cau ky thuat tot nht cho muong, ngudi ta can thiét ké sao cho tong 46 dai 7 = 4B+ BC +CD
1a ngén nhat. Khi d6 chiéu rong day muong bang bao nhiéu (biét chiéu rong phai dusi 1m, lam
tron két qua dén hang phan tram).

Mot nguoi nong dan ¢ 15 000 000 dong dé 1am mot hang rao hinh chit E doc theo mdt con séng
bao quanh hai khu d4t trong rau c6 dang hai hinh chit nhat bang nhau (hinh v& dudi). Déi véi mat
hang rao song song vdi bo song thi chi phi nguyén vat lidu 1a 60 000 dong/mét, con dbi voi ba
mit hang rao song song nhau thi chi phi nguyén vat liéu 1a 50 000 ddng/mét, mit giap voi bd

song khong phai rao. Tim dién tich 16n nhit cta hai khu dét thu duoc sau khi lam hang rao.

il v
LLCCLCDLEREE G EEEEEERTEL

5
ol
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Cau 26:

Cau 27:

Cau 28:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Nha may 4 chuyén san xuat mot loai san phdm cho nha may B . Hai nha may thoa thuan rang,
hing thang 4 cung cdp cho B sb luong san pham theo don dit hang ciia B (t6i da 100 tan san
pham). Néu s6 luong dat hang 1a x tin san pham thi gia ban cho mdi tdn san phiam la
P(x)=45-0,001x" (triéu ddng). Cho phi & A4 sdn xuat x tan sdn pham trong mot thang la
C(x)=100+30x triéu dong (gdbm 100 triéu déng chi phi cb dinh va 30 triéu dong cho mdi tan

san pham).

: - =
a) Tinh chi phi & 4 san xuit 10 tdn san phdm trong mot thang.
b) Tinh s6 tién A4 thu dugc khi ban 10 tin san phim cho B.
¢) X4c dinh ham s6 biéu thi loi nhuan ma 4 thu dugc khi ban x tan san pham (0 < x<100) cho

B.

d) 4 ban cho B khoang bao nhiéu tan san pham mdi thang thi thu duoc loi nhuan 16n nhat?
Mot thanh phd nam trén mot con séng chay qua hém nai. Hém ¢é chidu ngang 80m, mot bén cao
40 m va mot bén cao 30 m. Mot cay cau sé duoc xay dung bic qua séng va hém nui. So d6
thiét ké cua cay clu duoc gén hé truc toa d§ nhu hinh v€ dudi day.

Con duong XY xuyén qua hém nui dugc mo hinh
x’ _3x
25600 16

Hai c¢6t do doc MN va PQ ( song song voi truc Oy

hoa béng phuong trinh: y = X(-10,40) E

) 1a doan nbi giira khung ctia Parabol va dudng XY .
Tinh tong d6 dai doan MN va PO biétrang N va Q
12 hai diém d6i xtng qua Oy ; MN 1a doan c6 d6 dai

TS R S
W

16n nhat ( 1am tron két qua dén hang phan chuc).
Mot co so san xuat khin mit dang ban mdi chiéc khan véi gida 30000 dong mot chiée va mdi
thang co s& ban duoc trung binh 3000 chiéc khin. Co s& san xuit dang c6 ké hoach ting gia ban
dé co loi nhan tot hon. Sau khi tham khdo thi truong, ngudi quan 1y thay ring néu tir mirc gia
30000 ddng ma ct ting gia thém 1000 dong thi mdi thang s& ban it hon 100 chiéc. Biét vén san
xuat mot chiéc khin khong thay doi 1a 18000 .

a) D¢ dat loi nhuan 16n nhét thi mdi chiéc khan can ting thém 10000 dong

b) Bé dat lgi nhuan 16n nhét thi mdi chiéc khan can ban véi gia 39000 dong

¢) Dé dat loi nhuan 16n nhat thi sau khi ting gia mdi chiéc khan 13i 21000 dong

d) Dé dat lgi nhuan 16n nhat thi s6 khin ban ra giam 800 chiéc
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Cau 29:

Cau 30:

Cau 31:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Chi phi nhién liéu ctia mot chiéc tau chay trén séng duoc chia 1am hai phan. Phan thir nhat khong
phu thudc vao vén téc va bang 480 nghin dong trén 1 gio. Phan thi hai ti 16 thuan voi 1ap phuong
ctia van toc, khi v =10 (km/gio) thi phan thir hai bang 30 nghin dong/gio.
a) Khi van toc v =10 (km/gio) thi chi phi nguyén liéu cho phan th& nhat trén 1 km duong song
12 48000 dong.
b) Ham s6 xac dinh tong chi phi nguyén li¢u trén 1 km dudng song véi van toc x(km/ h) 1a
f(x) :4—)%0+0,03x3.
¢) Khi van tdc v =30 (km/gio) thi tong chi phi nguyén liéu trén 1 km dudng song 1a 43000
dong.
d) Van tdc ciia tau dé tong chi phi nguyén liéu trén 1 km dudng song nho nhét 1a v = 20
(km/gio).
Mot khuc gd c6 dang hinh khéi non co ban kinh day r =2m,
chiéu cao / = 6m . Bac thg moc ché tac tir khic gd d6 thanh mot
khic gb c6 dang hinh khéi try nhu hinh vé.
a) Ta c6 mat cit qua truc hinh n6n nhu hinh v&. Pat x 1a ban
kinh day hinh tru, 4 1a chiéu cao cua hinh tru.

S

A I' \B

A e B

Khi d6 chiéu cao cua khdi tru tinh theo ban kinh day hinh try 1a A =-3x+ 6(m) voi 0<x<2.
b) Ham s6 xé4c dinh thé tich ctia khi tru trén 1a 7 = 6x* —3x° (m3 ), Vxe(0;2).
¢) Gia su bac thg moc ché tac khiic g5 d6 thanh hinh tru c¢6 ban kinh day bfmg chiéu cao, khi d6

thé tich cua khdi trula V = %ﬂ(m3 )-

d) Thé tich 16n nhit cta khbi gd ma bac tho moc chétacla V= 327”(1113)

Khi bo qua stic can ctia khong khi, do cao ( mét) cia mot vat thé sau thoi gian t gidy duoc phong
thfmg dimg 1én trén tu diém cach mat dat 5 mét voi tbe do ban dau 39,2 m/s la
h(t)=5+39,2t—4,9¢*, chon chiéu duong 1a chiéu huéng tir dudi 1én. ( theo Vat If dai cuong,
NXB Gido duc Viét Nam, 2016).

Ménh dé Piing | Sai

a) Van toc cia vat sau 3 gidy 1a 4,6m /s .

b) Vat dat d cao 16n nhat bang 83,4 mét tai thoi diém ¢ =4 gidy.

¢) Khoang thoi gian vat ¢ d§ cao trén 10 mét dai hon 7 gidy.

d) Van tdc cua vat lic vat cham dat sép xi —40,43(m/ s)
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Céu 32: Mot nguoi dan 6ng mudn chéo thuyén ¢ vi tri 4 téi diém B vé phia ha . 3km
lwu bo ddi dién, cang nhanh cang tot, trén mot bo séng thang rong 3 km 4 N gl
(nhu hinh v¢). \ N\

Anh c6 thé chéo thuyén ctia minh truc tiép qua séng dé dén C va sau N\
d6 chay dén B, hay c6 thé chéo truc tiép dén B, hodc anh ta c6 thé \ N
chéo thuyén dén mot diém D giita C va B va sau d6 chay dén B. NN E
Biét anh 4y c6 thé chéo thuyén 6 km/h, chay 8 km/h va quang duong “pT
BC =8 km . Biét téc do ctia dong nude 1a khong dang ké so véi tée do
chéo thuyén cua nguoi dan ong. Goi x (km) la d¢ dai quang dudng \
BD. \ g
a) 8—x (km) la d6 dai quang duong CD.
o . JxX*+9 .
b) Thoi gian cheo thuyén trén quang duong AD la: 3 (gio)
¢) Tong thoi gian di chuyén tir 4 dén B 1a x23+ ) + 8 ; al
d) Khoang 1 gio 20 phut 1a khoang thoi gian ngin nhat dé nguoi dan ong dén B.

Cau 33: Gia dinh bac Hung c6 mét ao ca hinh chir nhat.
pé lép dat mot hé théng dién ra vi tri O ¢ gitia
hé bac dy dinh ndi mot duong day dién tir vj tri
A trén b hd dén vi tri O & gitra hd (nhu hinh
v&). Biét khoang cach ngin nhat tir O dén bd hd
13 OM =84m, khoang cach tr 4 dén M Ia
AM =112m . Mdi mét day dién lap dat ¢ trén bo
¢6 chi phi ca tiénn cong va tién vat liéu 1a 25200

X N R g dAgea 1L g r . ; K X
dong va moi met day dién l‘ap dat ¢ dudi nude co s o
chi phi ca tién cong va tién vat li¢u 1a 42000
dong.
Ménh dé Piing | Sai
a) Néu ndi duong day dién theo duong gap khic AM + MO thi chi phi lap dat
duong day dién bé hon 6000000 dong
b) Néu chon mét vi tri K trén doan AM sao cho KM = x (voi x thay ddi sao
cho 0<x<112) sau d6 ndi duong day dién theo duong gip khiuc AK + KO
thi chi phi lap dat duong day dién 12 mot ham sb bién xva ta c6 ham sd 1a:
£(x)=25200(112 - x) +42000+/ x* +84°
¢) Néu chon diém K cach diém 4 mot khoang bang 63m sau d6 ndi duong
day dién theo dudng gap khilc 4K + KO thi chi phi lap dit duong day dién 1a
thip nhat.
d) Chi phi thap nhat dé lip dat duong day dién 1a 5644800 dong
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Ngudi ta mudn xay mot cai bé hinh hop dung c6 thé tich ¥ = 18(m3), biét day bé 1a hinh chir
nhat c6 chiéu dai gdp 3 14n chiéu rong va bé khong co nip.

Dé nguyén vat liéu xay dung 1a it nhét (biét nguyén vat liéu xdy dung cic mat 1a nhu nhau) thi
a) Chiéu rong cua day bé bang 2 m.

b) Chiéu dai cua ddy bé bang 6 m.

¢) Chiéu cao cia bé 1a 7 =3m.

d) Dién tich xung quanh ctia bé bang 48 m?.

Mot vat chuyén dong co6 phuong trinh quing dudng tinh bang mét phu thudc thoi gian ¢ tinh
bang gidy duoc biéu thi boi ham s f (t) = —*+9¢* + 21t . Cac ménh dé sau diing hay sai?

a) Quang dudng ma vat di duoc sau 2s ké tir luc bat dau chuyén dong 1a 70m .

b) Van téc 16n nhat ciia vat thé 1a 21(m/s).

