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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia
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Trong qud trinh swu tdm va bién soan, néu tai lidu cd sai s6t g1 thi rat mong nhin dwgc sw gép Y ciia
quy thidy cd cung cic em hoc sinh! Xin chin thanh cam on!

Caul: Mot chat diém chuyén dong theo phuwong trinh s(¢) = £ =3t +8t+1, trong do ¢ tinh bfing
gidy va s(¢) tinh bang mét.

Khang dinh Dung | Sai
a) Vén tOc cua chat diém tai thoi diém ¢ =3 (S) bang 8 m/s .
b) T\ai thoi diém ma chat diém di chuyén dwoc 13m, van toc khi dé
bang 8 m /s .
Q) Van t6c nho nhat cua chat diém la 5m /s .
d) Gia t8c tai thoi diém chat diém dat van tdc nho nhat bang 2m/s”.

Cau2: Chi phi nhién liéu ciia mét chiéc tau chay trén song dwoc chia lam hai phan. Phan tht nhat

khong phu thudc vao van tdc va bang 480 nghin dong trén 1 gio. Phan thit hai ti 1é thuan véi

1ap phuwong cta van tdc, khi v =10 km/h thi phéan thi hai b:?mg 30 nghin dong/gio.

Khang dinh Dung | Sai

a) Khi van tdc v=10km/h thi chi phi nguyén liéu cho
phan th nhat trén 1 km dwong song la 48000 dong.

b) Ham s6 xac dinh tong chi phi nguyén liéu trén 1 km

duong séng v6i van téc xkm/h 1a f(x)= 480, 0,03x°.
x

c) Khi van t6c v=30km/h thi tdng chi phi nguyén liéu
trén 1 km duwong song la 43000 dong.

d) Van t6c cta tau dé€ tong chi phi nguyén liéu trén 1 km
duwong song nho nhat la km/h.

Cau3: Mot ho lam nghé dét vai lua to tim san xuat moi ngay dwgc x mét vai lua (l <x< 17). Tong

chi phi san xuadt x mét vai lua, tinh bang nghin déng, cho béi ham chi phi:
C(x)=2x"—9x* —=40x+700 . Gia st ho lam ngh#é dét nay ban hét san phdm mdi ngay véi gid
200 nghin dong/mét. Goi B (x ) 1a so tién ban dwoc va L (x ) la loi nhuan thu duoc khi ban x

mét vai lua.
‘ Khang dinh ‘ Dung | Sai |
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 4:

a) | Biéu thirc tinh B(x) theo x la B(x)=200x.

b) | Biéu  thiee tinh  L(x)  theo x la
L(x)=-2x"+9x* +240x+700.

Q) Ho lam nghé dét nay dat lgi nhuéan t6i da néu san xuat
va ban ra moi ngay s6 mét vai lua la 8 mét.
d) Ho lam nghé dét nay lam &n c6 1ai khi s6 mét vai lua

can san xuat va ban ra mdi ngay trong khoang (2;11).

Trong mot thi nghiém y hoc, nguoi ta cdy 1000 vi khuan vao moéi truong dinh dudng. Bf”mg
thuc nghiém, nguoi ta xac dinh duoc s6 luong vi khuan thay doi theo thoi gian bdi cong thirc

100¢
N(¢)=1000
(1) " 100+

(con), trong d6 ¢ 1a thoi gian tinh bang gidy. (Ngudn: R. Larson and B.
Edwards, Calculus 10e, Cengage 2014).

Khang dinh Dung | Sai

a)

DPén giay thit 10 thi s6 lwgng vi khuan dat nhiéu nhat.

b)

Thoi gian tang lén nhiéu gio thi s6 luwong vi khuan cang nhiéu.

Sau khi cay lai méi treong dinh dudng, sd luong vi khudn tang thém
dwoc 3 con so vdi lac dau tai hai thoi diém ¢, va t,, khi d6 #¢, =100.

d)

Bang bién thién ciia ham s& N (¢) trén sé nhw hinh dudi day:
& |0 10 +o0
N'(5) ¥ 0 =

No|

1000 1000

Cau 5:

Nguoi ta bom xdng vao binh xang ctia mot xe 6 to. Biét rang thé tich ¥ (tinh theo lit) cua
leong xang trong binh xang dugc tinh theo thoi gian bom xang # (phat) dwoc cho boi cong
thitc: ¥ (¢)=300(2* —£*)+4,5 v6i 0<1<0,5. Goi V'(t) la t8c 49 ting thé tich tai thoi diém ¢
v6i 0<1<0,5.Biét 1 lit xang cb gia la 21.000 dong.

Khang dinh Dung | Sai

a) Luong xang ban dau trong binh ban dau la 1,5 lit.

b) Sau khi bom 30 giay thi binh xdng day. SO tién nguwoi mua
phai tra la 787.500 dong.

C) Khi xang chay vao binh xdng thi t6c d¢ ting thé tich la 16n
nhat vao thoi diém o gidy thw 21.

d)

, 1
Phuong trinh V' (l‘ ) =0 c6 hai nghiém phan biét trén {O;E} .

Cau 6:

Nguoi ta dung mot thanh thép c6 chiéu dai 4 m d€ udn thanh khung vién cua mot ctra so co
dang mot hinh chit nhat ghép véi nira hinh tron c6 cac kich thwedc dwoc cho trén hinh ve:
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

ym
Y
T 2eem
Khang dinh Dung | Sai
a) /4 n? - A? . A ’ (7z - 2) x
Co thé biéu thi y theo cong thitc y =2 B
b) Dién tich ctia cita s0 duwoc tinh bdi cong thuc

S()c):4x—2x2 —”sz( mz).

<)

Dién tich ctia ctra sO 1on nhat khi x = ( m) .

T+2

d)

.7 . s Y ? o« A 7 2 A? \ 8
Gia tri 16n nhat ctia dién tich ctra s6 la ( mz) .
T+

Nguoi ta gidi thiéu mot loai thude kich thich sy sinh san ctia mot loai vi khuan. Sau it phut,
s6 vi khuan duoc xac dinh theo cong thitc N(¢)=1000+30z" —£°(0<¢<30). Hdi sau bao
nhiéu phut thi s6 vi khudn 16n nhat ?

Két qua: [ ]

Mot vat chuyén dong theo quy luat s =—>+6¢” +3t+9 véi ¢t duwoc tinh bang gidy 1a khoang
thoi gian tinh tir khi vat bat dau chuyén dong va s duoc tinh bang mét 1a quang duong vat
di chuyén dugc trong khoang thoi gian d6. Tinh quang duong vat di dwoc bat dau tir ltc vat
chuyén dong t6i thoi diém vat dat duoc van tdc 16n nhat.

Két qua: [ ]

S0 dan cua mot thi trdn sau t nadm ké tk ndm 1970 dwoc tinh theo cong thirc
f(1)= 26;:510 (nghin nguoi). Biét dao ham ctua ham s f(¢)= 26;:510 biéu thi tdc do tang
dan s8 ctia thi tran (tinh bang nghin nguodi/nam). Goi £ 1a tdc dd ting dan s8 cta thi tran d6