¢) Van téc cua vat tang tir lac bat dau chuyén dong dén gidy thir 3.

d) Ké tir luc bat dau chuyén dong dén khi dimg han, vat di duoc quiang duong 1a 150m .

Mot co s¢ dong gidy san xuat mdi ngay dugc x doi gidy. 1< x <20. Tong chi phi san xuat x

d6i gidy(don vi nghin dong) 1a C (x) = x’ —6x” —88x+592. Gia sir co s& ndy ban hét san pham
mdi ngdy vé6i gid 200 nghin dong /mot doi. Goi T'(x) 1a sé tién ban duge va L(x) 1 loi nhuan

thu duoc sau khi ban hét x doi gidy.

Ménh dé Ping | Sai

a) Gia sir trong mot ngdy nao dé co s& san xuat dugce 10 doi gidy thi loi
nhuén thu duoc 1a 1888 (nghin dong).

b) Gia str trong mdt ngay nao dé co so 1gi nhuan thu dugc 1a 1584 (nghin
ddng) khi d6 co so phai san xuat dugc 9 doi giay.

¢) Co s ndy san xuat duoc 12 d6i gidy thi loi nhuan thu duoc 13 nhiéu nhat.

d) Loi nhuén t5i da thu dugc trong mot ngay 1a 1980 nghin dong.

4
Thé tich nuéc clia mot bé boi sau ¢ phit bom tinh theo cong thic V(¢)= ﬁ[%f —%j,
(0<¢<90). Toc do bom nude tai thoi diém ¢ dugc tinh boi f(¢)=V"(r). Trong céc khing dinh
sau, chon khrfmg dinh dung hoac sai?
a) Tc d6 bom giam tir phit thir 60 dén phut thir 90.
b) Tdc d6 bom ting tir phat 0 dén phit thir 75.
¢) Toc d6 bom ludn giam.
d) Téc d6 bom 16n nhat ¢ phut thir 60.
Gia str mot hat chuyén dong trén mot truc thang dung chiéu dwong hudng 1én trén sao cho toa do
ctia hat (don vi: mét) tai thoi diém ¢ (gidy)1a y=¢ —12t+3,1>0.
a) Ham gia toc cha vat1a a = y'.
b) Ham vén toc cta vat1a v(¢)=3r" -12.
¢) Tai thoi diém 7 =1 thi hat dang chuyén dong 1én trén.
d) Trong khoang thoi gian 0 <¢ <3, quang duong ma hat di 1a 23m.
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Cau 39:

Cau 40:

Cau 41:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Dan s6 cia mot qudc gia sau ¢ (ndm) bat dau tir nam 2023 duogc tinh theo cong thirc
N (1) =100&"""" (trong d6 N (¢) duogc tinh bang triéu ngudi, 0<7<50)

a) Dén s6 cua qudc gia nay ¢ nam 2030 vuot mic 110 triéu nguoi.

b) Dén sb ctia qubc gia ndy & naim 2035 vuot mirc 115 triéu ngudi.

¢) Vao nam 2030 thi toc do ting dan sd 1a 1,6 triéu ngudi/nam.

d) Vao nam 2026 thi téc d6 ting dan s6 13 1,6 triéu nguoi/nam.

Mot tim nhém hinh vudng canh 120cm . Ngudi ta cit & bdn goc cta tim nhom dé bén hinh vudng
bang nhau, mdi hinh vudng c6 canh bang x (cm), rdi gép tdm nhom lai nhu hinh v& duéi day dé

dugc mot cai hop khong nap.

a) Thé tich khdi hop nhan dugc khi tinh theo x 1a ¥ = x(120-2x)’.

b) Khi x =10cm thi thé tich ctia khdi hop nhéan dugc 1a 1(m3) :

¢) Dé hop nhan duogc co thé tich 16n nhat thi x = 20(cm).

d) Hop nhan duogc co thé tich 16n nhat 1a 128(dm’ ).

Puong day dién 110KV kéo tir tram phat ( diém A4) trong dét lién ra Con Dao ( diém C). Biét

BC = 60km, AB=100km , gbc ABC =90°, nhu hinh v&. M3i km day dién duéi nuéc chi phi 1a
5000USD, chi phi cho mdi km day dién trén bo 1a 3000USD . Dit x = AG .

c

60 km

o
&
[

100 Em

a) Khi x =20km thi duong day dién ndi tr C vé G dai 100km .
b) Khi x =204m thi tong chi phi mic dién 12 560.000USD .

¢) Tong chi phi mic dién nho nhét khi x = 50km .

d) Tong chi phi mac dién nhoé nhit 1a 540.000USD .
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cau 42: Mot cong ty bat dong san c6 50 cin ho cho thué. Biét ring néu cho thué mdi cin ho voi gia
2.000.000 dong mdi thang thi moi cin ho déu c6 ngudi thué va ctir mdi 1an ting gia cho thué mdi
can ho 100.000 dong mdi thang thi c6 thém 2 cin ho bi bo tréng. Mudn ¢6 loi nhuan cao nht,
cong ty d6 phai cho thué v6i gia mdi cin ho 1a bao nhiéu (don vi tinh bang triéu déng va lam tron
két qua t6i hang phéan tram)?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|B|  DE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

—
BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ LY THUYET.

1. SO PO KHAO SAT HAM SO

Buwoc 1. Tim tap xac dinh cua ham s0;
Buwéc 2. Tinh dao ham y' = f'(x);
Buworc 3. Tim nghiém cua phuong trinh f'(x)=0;

Buworc 4. Tinh giéi han lim y; lim y va tim tiém can ding, ngang (néu cé);

X—>+00 X——0
Bude 5. Lap bang bién thién;

Buée 6. Két luan tinh bién thién va cuc tri (néu cd);

Buwdc 7. Tim cac diém dic biét ctia d6 thi (giao véi truc Ox, Oy, cdc diém doi xitng, ...);
Buéc 8. V& d6 thi.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

II. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO BAC BA
y=ax’+bx’ +cx+d (a=0)

TRUONG HQP a>0 a<0
Y y
Phuong trinh y' =0 c6 \ 1] /1\
2 nghiém phdn biét 1 0 :

YA Ay

Phwong trinh vy =0 ¢6 1

nghiém kép

Y

yA YA

Phuong trinh y' =0 vo

"y

nghiém 1
/ 0

<‘ HE THONG BAI TAP TOAN THUC TE

=Y

Chu1: Mot chuyén dong thing xac dinh bdi phuong trinh S(¢) = ar’ +bt* +ct+d (a,b,c,d € R) trong
d6 ¢ tinh bang gidy va s tinh bang mét. Biét rang d6 thi ctia ham sé S(¢) 1a duong cong nhu

hinh bén dudi

Tinh van toc ctia chuyén dong tai thoi diém gia toc bang 12m / s* ?

Loi giai
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

D6 thi ham s6 di qua cac diém A(-1-1),B8(0;3),C(L1),D(2;-1) nén ta c6 hé phuong trinh
—a+b—c+d=-1
d=3
a+b+c+d=1
8a+4b+2c+d=-1

Giai hé phuong trinh ta duoc a=1;b=-3;c=0;d =3. Do dd S =1 —3¢*+3.

*)

Van tdc ciia chuyén dong chinh 1a dao ham cap mot cua quang duong: v =S’ = 3¢* — 6t
Gia tbc ctia chuyén dong chinh la dao ham cép hai cua quing duong:
a=8"=6t-6=12=1¢=3

Khi d6 vén toc ciia chuyén dong 1a S'(3) =27 18 =9m/s.

Thﬁy Toén tham du gidi “Di bd truc tuyén Nganh Gido duc va Pao tao Edu Run-HCMC” nam
2024.

s (km)
30

24

18
12

6

t(h)

0o 1 2 3 4 5 6 7

Quang dudng thay Hiéu di dugc biéu dién bang ham sb s(t)=at’ +bt* +ct+d (v6i a#0) co
d6 thi nhu hinh bén. (trong d6 t 1a thoi gian tinh bang gid, s 1a quing dudng tinh bang km). Khi
do, van toc tbi da cua thﬁy Toan dat dugc trong qua trinh di bo la

Loi giai
Dya vao dd thi ta thdy do thi ham s6 di qua cac diém: 0(0;0),4(2;12),B(4;24) va nhan
B(4;24) 1am 1 cyc tri.

Taco: s(t)=at’ +bt* +ct+d = s'(t)=3ar’ +2bt +c

3

5(0)=0  (4=0 =3

L s(2)=12  |8a+4b+2c+d =12 9
Khi d6 ta c6 hé sau: = > Ilhb==
s(4)=24  |64a+16b+4c+d =24 2

s'(4)=0 48a+8b+c¢=0 c=0

d=0

Nén: s(7)= —%f +%z2 =v(t)=s'(t)= —%tz +9¢.

Y , \ A . 9, t=0
Thay Toan dimg di bo khi: v(t):0<:>—zt +9=0< 4

Bai toan tré thanh tim gié tri 16n nhét cua v(¢) trén [0;4].
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Cau 3:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Ta co: v'(t)=—%t+9:>v‘(t):0<:>t=2.

Khi d6: v(0)=0 , v(2)=9 , v(4)=0

Vay van toc 16n nhat ma thay Hiéu dat dugc 1a 9 km/h tai thoi diém ¢ =2.

Trong mdt khu vui choi cdm giac manh danh cho thiéu nhi. Mt tau lugn si€u toc dugc thiét ké
di theo duong cong 1a do thi ham s6 y = f (x)=x" —9x” + 24x—15 nhu hinh V&, véi gbc toa do 1a
quiy vé, x<6 (mét) 1a do 1éch ngang cta tau so véi quay vé, y (mét) 1a d6 cao cua tau so véi
mat dat.

e
i [
—

a) Khi tau luon bét dau di xuéng thi 6 cao cua tau so voi mat dat 1a bao nhiéu?

b) Khi tau lwon di xudng hét va bit dau di 1én thi do 1éch ngang cta tau so voi quay vé 1a bao
nhiéu?

¢) Khi tau 1én d9 cao 6 mét thi d¢ léch ngang ctia tau so v6i quay vé 1a bao nhidu? (Lam tron
dén hang phan mudi)

d) Tau dat d6 cao 3 mét bao nhiéu 1an?

Loi giai

a) y=f(x)=x"-9x" +24x-15
y'=3x" —18x+24
y':()@{x=2

x=4
fim y = v fim =

—o0 2 4 +00
3!

+ 0 — 0 +
5 +o0
y / \ /
—o0 1
Dua vao bang bién thién ta thdy ham s6 nghich bién trén (2;4), tai x=2 thi y=5. Vay khi tau
luon bat dau di xudng thi d6 cao cta tau luon so voi mit dat bang 5m .

b) Dua vao bang bién thién ta thiy ham s6 dong bién trén (4;+0). Vay khi tau lugn bat dau di

1én thi d6 léch ngang so v6i quiy vé bang 4m .
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

¢) Khi tau lugn 1én d cao 6m nghiala y=6.

Ta giai phuong trinh hoanh d6 giao diém x* —9x> +24x-15=6.

Phuong trinh trén tuong duong x* —9x* +24x-21=0< x=5,1.

Khi tau 1én d6 cao 6 mét thi d6 1éch ngang cua tau so v6i quiy vé xap xi 5,1m .

d) Khi tau lugn 1én dd cao 3m nghiala y=3.

Ta xét phuong trinh hoanh d¢ giao diém x* —9x> +24x—-15=3.

Phuong trinh trén twong duong x’ —9x” +24x-18=0.

Ta thdy phwong trinh trén c6 3 nghiém phan biét.

Vay tau dat do cao 3 mét 3 lan.

Sau gio hoc, Ngoc va Hoa (em ctia Ngoc) phu me két hat cuom. Trong 1 gid, Ngoc két duoc 6
vong cudm, Hoa két dugc 4 vong cuom. Vi hai ban chwa biét lam nén me két 1 vong lam mau
cho hai chi em va vong d6 me tinh cho Hoa.

a) Sau ¢ gio, ti s6 vong cuom ciia Ngoc so véi Hoa 1a bao nhiéu?

b) Néu tiép tuc 1am thi cang vé sau thi ti s6 néu trén bang bao nhiéu?

¢) Pao ham cua f (t) biéu thi tdc do cua ti s néu trén. Tinh tdc d0 cua ti s néu trén sau 4 gio.
Lam tron dén hang phan mudi nghin.

d) D6 thi nao sau day biéu dién ti s6 néu trén?

5 .5

3 3

C. 0.5 D. 0.5 115 211725 3 35
Loi giai

a) SO vong cudm sau ¢ gid Ngoc 1am dugc 1a 6.

S6 vong cuom sau ¢ gid Hoa lam duogc 1a 47 +1.

Ti s6 vong cudm ciia Ngoc so voi Hoa sau ¢ gio la £ (1)= 46t T
t+
iy 1 A 6t (s
b) Xét ham s6 ()= Vol £20.
) f( ) 4t +1
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Cau 5:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Ta cO lim o lim o lim L:3 Nén tiém can ngang cua do thi ham sé f (1) 1a

x>+ 4f + 1 x—>+wt(4+1j x—)+oo4+1
t t

y= % . Vay néu tiép tuc lam thi cang vé sau thi ti s6 néu trén bang % .

6 6
O SO Gy = O Gy T

Vay tdc d6 cua ti s6 néu trén sau 4 gio x4p xi 0,0208 .
d) Nhan xét: khi 7=0= y =0 nén loai dap an C va D.

Pudng tiém c4n ngang ctia do thi ham s 1a y :% nén ta chon dap an  A.
5t
£ +1

trong thoi gian 7> 0 gio sau khi dung thude.
(Nguon: https://www.youtube.com/watch?v=rN3dfhBdK-Q)
a) Sau 3 gio, ndng do thudc trong mau ctia bénh nhan bang bao nhiéu mg?

Gia st ¢(r)= (tinh bang mg) biéu thi ndng d6 ctia mot loai thude trong mau ciia bénh nhan

b) Nong d6 thude trong mau ctia bénh nhén ting trong khoang thoi gian nao sau khi ding
thudc?
¢) Nong do thudc trong mau ctia bénh nhan cao nhit bang bao nhiéu mg?

d) D6 thi nao sau day biéu dién ndng do thude trong mau ctia bénh nhan sau ¢ gio?
15 45

4 4
.5 .5

3 3

C. 0.5 1 1.5 2 25 3 3.5 4 45 D.
Loi giai
a) Taco c(t)= vl t>0.
) () t*+1
Sau 3 gio nghiala =3 suyra c(3):%31:1,5 (mg)
+

Viy sau 3 gio, ndng do thudc trong mau ctia bénh nhan bing 1,5 mg.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

5¢)' (¢ +1)= (£ +1)'(5¢) 5(£2+1)=2t.5t _542
by Ta 6 c(r) == = (1) = )(£+1) (2 )0 (e +1) S
r+1 (£ +1) (£ +1) (£ +1)
c'(t)=0 -5 +5=0=1r=1,taloai t=-1<0.
st
1 =i _
Him e(1)= Jlim 527 =0
x| 0 +00

Duya vao bang bién thién ta thiy ham s6 ¢(z) dong bién trén khoang (0;1)

Vay nong d6 thudc trong mau ctia bénh nhan ting trong khoang thoi gian sau khi ding thude
1 gio.

¢) Ta c6 bang bién thién ctia ham s6 ¢(r) nhu sau:

x |0 | +00
c'(1) + 0 -
5
c(1) ] 2 ™~ ;

Dua vao bang bién thién ta thdy ham s6 c(r) dat gia tri 16n nhat bang % tai r=1.
Vay ndng d6 thude trong mau ctia bénh nhan cao nhat bang 2,5 mg.
d) Ta c6 bang bién thién ctia ham sb ¢() nhu sau:
x|0 1
c '(t) + 0
3
2

e(?) /' \

+00

Dua vao bang bién thién ta thiy ham s6 ¢(¢) dat gié tri 16n nhét bang % tai r=1.

Vay dap an A 1a phu hop nhat.
Cau 6: Loi nhuan ban hang online sau ¢ thang cua ban Truong duoc udce tinh bdi cong thire
f(1)= % (f(¢) duoc tinh bing triéu dong).
¢+
a) Sau 5 thang, loi nhuan cua Trudng bang bao nhiéu?
b) Dao ham ctia ham s6 y = £ (¢) biéu thi cho tbc d¢ ting truong loi nhuan cia Trudng. Tinh
tdc do tang truong loi nhudn tai thoi diém sau 1 ndm. Lam tron dén chir sd phén tram.
¢) 6 thi ndo sau ddy biéu dién loi nhusn ban hang online sau ¢ thang cta ban Truong?
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

00

00 00

80 80

60 6/

40 40

20 20

C 20 40 60 80 100 D 20 40 60 80 100
. .

Loi giai
. 1007 +10
a)Taco f(¢)= .
) f( ) t+10
Sau 5 thang nghiala r=5 suyra f (5):%:34 (triéu dong)
+

Vay sau 5 thang, lgi nhuan ciia Trudng bang 34 triéu dong.

7 100z +10 990
b) Tacd 7(¢)= — f(f)=—22" .
) /() 0 7 ) (1+10)’
Sau 1 nam nghia l1a 12 thang. Tacd +=12 suy ra f'(u):%zz,os.
12+10

Vay tde do tang truong loi nhudn tai thoi diém sau 1 nam la 2,05.
990
(t+10)

¢) Nhan xét: f'(r)= >0 nén ham s6 dong bién trén (0;+x), ta loai ddp 4n D vi d thi &

2

d4p an D nghich bién trén (0;+).

khi +=0= y=1 nén dap an A 1a phu hop nhat.

Trong khoang thdi gian tir 11h00 dén 11h12, lwu lwong ciia mot con sdng trong 12 phut duoc
tinh theo cong thirc O(¢) = —%ﬁ +4£ +80 (Q(r)duoc tinh bang m*/phit).

a) Luu lugng ctia con song néu trén tang trong khoang thoi gian nao?

b) Luu lugng 16n nhat cta con séng néu trén bang bao nhiéu? Lam tron dén hang phan tram.
¢) C6 bao nhiéu thoi diém tir 11h00 dén 11h12 dé luu lugng ciia con séng néu trén bang 100
m?/phut.

d) D) thi nao sau day biéu dién luu lwong cta con séng néu trén trong khoang thoi gian 11h00
deén 11h12?
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

20 20
A 2 4 > B 4 =

200 800

80 80

60

40 40

20

00 00

80 80

60 60

40 40

20 20
C. 2 4 > D. 2 4 =

Loi giai

a) Taco Q(t)z—%t3+4t2+80 Vol 0<t<12.

Nén Q'(t)=—*+8t. Dan dén Q(r)=0 @{;ii.

Ta c6 bang bién thién:

t |o 8 12
o] + o -
496
Q 3
80 — ™~ 80

Duya vao bang bién thién ta c6 Q(¢) ting trong khodng (0;8).

Vay luu lugng ciia con song néu trén tang trong khoan thoi gian tir 11h00 dén 11h08.
b) Ta c6 bang bién thién:

t o 8 12
o+ o -
496
Q 3
80 — ™~ 80
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Cau 8:

Cau 9:

Cau 10:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Dua vao bang bién thién ta c6 O(r) dat gid trj 16n nhat bing % ~165,33.

Vay luu luong 16n nhét cua con song néu trén bang 165,33 m*/phit.
¢) Ta co bang bién thién:

¢ o 8 12
o] + o
496
0 3
80 — ™~ 80

Duya vao bang bién thién ta thay c6 2 gia tri ¢ e (0;8), 1, €(8;12) dé 0(1) bang 100 .

Vay ¢6 2 thoi diém tir 11h00 dén 11h12 dé luu lugng ctia con song néu trén bang 100 m*/phut.
d)

Ta c6 bang bién thién:

¢ |o R 12
o] + o -
496
0 3
80 — ™~ 80

Duya vao bang bién thién ta c6 O(t) tang trong khoang (0;8) gidm trong khodng (8;12) nén loai
dap an C va D.
Mt khac tai thoi diém 7=0 thi 0(0)=80.Néntaloaidapan  B.
Vay dap an A 1a phu hop nhét.
Mot vat duge phong thang ding 1én trén tir mat dat voi tbe do ban dau 1a 32,5 m/s (b6 qua sic
can cua khong khi), d6 cao (tinh bang mét) ciia vat sau ¢ gidy dwoc cho boi cong thirc
h(t)=32,5¢—4,9¢. Tinh van toc clia vat tai thoi diém 3 gidy.

Loi giai
Theo y nghia co hoc ctia dao ham, vén tdc cta vat sau ¢ gidy 1a v(t)=n'(1)=32,5-9,8t (m/s).
Do d6, van tdc cta vat sau 3 gidy la v(3)=32,5-9,8.3=3,1 (m/s).
Gia st sb lugng ctia mot quan thé nAm X tai moi truong nudi ciy trong phong thi nghiém duoc
mo hinh hoa bing ham s6 P(¢) =120e"", trong d6 thoi gian ¢ dugc tinh bang gio. Tai thoi diém
ban dau ¢ =0, tc do ting trudng ciia quan thé ndm X 1a

Loi giai
Téc d9 tang truéng cua quan thé ndm X tai thoi diém ¢ 1a: P'(1)=120.0,15.e""* =18¢""*.
Do d6, téc do ting trudng ciia quan thé nAm X tai thoi diém £=0 1a P'(0) =18 té bao/gio.
Gia sir chi phi tién xing C (d6ng) phu thudc toc do trung binh v (km / h) theo cong thirc:

5400 3
C(v)=——+=v (0<v<120)
v 2

Tai xé xe tai 1ai xe v6i téc d6 trung binh 14 bao nhiéu dé tiét kiém tién xang nhat?

Loi giai
Tap xac dinh: D =(0;120].
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Cau 11:

Cau 12:

Cau 13:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Su bién thién:
3(v-60)(v+60
3400 3 _3(v=60)(v );C’(v) =0 v=—60 (loai) hodic v =60,
Vo2 2v°

Trén khoang (0;60),C’(v) <0 nén ham s6 nghich bién trén khoang nay.

Dao ham C'(v) =—

Trén khoang (60;120),C’(v) > 0 nén ham s6 dong bién trén khoang nay.
Cuec tri: Ham s6 dat cyc tiéu tai v=60,C,, = C(60)=180.
Nhu vay, dé tiét kiém tién xang nhat, tai xé nén chay xe voi téc do trung binh 1a 60 km/h
Dan sd ctia Viét Nam sau t nam tinh tir nim 2023 duoc dy doan theo cong thirc voi N(r) tinh
theo don vi triéu nguoi: N(r) =100.e"""*,0<¢<50. Biét rang dao ham ctia ham sé N(¢) biéu
thi tbc do gia tang dan s6 ctia Viét Nam (don vi la tri¢u ngudi/ ndm). Vao nam nao thi tde do gia
tang dan so hon 2 triéu ngudi/ ndm.
Loi giai

Tap xac dinh: D =(0;50].

2

1,2

ln( j
DPao ham N'(¢)=1,2¢""" =2 =t =—2"2 % 42,57
0,012

Vao nam 2066 thi toc do gia ting dan sb hon 2 triéu ngudi/ nam.
Mot cira hang nhan 1am nhiing chiéc x6 bang nhom hinh try khéng c6 nip dé chira nuéc. Goi

x (em) 1a ban kinh déy cta chiéc x6 va S(x)=7zx" + 20000

(sz) 1a dién tich toan phan cta
X

chiéc x6, khi d6 x bang bao nhiéu dé cira hang tén it nguyén vat liéu nhét (két qua lam tron t6i
hang phan mudi)?

Loi giai
Ta co S(x) =7x’ + 20000
X
3
§'(x) = 2mx - 200200 _27x 220000 .
X X
S'(x)=0<= 27x° —20000 =0 < x° = 10000 S x= 10.‘3/E
V2 V4
Béng bién thién:
3 10
10,4/ —
T 0 T +o¢

- 0+
S(x) /
\ 2039, 4

Ta thiy dién tich toan phan chiéc x6 nho nhat khi ban kinh day x6 1a x = 10,3/m ~14,7(cm).
V4

Gia stir mot cong ty du lich ban tour v6i gia 1a x (triéu dong)/khach thi doanh thu s& duogc biéu
dién qua ham s& f(x)=-200x" +550x . Cong ty phai ban gia tour cho mot khach 14 bao nhiéu
dé doanh thu tir tua xuyén Viét 1a 16n nhat (Iam tron téi hang phan tram).

Loi giai
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Cau 14:

Cau 15:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Doanh thu 1a f(x) =-200x> +550x .

11
Taco f'(x)=-400x+550. f'(x):0<:>x=§.
Bang bién thién
1T
T 0 — +00
&
f'(x) + 0 -
. 3025
T

< 1 A £ e I 11
Dua vao bang bién thién ta thay f (x) dat gid tri 16n nhat khi x = ) =1,375.
Vay cong ty can ban tour véi gia 1,38 triéu dong/khach thi doanh thu s& cao nhét.
Mot cong ty bat dong san ¢6 50 cin ho cho thué. Biét rang néu cho thué mdi cin ho voi gia x
triéu déng moi thang thi loi nhuin cia cong ty s& duge biéu dién boi ham sd
2
X s A ..y, ‘A 4 . A
= +90x (dong). Vay cong ty can cho thué can ho vdi gia bao nhiéu dé lgi nhuan

F(x)=—
(*)==55000

ctia cong ty cao nhat?

Loi giai
2
F(x)=—-———+90x.
50.000

F'(x)—— x+90
25.000

F/(x) =06 -~ x+90=0 & x=2.250.000
25.000

Bang bién thién:
X 2.000.000 2.250.000 +o0
F'(x) + 0 —
F(x) F

max

Suy ra F(x) dat gia trj 1én nht khi x =2.250.000
Vay cong ty phai cho thué vai gia 2.250.000 dong hay 2,25 triéu dong mdi can ho thi duge co
lgi nhuén cao nht.
Sau khi phat hién mét bénh dich, cac chuyén gia y té udc tinh s6 ngudi nhiém bénh ké tir ngay
xuat hién bénh nhan dau tién dén ngay tha 7 1a f(t)=45¢*—¢,t=0,1,2,...,25. Néu coi f{?) 1a
ham s6 xac dinh trén doan [0;25] thi dao ham £”(2) duoc xem 1a toc do truyén bénh (ngudi/ngay)
tai thoi diém . Xac dinh khoang thoi gian ma téc do truyén bénh giam?

Loi giai
Taco: f'(1)=90t-3¢*; f"(¢)=90—6t;f"(t)=0<1=15

Bang bién thién
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Cau 16:

Cau 17:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

t 0 15 25

S0 + 0 _

70 / 675 \

Khoang thoi gian (15,25) ngay thi téc d0 truyén bénh giam.

Mot soi day co chiéu dai 28m duoc cat thanh hai doan dé 1am thanh mot hinh vudng va mot hinh

tron. Tinh chiéu dai (theo don vi mét) ciia doan ddy 1am thanh hinh vuéng dugc cit ra sao cho

téng dién tich ciia hinh vudng va hinh tron 1a nho nhat (két qua 1am tron dén hang phan tram).
Loi giai

Goi chiéu dai ctia doan diy lam thanh hinh vuéng 1a x (m ) ( 0 < x <28)

thi chiéu dai ctia doan day lam thanh hinh tron 1a 28 —x (m )

2 2
+) Dién tich hinh vuéng 1a: | = | =2
4) 16

28—x

+) Ban kinh hinh tron la: R = .

27
—+\ _ 2
Do d6, dién tich hinh tron 1a: zR? :71'.[28 xj = 784 —56x+x .
2z 4r
2 _ 2
Khi d6 Téng dién tich hai hinh la: 2 + o —20X+x =(’”4)x2—5x+ﬁ.
16 dr 167 T T
. +4 14 196
Xét ham s6 bac hai f(x)z(ﬂ ]xz——x+—.
167 T T

5 14 16z 112
2a 7 2(m+4) m+4

Nhan thiy f(x) dat gia tri nho nhat tai x =

Vay chiéu dai cua doan day lam thanh hinh vudng dé tong dién tich ctia hai hinh dat gia tri nho
112
4+
Tir mdt tAm ton co kich thude 90cm x 300¢m , nguoi ta 1am mdt mang thoat nude, mat ct ngang
cua mang 1a hinh thang can ABCD c¢6 day 16n AD, AB = BC = CD =30cm, minh hoa hinh bén.

Thé tich 16n nhit ciia mang bang

nhat 1a ~15,68(m).

Loi giai
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

30 cm
30 cm 50

+) Goi chiéu dai mang nudc 1a x, ta c6 tong dién tich ton 1am mang nude theo hinh vé trén la:

30x+30x+30x=90x (sz) . Do tAm ton lam ¢6 kich thudc 90¢m.300cm nén ta co:
90x =27000 < x =300 (cm)
+)Goi ¢ 1a goc giita thanh mang nghiéng tao v6i mit dat (0° < ¢ <90°) (tham khdo hinh v&

trén).

A

30c

30cm C

Theo yéu cau bai toan, dé co thé tich 16n nhét ciia mang nudc thi dién tich hinh thang ABCD

dat gia tri 16n nhat

(AD+BC).DH  (30+60cos ) +30
2

+) Taco: S pep = 30sin @ =(60+60cos).15sin @

=900(1+cos@).sinp
Xét: f(¢)=900(1+cos@).sing trén [0;%)
Ta co:

/" (¢)=900.(1+cos (p)’ .sin @ +900.(1+cos ¢).(sin go)' =-900sin’ @ +900.cos’ ¢ + 900 cos @
=900cos ¢ +900 (cos2 @ —sin’ (p) =900cos ¢ +900.cos2¢

3 cos3—(p:O
+) f'((o)=0<:>900.(cos2¢)+cosg0):0<:>1800.cos—(pcos£:0<:>
2 2 )
cos—=0
2
3p &
—=—+kn i 2k
- 2 2 273 —3
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Cau 18:

Cau 19:

Cau 20:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Do pe (O;%) =p= % , d& ham s f (¢) =900+900.cos ¢.sin g trén (O;%) dat gia tri 16n

nhét thi (p:% :f(%j=900(1+cosgj sm?—900 % £—675f

dién tich hinh thang ABCD dat gié tri 16n nhét 1a 6753 cm?.
Véy thé tich 16n nhét cia mang nude 1a: ¥ = B.h = 675v3.x = 6754/3.300 = 2025003 (cm’*).

Khi mau di chuyén tir tim qua cac dong mach chinh réi dén cac mao mach va quay tré lai qua
cac tinh mach, huyét ap tam thu ( tuc 1a 4p lyc ctia mau 1én dong mach khi tim co bdp) lién tuc
giam xubng. Gia str mot nguoi co huyét ap tam thu P ( dugc tinh bing mmHg) duge cho béi ham
sb: Pt )—M,O_tSIO

*+1
Trong d6 t 12 thoi gian dugc tinh bang gidy. Toc do thay d6i ciia huyét ap sau 8 gidy ké tir khi
mau roi tim giam bao nhiéu mmHg?

Loi giai

Tbc do thay d6i cua huyét ap sau t gidy 1a:
50z.(¢% +1)—(25¢* +125).2t  —200¢

P'(t)= = <0,v0<¢t<10
® > +1 (t* +1)°

= P(t) nghich bién trén doan [0;10]

Taco: P(8)= -200.8 —64

82 +1)° 169
. . . o , . . 64
Toc do thay doi ctia huyét ap sau 8 gidy ké tir khi mau rdi tim 1a giam 169 ~ (0,38 (mmHg).

B0 phén san Xuét ctia mot cong ty xac dinh chi phi dé san xudt x san phém duoc cho boi bidu
thire 7(x) = x* +20x+4000 (nghin dong). Néu x san pham déu duoc ban hét va gia ban mdi
san pham 1a 150 nghin dong thi loi nhuan 16n nhat ma cong ty thu duoc 13 bao nhiéu?

Loi giai
Doanh thu khi ban dugc x san pham 1a 150x (nghin dong).
Loi nhuan khi ban x san phém la:
f(x)=150x - (x* +2x+4000) = —x* +130x — 4000 (nghin dong)

Pé cong ty co 1di thi —x* +130x—4000>0 < 50 < x <80

Bai toan trd thanh tim gid tri 16n nhat ctia ham sé f(x) = —x* +130x—4000 véi x € (50;80)
Taco: f'(x)=-2x+130, f'(x)=0 < x=65

Do f"(x)=-2<0, Vxe(50;80)

Do d6 max f(x) = xg}gi;)g%)f(x) = f(65)=225

Vay loi nhuan 16n nhét cong ty thu duoc 13 225 nghin dong.
2
Trong hé truc toa d6(Oxy), cho d6 thi ham s6 (C): y = Lx;_l; x>—1 mb ta chuyén dong cua
X+

mot chiée thuyén trén bién, mot tram phat song dat tai diém 7 (-1;-1). Biét hoanh do diém M
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Cau 21:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

thudc do thi (C) ma tai d6 thuyén thu duoc song tot nhat 1a X, = —b (Loai trir cac diéu kién

ta
anh huong dén viéc thu phat song). Tinh an+b?
Loi giai

M e(C):M[xO;xO+—j v6i x, > 1.

x, +1
1

+2.
(x0+1)2

IM? =(x, +1) +| x, +1+
(0 ) [0 x, +1

2
) =2(x, +1)" +
Pat £ =(x,+1)",¢>0 thi IM> =2t+2+%.

1
Xét ham y=2t+2+;,t>0

1
Tacd y'=2-—,y'=01=
t

-

o Sdl—-

y

Pé thuyén thu duoc song tot nhat < IM ngan nhat < X, = %—1
Vay n=4a=2;b=1=an+b=9.
Mot rap chiéu phim c6 sirc chira 800 ngudi, trung binh mdi ngay rap c6 khoang 360 khach véi
gia moi vé 1a 100.000d. Néeu gia moi vé giam 10.000d thi moi ngay rap c6 thém 60 khach dén
xem. Hoi can giam gid vé dén bao nhiéu nghin dong d€ doanh thu cuia rap la 16n nhat.
Loi gidi

Goi x la gia tien mot vé, ¥ 1a s6 nguoi mua vé tuong Ung.
Ta c6 gia tién ti 1¢ nghich voi s6 ngudi mua vé nén y = ax + b
Khi x =100 thi y =360, Khi x=90 thi y =420 nén ta c6 h¢ phuong trinh

100a +b =360 a=—6
{90a +b =420 < {b =960
Hay y =-6x+960.
Doanh thu ciia rap chiéu phim la T(x) =xy= x(—6x + 960) =-6x>+960x véi 0<x <100

T'=-12x4+960=0 < x =280
BBT
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Cau 22:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x |0 80 100
Tl 4+ 0 -

38400
T

Vay khi gia vé 1a 80.000d thi doanh thu ciia Rap 13 16n nht.

Mot bé ban dau chia 150 lit nude. Sau d6, cir mdi phit nguoi ta bom thém 50 lit nudce, dong
thoi cho vao bé 20 gam chat khir tring ( hoa tan ). Dat f(¢) gamylit 1a ndng d6 chét khir tring

trong bé sau ¢ phat ( ¢>0), biét rdng sau khi khao sat sy bién thién cta ham sé f(7), ta thiy

giatri f(¢) tingtheo ¢ nhung khong vuot ngudng p gam/lit. Tims6 p (két qua thé hién dudi

dang s6 thap phan ).

Loi giai

Sau ¢ phut, trong bé chira (50¢+150) lit nue va 20f gam chat khir tring.

) . . 20¢

Suy ra nong d0 chat khir trung trong bé sau ¢ phutla f(7)=———gam/lit.

y g d¢ g trong p f(2) S0 11508

5 ’ <A “ A N 4 20t
Khao sat su bién thién ham so f(t) =— 120

50t +150
Ta co: f’(t):LOz>0,Vt20
(50t+150)
lim () = lim ——_— 1im2—(is()=3=o,4
t—>+o0 t—>+0 50t +150 o+ 50+T 5
Béng bién thién
1 0 +o0
S'(1) +

N
0

Duya vao BBT ta thay gia tri f (t) tang theo ¢ nhung khong vuot ngudng 0,4 gam/lit.

Vay p=0,4.

Swu tam va bién soan
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Céu 23: Ong A dy dinh st dung hét 6,7 m* kinh dé lam mot bé ca bang kinh c6 dang hinh hop chir nhat
khéng nap, chiéu dai gip d6i chiéu rong (cac mbi ghép co kich thude khong dang ké). Bé ca co
dung tich 16n nhit bang bao nhiéu (két qua lam tron dén hang phan tram).

4 D

Goi x la chiéu rong, ta c6 chicu dai 1a 2x

: 6,7 —2x°
Do dién tich ddy va cac mit bén 1a 6,7m’ nén co chiéu cao h = ’6—x’
X
Taco: h>0nén x < 6.7 )
. . 6,7x—2x° 6,7 —6x"

Thé tich bé ca 1a V(x) :# va V'(x) :% =0 x= 6’67
Bang bién thién

v |0 6,7 6,7

6 2
V' + 0 -

Bé c4 c6 dung tich 16n nhét bang 1,57m’ .
Cau 24: Hinh du¢i day 1a muong dan nude thuy loi tai mgt dia phuong phuc vu tuéi ti€u cho rudng déng.
Phén khéng gian trong muong dé nudc chay c6 mit cit ngang 13 hinh chir nhat ABCD . Véi diéu

kién Iuu lugng nude qua muong cho phép thi dién tich mat cit ABCD 1a 0,48 m” . Dé dam bao
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

yéu cau ky thuat tot nht cho muwong, ngudi ta can thiét ké sao cho tong 46 dai 7 = 4B+ BC +CD
1a ngdn nhit. Khi d6 chidu rong ddy muong bang bao nhiéu (biét chidu rong phai dudi 1m, lam
tron két qua dén hang phén tram).

.......

Loi giai

bat BC=x(m),O<x<1. Theo dé bai, ta c6 AB.BC =0,48= AB = 0};28 = 0’48.
X

0,96

T:f(x):AB+BC+CD:x+2.AB:x+ .
X
f'(x)=l—0’?6.Khidé f'(x)=0<:>x2—0,96:0<:>x:¥=0,98(m).
X
26
X 0 5 1
— 0 +

|
(%) +OO\M/;§

Vay chiéu rong ddy muong BC =0,98 (m) thoa ycbt.

Cau 25: Mot ngudi nong dan c6 15 000 000 dong dé lam mot hang rao hinh chit £ doc theo mot con song
bao quanh hai khu dét trong rau c6 dang hai hinh chit nhat bang nhau (hinh v& du6i). i voi mat
hang rao song song vdi bo song thi chi phi nguyén vat li¢u 1a 60 000 dong/mét, con doi voi ba
mit hang rao song song nhau thi chi phi nguyén vat liéu 13 50 000 ddng/mét, mit gidp véi bo

song khong phai rao. Tim dién tich 16n nhit cta hai khu dét thu duoc sau khi 1am hang rao.

] |
FECRELRREREE bR et

(l
Loi giai
Goi d6 dai cia hang rao song song voi bo song la x voi x>0

.

Goi d6 dai cia mdi hang rio trong ba hang rao song song nhau 1a y véi y >0
Dién tich d4t ma bac nong dan rao dugc 1a: xy(mz)

Tong chi phi 1a 15 000 000 ddng nén ta c6 phuong trinh:
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Cau 26:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x60000 + 350000 =15000000 = 6x +15y =1500

Ap dung bat dang thirc Cauchy cho hai s duong ta co:

6x+15y>2,/6x.15y =>1500 > 2,/90xy => xy <6250

Vay dién tich 16n nhat ma bac néng dan co thé tao rao la 6250( mz)

Nha may 4 chuyén san xuat mot loai san phadm cho nha may B . Hai nha may thoa thuan rang,
hing thang A cung cip cho B sb lugng san pham theo don dat hang cia B (t6i da 100 tin san
pham). Néu s6 luong dat hang 1a x tin san pham thi gi4 ban cho mdi tin san phim la
P(x)=45-0,001x" (triéu dong). Cho phi dé¢ A4 san xudt x tan sdn pham trong mot théng la
C(x)=100+30x triéu dong (gom 100triéu ddng chi phi ¢6 dinh va 30 triéu déng cho mdi tan

san phélm)r

P S

a) Tinh chi phi & 4 san xudt 10 tdn san pham trong mot thang.

b) Tinh s6 tién A4 thu duoc khi ban 10 tin san pham cho B.

¢) X4c dinh ham s6 biéu thi loi nhuan ma 4 thu dugc khi ban x tan san pham (0 < x <100) cho

B.

d) 4 ban cho B khoang bao nhiéu tan san phém moi thang thi thu duoc lgi nhuan lon nhét?
Loi giai

a) Chi phi dé 4 san xuét 10 tin sdn pham trong mot thang 1a C(10)=100+30.10 = 400 triéu

dong.

b) S6 tiéen A4 thu dwoc khi ban 10 tin san phidm cho B 1a

R(10)=10.P(10) =10.(45-0,001.10" ) = 449 tri¢u déng.

¢) Loi nhuan ma A4 thu duoc la:

H(x) = R(x)—C(x) = xP(x)—C(x) = P(x) =45x-0,001x° —(100+30x)

=-0,001x> +15x-100 .

d) Xét ham sb H(x)=-0,001x"+15x-100, (0<x<100) ta coH'(x)=-0,003x"+15,

H'(x)=0< —0,003x* +15=0 <> x = 502 (chon).
Tacd H(0)=-100; H (5052} =50052-100; H(100)=400.
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Cau 27:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vay A ban cho B khoang 5042 ~ 70,7 tan san pham mdi thang thi thu duoc loi nhuén 16n nhét
bang H (5032} = 50032 -100.
Mot thanh phd nam trén mot con song chay qua hém nai. Hém c6 chiéu ngang 80m, mdt bén cao
40 m va mot bén cao 30 m. Mot ciy cau s& dugc xdy dung bac qua song va hém nui. So do
thiét ké cua cay cau duoc gén hé truc toa d§ nhu hinh v€ dudi day.

y Y

60

X(-40,40) E

B
a o b AN U L
SN N

X 3x

25600 16

Con dudong XY xuyén qua hém nai dugc moé hinh hoa bang phuong trinh: y =

Hai c6t 45 doc MN va PO ( song song véi truc Oy ) 1a doan ndi giita khung cua Parabol va
duong XY . Tinh tong d6 dai doan MN va PQ biétrang N va O 1a hai diém ddi ximg qua Oy ;
MN 1a doan c6 d6 dai 16n nhét ( 1am tron két qua dén hang phan chuc).

Loi giai
Theo bai ra ta c6: phuong trinh ctia Parabol 1a y = 60— %xz :

Khoang cach gitra khung Parabol va duong xuyén nti la:

3
D=60-—x>—| X 3% 351 yei x€(-23,71;27,99)
80 25600 16
2
Xét D'=— x4 3 e x=2,49
407 25600 16
Béang bién thién:
X -2371 2,49 27,99
D'(x) + 0 -
25,23
0 0
Dya vao bang bién thién, MN 1a doan c6 d6 dai 1én nhit khi x=2,49
3
:>MN=DMN=6O_i.2,492— 2,49 _3.2,49+35 z25,23
80 25600 16
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Cau 28:

Cau 29:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Vi N va Q la hai diém dbi ximg qua Oy = x,, ~—2,49

_ 3 -
= PO=D,, = 60— 2,49 | 2237249
80 25600 16

+ 35} ~ 24,3
Tong d6 dai MN + PQ=49,5.
Mot co so san xuat khin mit dang ban mdi chiéc khan véi gida 30000 dong mot chiée va mdi
thang co s& ban duoc trung binh 3000 chiéc khin. Co s& san xuat dang c6 ké hoach ting gia ban
dé co loi nhan tot hon. Sau khi tham khdo thi truong, ngudi quan 1y thay ring néu tir mirc gia
30000 dong ma ctr ting gia thém 1000 dong thi mdi thang s& ban it hon 100 chiéc. Biét von san
xuat mot chiéc khin khong thay doi 1a 18000 .
a) Dé dat loi nhuan 16n nhat thi mdi chiéc khan can tang thém 10000 dong
b) Bé dat lgi nhuan 16n nhét thi mdi chiéc khan can ban véi gia 39000 dong
¢) Dé dat loi nhuan 16n nhat thi sau khi ting gia mdi chiéc khan 13i 21000 dong
d) Dé dat lgi nhuan 16n nhat thi s6 khin ban ra giam 800 chiéc
Loi giai

| a)Sai b)Ping | oPing | d)Sai |
Goi s0 tién can tang gid moi chiéc khan la x (nghin dong).
Vi ctr ting gia thém 1 (nghin dong) thi s6 khin ban ra giam 100 chiéc nén ting x (nghin dong)
thi s6 xe khin ban ra giam 100x chiéc.
Do d6 tong s6 khin ban ra mdi thang 1a: 3000 —100x chiéc.

Luc dau ban véi gid 30 (nghin dong), mdi chiée khin o 13i 12 (nghin dong). Sau khi ting gi4,
mdi chiéc khan thu dugc s6 13i 1a: 12+ x (nghin dong).

Do d6 tong s6 lgi nhuan mot thang thu duoc sau khi ting gia 1a:

£ (x)=(3000-100x)(12+x) (nghin dong).

Xéthamsd f(x)=(3000-100x)(12+x) trén (0;+0).

Taco: f(x)=-100x"+1800x+36000.

f'(x) =-200x+1800

f'(x)=0< -200x+1800=0<> x=9

Lép bang bién thién ciia ham s6 f'(x) trén (0;+o0) ta thy ham sb dat gia tri 16n nhat khi

x=9

Nhu vay, dé thu duoc loi nhuan cao nhét thi co s& san xuét can tang gid ban mdi chiéc khan 1a
9000 dong, tirc 1a mdi chiéc khan ban véi gia méi 1439000 dong.

Chi phi nhién liéu ciia mot chiéc tau chay trén song dugc chia 1am hai phan. Phan tht nhat khong
phu thudc vao vén tdc va bang 480 nghin dong trén 1 gio. Phan thi hai ti 18 thudn véi 1ap phuong
ctia van tdc, khi v=10 (km/gio) thi phan thi hai bang 30 nghin dong/gio. Xét tinh ding sai cia
cic ménh dé sau:

a) Khi van téc v =10 (km/gio) thi chi phi nguyén liéu cho phan tht nhit trén 1 km duong song
1a 48000 dong.

b) Ham s6 xé4c dinh tong chi phi nguyén liéu trén 1 km dudng song véi van toc x(km/ h) 1a

f(x)=ﬂ+0,03x3.
X

¢) Khi van toc v =30 (km/gio) thi tong chi phi nguyén liéu trén 1 km dudng séng 1a 43000
dong.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

d) Van tdc ciia tau dé tong chi phi nguyén liéu trén 1 km dudng song nho nhét 1a v = 20
(km/gio).
Loi giai
| a)ybing | b)Sai | obing | d)DPing

a) bung.
Thoi gian tau chay quang duong lkm la: % (gio)

Chi phi tién nhién liéu cho phan tht nhat 1a: % -480000 = 48000. (ddng).

b) Sai
Goi x(km/ h) 1a van tdc cua tau, x>0

Thoi gian tau chay quang duong lkm la: l (gio)

+) Chi phi tién nhién liéu cho phan thi nhét 1a: —-480 = @ ( ngan ddng)
X

X
+) Ham chi phi cho phan thir hai 1a p = kx® ( ngan dong/ gio)
Makhi x=10= p=30=£k=0,03.Nén p=0,03x" ( ngan dong/ gi®)

Do d6 chi phi phan 2 dé chay 1 km 1a: 1-0, 03x* =0,03x>. ( ngan dong)
x

Vay tong chi phi: f(x)= @+ 0,03x".
c) bung

480 2
Tong chi phi: f(x)=——+0,03x

80

Thay x =v =30 (km/gio) vaotacod f(30)= 480 30 +0,03.30° = 43 ( ngan dong).

d) bung
S(x) =@+0,03x2 =E+£+0 03x” > 331728 = 36.
X

X X
Dau *’="" xay ra khi x=20.

Cau 30: Mot khuac gS c6 dang hinh khdi non c6 ban kinh day r=2m, chiéu cao I = 6m . Bac tho moc ché
tac tir khic gb d6 thanh mot khuc gd c6 dang hinh khdi try nhu hinh v&.

Xét tinh dung sai cta cac ménh dé sau:
a) Ta c6 mit cat qua truc hinh nén nhu hinh v&. Pat x 13 ban kinh day hinh try, 4 1a chiéu cao
cua hinh try.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

S

A e B

Khi d6 chiéu cao ctia khoi try tinh theo ban kinh déy hinh tru la 7 =-3x+6(m) véi 0<x<2.
b) Ham sb xéc dinh thé tich cta khéi tru trén 1a ¥ = 6x* —3x° (m3 ), Vxe(0;2).
¢) Gia sir bac tho moc ché tac khuc gd d6 thanh hinh tru ¢ ban kinh day bang chiéu cao, khi d6

, ‘. 2
thé tich ciakhoitrula V = ?772'(17’13)

d) Thé tich 16n nhét ciia khéi gd ma bac thg moc ché tac1a V. = 327”(7;&)

Loi gidi
| ayPing | b)Sai | c¢)Ping | d)Ping |

a) Pung.
Ta cb mat cét qua truc hinh nén nhu hinh v&. Pat x 1a ban kinh day hinh tru, 4 1a chiéu cao
cua hinh truy.

S
A/ I \B
h
A I B
Ta c6 hai tam giac S4I va SA'I' ddng dang.
:>£= Al @L:g:h=6—3x,véi O<x<2
SI'" AT 6-h x

b) Sai,
Ta co:

Chiéu cao ctia khéi try tinh theo ban kinh déy hinh try 13 A= -3x+6 véi 0<x<2.
Suy ra: Thé tich ctia khéi tru 1a: V' = 7.x".h = 7.x*.(6-3x) = 7 (-3x" +6x°), v6i 0<x<2.

c) Dung.
Bac tho moc ché tac khiic gd d6 thanh hinh tru c¢6 ban kinh d4y bang chiéu cao
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Cau 31:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

3 2
Suy ra: x:6—3x:>x=%:>V:7r-|:—3(%j +6(§j }:,khidéthétichcﬁakhéitmlé

3 2
V=r- —3(3j +6(éj =27r(m3).
2 2 8
d) bing.
Thé tich ctia khoi try la: ¥ = z.x" h = 7.x° (6 -3x) = m(-3x" +6x7 ), v6i 0<x<2.
Xét ham sd V=7r(—3x3+6x2),vé’i O<x<2.
V' = 7r(—9x2 +12x) .

x=0
V'=0cr(-9x" +12x)=0<| 4
3

(1)
()

X =

Béng bién thién:

V! 0 + 0 -

r
V /9 \
0

A ; 2 .
Dua vao bang bién thién ta thay V_ = 3Tﬂ(m3) khi x = % .

Khi bo qua stic can ctia khong khi, do cao ( mét) cia mot vat thé sau thoi gian t gidy dugc phong
th.'fmg ding Ién trén tur diém cach mat dat 5 mét voi tbe do ban dau 39,2 m/s la
h(t)=5+39,2t—4,9¢*, chon chiéu duong 1a chiéu huéng tir duéi 1én. ( theo Vit If dai curong,
NXB Gido duc Viét Nam, 2016).

Ménh dé Dung | Sai

a) Van toc ciia vat sau 3 gidy 1a 4,6m /s

b) Vat dat d cao 16n nhat bang 83,4 mét tai thoi diém ¢ =4 gidy.

¢) Khoéang thoi gian vat ¢ d§ cao trén 10 mét dai hon 7 gidy.

d) Van toc cua vat luc vat cham dat sap xi —40,43(m/ s)

Loi giai
| a)Sai | b)Ping | o Ping | d)DPing

a. Sai
Vén tdc cua vat tai thoi diem t gidy 1a v(¢)=4'(¢)=39,2-9,8¢.
Vén tbc cua vat sau 3 gidy 1a v(3)=9,8m/s.

b. DBling
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Cau 32:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Vi A(t) 12 ham s6 bac hai c6 hé s6 a =-4,9 <0 nén /(r) dat gia trj 16n nhat tai thoi diém

__b _392_, (gidy). Khi d6 d¢ cao 16n nhét cua vat 1a 4 (4)=83,4 (m).
2a  2,4,9
c. bung

< 28++734

Vat & do cao trén 10 mét khi (1) >10 < —4,9¢° +39,21-5>0 < ;

28—-+/734
7 <t

Khoang thoi gian vat & do cao trén 10 mét dai

~ 7,74 ( giay)

28++/734 28-+/734 2734
7 77

d. Bung

Vat cham dat khi d6 cao bf?mg 0, tuc la

,_28+/834
7

,_28-\834
7

(tm t>0)
h(t)=0< —4,9 +39,2t+5=0<

(ktm t>0)

s 47 A LA , PO 28++/834
Khi d6 van toc cta vat 1a v(fJ ~—40,43(m/s).
Van tdc cta vat 4m chimg t6 chiéu chuyén dong cuia vat ngugc chiéu duong cia truc da chon.
Mot ngudi dan 6ng mudn chéo thuyén & vi tri 4 t6i diém B vé phia ha luu bd ddi dién, cang
nhanh cang tdt, trén mot by séng thang rong 3 km (nhu hinh vé).
3 km

Anh c6 thé chéo thuyén ctia minh truc tiép qua song dé dén C va sau d6 chay dén B, hay c6
thé chéo truc tiép dén B, hodc anh ta c6 thé chéo thuyén dén mot diém D gitta C va B va sau
d6 chay dén B . Biét anh 4y c6 thé chéo thuyén 6 km/h, chay 8 km/h va quing dudng

BC =8 km . Biét téc d6 ctia dong nude 1a khong dang ké so véi tée do chéo thuyén cua ngudi
dan 6ng. Goi x (km) 1a d6 dai quing duong BD. Xét tinh dung sai trong cac khang dinh sau:

a) 8—x (km) la d6 dai quang duong CD.

/ 2
b) Thoi gian chéo thuyén trén quing dudong AD 1a: x3+ 2 (gio)
VX' +9 8—x
_l_
3 8
d) Khoang 1 gio 20 phit 1 khoang thoi gian ngin nhat dé ngudi dan ong dén B .
Loi giai

¢) Tong thoi gian di chuyén tir 4 dén B 1a
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

| ayPing | b)Sai | ¢)Sai | d)Ping |
a) bng: Goi x (km) 1a do dai quang duong BD; 8 —x (km) la do dai quang duong CD.

Vx*+9

b) Sai: Thoi gian chéo thuyén trén quing dudng AD =+/x* +9 1a: p (gio)
Thoi gian chay trén quang duong DB la: 8- x (gi0)
2 —
¢) Sai: Tong thoi gian di chuyén tr 4 dén B 1a f(x)= x6+ 0 + 8 . al
2
Xét ham s6 f(x) = x6+ 0 + 8-x trén khoang (0; 8)
X 1 9
Tacd f'(x)=———=—-——; f(x)=03VxX"+9=dx > x=—
) 6vVx*+9 8 ) J7
Bang bién thién
z |p 9/V7 8
f'(x) B 0 +
3 V73
2 6 |
/() e
7
Uy

d) Pung: Dua vao bang bién thién ta thiy thoi gian ngan nhat dé di chuyéntr 4 d&én B 1a 1+ ﬂ
A 5 N < A A N3 A A \ \/7 h 1

Vay khoang thoi gian ngan nhat dé nguoi dan 6ng dén B 1a 1+ < ~1"20'.

Cau 33: Gia dinh bac Hung c6 mdt ao cé hinh chir nhat. bé lép dat mot hé théng diénravitri O & gitta
hd bac du dinh ndi mot duong diy dién tir vi tri A trén bo hd dén vi tri O & giita hd (nhu hinh
v&). Biét khoang cach ngin nhat tir O dén bo hd 14 OM =84m, khoang cach tir 4 dén M 1a
AM =112m . Mdi mét day dién lap dit ¢ trén bo co chi phi ca tiénn cong va tién vat lidu 1a
25200 dong va mdi mét day dién lp dit & dudi nudce co chi phi ca tién cong va tién vat liéu 1a
42000 dong.

K X
1 112m
Cac ménh d¢é sau dung hay sai?
M¢nh dé | Ping | Sai |
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Cau 34:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

a) Néu ndi duong day dién theo dudng gip khuc AM + MO thi chi phi lap dat
duong day dién bé hon 6000000 dong

b) Néu chon mét vi tri K trén doan AM sao cho KM = x (voi x thay ddi sao
cho 0<x<112) sau d6 nbi duong diy dién theo duong gip khuc 4K + KO
thi chi phi lap dat duong day dién 1a mot ham sb bién xva ta c6 ham sd 1a:

£(x) =25200(112 — x) + 42000~/ x* + 84

¢) Néu chon diém K cach diém A4 mot khoang bang 63m sau d6 ndi duong
day dién theo dudng gap khiic AK + KO thi chi phi lap dit duong day dién 1a
thap nhat.

d) Chi phi thap nhat dé lip dit duong diy dién 1a 5644800 dong

Loi giai
| a)Sai | b)Ping | ¢Sai | d)Ping
Néu noi duong day dién theo duong gap khuc AM + MO thi chi phi lap dit duong day dién la
112.25200+84.42000=6350400 suy ra ménh dé a) sai.

Taco AK =112—x va KO =+/x* +84* suy ra chi phi lap dit duong day dién theo dudng gip

khuc AK +KO 1a f(x)=25200(112—x)+42000+/x* +84* suy ra ménh dé b) ding
Chi phi ndi duong day dién theo dudng gap khiuc 4K + KO ham sb
£(x)=25200(112 — x) + 42000+ x> + 84 , khoa sat ham sb ta c6

£1(x) = =25200 + 42000 ——r—
Vx? +84°
f) =0 2203 16

2842 42000 5
Suy ra KM =63m, AK =49m suy ra ménh d¢ c) sai.

Chi phi lap dat thdp nhat 1a £(63) =25200(112 —63) +42000~/63° +84* = 5644800
Suy ra ménh dé d) dung.
Ngudi ta mudn xdy mot cai bé hinh hop dimg c6 thé tich ¥ =18(m’), biét day bé 1a hinh chit

nhat c6 chiéu dai gap 3 1an chiéu rong va bé khong co nap. Xét tinh dung, sai ctia cac ménh dé
sau:
Dé nguyén vat liéu xay dung 1a it nhét (biét nguyén vat liéu xdy dung cac mat 1a nhu nhau) thi
a) Chiéu rong cta day bé bang 2 m.
b) Chiéu dai cua ddy bé bang 6 m.
¢) Chiéu cao cia bé 1a 7 =3m.
d) Dién tich xung quanh ctia bé bang 48 m?.
Loi giai
‘ a) DPung ‘ b) Ping ‘ ¢) Sai ‘ d) Sai ‘
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

3x
Goi x (x> 0) 1 chiéu rong hinh chit nhat ddy be,

suy ra chiéu dai hinh chir nhat day bé 1a 3x.

18

V=hx3x=h3x"=18 (x>0) :>h_—2=£2

3x2 X
Goi P la dién tich xung quanh cong véi dién tich mot day bé
cua hinh hop chir nhat.

Nguyén vat liéu it nhat khi P nho nhat.

P =2hx+2.h3x+3x :2.%.x+2.£2.3x+3x2 :ﬁ+3x2.
X X X
bat f(x)=ﬁ+3x2, (x>0).Taco f'(x)= _428+6x,
X x

fl(x)=0e _28+6x:O<:>x3 =8 x=2.

X
Béng bién thién:

x 0 2 +
fix) - 0 +

() \ o /

a) Ta co chiéu rong ctia day bé 1a x =2 m. Ménh d diing.
b) Ta c6 chiéu dai cua ddy bé 1a 3x = 6 m. Ménh dé ding.

, Y B X 6 6 3 A A .
¢) Ta c6 chiéu cao ciia b€ /# =—=—=—m. Ménh d¢ sai.
X

d) Dién tich xung quanh cta bé 1a S = 2.2% + 2.6% =24 m?*. Ménh & sai.

Céu 35: Mot vat chuyén dong c6 phuong trinh quing dudng tinh bang mét phu thudc thoi gian ¢ tinh
bang gidy dugc bicu thi boi ham sé f (1) =—¢ +9¢* + 21 . Cac ménh d€ sau ding hay sai?
a) Quing dudng ma vat di duoc sau 2s ké tir luc bat dau chuyén dong 1a 70m .
b) Van toc 16n nhat cua vét thé 1a 21(m/s).
¢) Van tdc cua vat ting tir lac bit diu chuyén dong dén gidy thi 3.
d) Ké tur luc bat dau chuyén dong dén khi dung han, vat di dugc quang duong 1a 150m: .
Loi giai
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Cau 36:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

| a)bing | b)Sai | oDing | d)Sai |
a) Quang dudng ma vat di dugc sau 2s chuyén dong la f(2)=-2"+9.2> +21.2=70(m).
Ménh d a) Diing.

b) Van téc tirc thoi ctia vat tai thoi diém ¢ tinh theo cong thirc sau

v(t)= 1 (1) =3 +181+21= v(1) ==3(1—3)’ +48 < 48 = Van tdc 1on nht cta vat
thé 1a 48(m/s). Ménh dé b) Sai

c) Xétham sb v(¢)=-3> +18¢+21=v'(¢)=—6+18

0 3 7
Y + 0 -

43
Y / \
21 0

Can ctr vao bang bién thién suy ra van tdc van thé ting tir luc bat dau chuyén dong dén gidy thir
3. Ménh dé c) Piing
d) Vat ding han khi van téc bang 0.

=-1
v(t):0<:>—312+18t+21:0<:{t ; (7)

Vit dimg han sau 7s chuyén dong.

Quéng dudng ma vat di duyén dugc 1a S = f(7)=-7"+9.7> +21.7=245(m)

Ménh dé d) Sai.

Mot co s dong gidy san xuat mdi ngdy duoc x d6i gidy. 1< x <20. Tong chi phi san xuét x
d6i gidy(don vi nghin dong) 1a C (x) = x’ —6x" —88x+592. Gia sir co s& nay ban hét san pham
mdi ngay véi gia 200 nghin dong /mot doi. Goi T (x) 1a s tién ban dugc va L (x) la lo1 nhudn
thu dugc sau khi ban hét x doi gidy.

Céac ménh dé sau dung hay sai?

Ménh dé Piing | Sai

a) Gia str trong mot ngay nao d6 co s¢ san xuat dugc 10 doi gidy thi loi
nhuén thu duoc 1a 1888 (nghin dong).

b) Gia str trong mdt ngay nao dé co s¢ 1gi nhuan thu dugc 1a 1584 (nghin
ddng) khi d6 co so phai san xuit duoc 9 doi giay.

¢) Co sé nay san xuat duoc 12 doi gidy thi loi nhuan thu dwoc 1 nhiéu nhat.

d) Loi nhuén tbi da thu duoc trong mot ngay 1a 1980 nghin dong.

Loi giai
‘ a) Pung ‘ b) Sai ‘ c¢) Dung ‘ d) Sai ‘
a) Loi nhuén thu duge 1a L(x)=T(x)—C(x)=—x’+6x +288x—592.
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Cau 37:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mot ngay nao do co sé san Xuét duoc 10 doi giéy thi 1g1 nhuan thu duoc la:
L(10)=-10’+6.10" + 288.10— 592 = 1888 (nghin dong). Chon diing.

b) Loi nhuén thu dugc 1a 1584, khi d6 ta c6 1584 = —x’ + 6x” +288x —592

x=—1++273
< x—6x7—288x+2176=0<| x=—1-+/273 .
x=8

Chon sai.
¢) Xét ham sd L(x) =—x" +6x” +288x—592 voi 1<x<20.

L'(x) =-3x" +12x+288

, 5 x=12
L (x)=0<:>—3x +12x+288=0<
x=-8()
Bang bién thién
X 1 12 20
L'(x) + 0 -
2000
L(x) / \
—299 —432

Vay co s& san xuat dugce 12 doi gidy thi loi nhuan dat cao nhét. Chon ding.
d) Khi d6 loi nhuan tbi da dat dugc trong mot ngay 1a 1980 (nghin dong). Chon sai.

. . 1 4
Thé tich nudc cua mot bé boi sau ¢ phat bom tinh theo cong thic V(1) = m[?,OtS —%J,
(0<¢<90). Toc d6 bom nude tai thoi diém ¢ duge tinh boi f(¢)=1"(¢). Trong céc khing dinh
sau, chon khang dinh dung hodc sai?

a) Toc do bom giam tir phut thir 60 dén phit thi 90.
b) Téc d6 bom tang tir phit 0 dén phut thir 75.
¢) Toc d6 bom ludn giam.
d) Téc do bom 16n nhat & phit thir 60.
Loi giai
| a)Ping | b)Sai | ¢)Sai | d)Ping

=60
100 t=0

Lap bang bién thién ta co:

V'(z)—i(%t2 -f)= V"(t)zO@ﬁ(lSOt—%z):Oc{
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Cau 38:

Cau 39:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

60
- 0 -

N

Gia sir mét hat chuyén dong trén mot truc théng dting chiéu duong hudng 1én trén sao cho toa do
ctia hat (don vi: mét) tai thoi diém ¢ (gidy)la y=¢ —12t+3,12>0.

t
7'(t)
Vit)

N

SOOI

Duya vao bang bién thién ta co

a) Ham gia toc cia vatla a =",
b) Ham vén toc ctia vat 1a v(¢)=3¢"-12.
¢) Tai thoi diém 7 =1 thi hat dang chuyén dong 1én trén.
d) Trong khoang thoi gian 0 <7 <3, quang duong ma hat di 1a 23m.
Loi giai
| a) Sai | b) bing ‘ ¢) Sai ‘ d) bung

a) Néu y 1a ham sd biéu thi cho chuyén dong ctia hat thi y’ 13 ham van toc v.
b)Tacd y=£ —12t+3=y' =v=3t"-12
c) Dua vao ham van toc v(¢) =3¢ —12 thi hat di 1én khi v>0 va xubng khi v<0. Do do, vat di
1én khi ¢ € (2;+00) va di xudng khi ¢ € (0;2). Vay tai thoi diém ¢ =1 thi hat dang chuyén dong
di xudng.
d)
+) T =0 t6i t =2, vat chuyén dong tir toa 40 y =3 dén toa 40 y =—13, ttc 1a vat di duoc
quang duong 16 don vi dg dai.
H)Tu t=2 téi t =3, vat chuyén dong trtoa dg y=-13 dén toa do y=—6, tlrc 1a vat di dugc
quang duong 7 don vi d6 dai.
Két luan quing dudng vat di chuyén trong khoang thoi gian 0<7<3 1a 23 don vi do dai.
Dan sb cia mot qudc gia sau ¢ (ndm) bit ddu tir nim 2023 duoc tinh theo cong thirc
N () =100e""" (trong d6 N (¢) dugc tinh bang triéu nguoi, 0<7<50)
a) Dén s6 cua qudc gia nay ¢ nam 2030 vuot mic 110 triéu nguoi.
b) Dén sb ctia quéc gia ndy & nam 2035 vuot mirc 115 triéu ngudi.
¢) Vao nam 2030 thi toc do ting dan sd 1a 1,6 triéu ngudi/nam.
d) Vao nam 2026 thi téc d6 ting dan s6 13 1,6 tridu nguoi/nam.
Loi giai
| a) Sai | b) bing ‘ ¢) Sai ‘ d) bung

a) Dan s0 cia quoc gia ndy & nam 2030 1a N (7)=100e""?" ~108,8 triéu nguoi.
b) Dan s6 cua qudc gia ndy ¢ ndm 2035 1a N (12)=100e"">" ~115,5 triéu nguoi.
c) Ham toc d¢ ting dan sd 1a N'(¢)=1,2¢"""". Ta cé:

1,2 =1,6 <t ~2,34.
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Cau 40:

Cau 41:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vay thoi vao nam 2026, tde do tang dan s61a 1,6 triéu ngudi/nam
d) Ham toc d6 tang dan s la N'(¢)=1,2¢"""". Ta c6:
12" =1,6 &t ~2,34.

Vay thoi vao nam 2026, tde do tang dan s61a 1,6 triéu ngudi/nam.

Mot tim nhom hinh vudng canh 120cm . Nguoi ta cit & bon goc cta tim nhom d6 bén hinh vudng

bang nhau, moi hinh vuéng c6 canh bang x(cm), roi gap tam nhoém lai nhu hinh v& duéi day dé

dugc mot cai hop khong nép.

a) Thé tich khéi hop nhan dugc khi tinh theo x 1a ¥ = x(120-2x)’.
b) Khi x =10cm thi thé tich ctia khdi hop nhan duoc 1a 1(m3) .
¢) Dé hop nhan dugce co thé tich 16n nhat thi x = 20(cm).
d) Hop nhan duge c6 thé tich 16n nhét la 128(dm’).
Loi giai
| aybing | b)Sai | o bPing | d)DPing

a) Didu kién: 0<x <60 taco V =h.B = x(l20—2x)2 .
b) Xétham sé f (x)=x(120-2x)’.
Khi x=10cm thé tich khdi hop nhan duoc 1a ¥ =100000(cm’ ) =0,1(m’).

¢) Véi x €(0;60) ta co: f'(x):12x2 —960x+14400:>f'(x):0<:>{ 20
X =

Béng bién thién

€T 0 20 60
Flz) + 0 - 0
128000

flz) / \
0 0

Suy ra V dat gid trj 16n nhat khi x =20(cm).
d) V,,,, =128000(cm’ ) =128(dm’ )

max

x:60(l)

Puong day dién 110KV kéo tir tram phét ( diém A ) trong dat lién ra Con Pao ( diém C). Biét
BC = 60km, AB=100km , goc ABC =90°, nhu hinh v&. M&i km day dién dudi nude chi phi 1a

5000USD, chi phi cho mdi km day dién trén bo 1a 3000USD . Piat x = AG .

Swu tam va bién soan
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

c

60 km

o
&
[

100 Em

a) Khi x =20km thi duong day dién ndi tr C vé G dai 100km .
b) Khi x =20km thi tong chi phi mic dién 1a 560.000USD .
¢) Tong chi phi mic dién nho nhét khi x = 50km .
d) Tong chi phi mic dién nhoé nhit 1a 540.000USD .
Loi giai

|a)Ping | b)Ping | c) Sai | d) Piing

C

60 ke

100 km

a) C6 AG=x=BG=100—-x v61 0<x<100.
Xét tam gigc CBG vuong tai B ¢6 CG =+/CB” + BG® =[3600+ (100~ x)" .
Khi x = 20km = CG =100 km.

b) Chi phi tién mdc dién1a f(x)=3000x+ 5000.\/3600 +(100-x)’
Khi x =20km = CG =100km va tong chi phi mic dién la T = f(20) = 560.000USD .
c) Dé chi phi méc dién it nhat thi f(x) dat gid tri nho nhat.
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Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(lOO—x)

Taco f'(x)=3000—5000
|3600+(100—x)’

= /'(x)=0 = f'(x)=0< 3000 = 5000 (100—x) {x=55

= .
J3600+(100—x)"  [x=1450)

Ta co
£(0)=583095,1895USD
£ (55)=540.000USD
f(lOO) =600.000USD
Vay chi phi mic dién nho nhét khi x = 55km .
d) chi phi mic dién nho nhét 1a 540.000USD
Mot cong ty bat dong san c6 50 cian ho cho thué. Biét rang néu cho thué mdi cin ho véi gia
2.000.000 d6ng mdi thang thi moi can ho déu c6 nguoi thué va ctr mdi 1an ting gia cho thué mdi
can ho 100.000 déng mdi thang thi c6 thém 2 cin ho bi bo tréng. Muén ¢6 loi nhuan cao nhét,
cong ty d6 phai cho thué véi gia mdi can ho 13 bao nhiéu (don vi tinh bang triéu déng va lam tron
két qua t6i hang phan tram)?

Loi gidi
Goi x la gia thué thyc té ctia mdi can ho, (x: déng; x =2 000 000 déng)
+) Khi tang gia 100.000 ddng thi c¢6 2 cin ho bi bo tréng.

3 . . 2(x—2.000.000 -
Tang gid x—2.000.000 dong, ta c6 s6 can ho bi bd trong 1a (x ) _ ¥=2.000.000

100.000 50.000
Khi cho thué véi gid x ddng thi sé can ho cho thué la: 50— X 2000000 ¥ 4,
50.000 50.000

Goi F(x) la ham lgi nhuan thu dugc khi cho thué cac can ho, (F(x): dong).

Tacé:F(x):(— o +9ij=— L2 490x
50.000 50.000

Ta tim GTLN cua F(x)= x> +90x, x>2.000.000

©50.000
+90

F/(x) =06 -~ x+90=0 & x=2.250.000
25.000

Bang bién thién:
X 2.000.000 2.250.000 +o0
F'(x)

+ 0 -
F(x) / Foa \

Suy ra F(x) dat gid trj 16n nhit khi x =2.250.000

Vay cong ty phai cho thué véi gia 2,25 triéu ddng mdi cin ho thi thu dwoc loi nhuan 16n nhét.
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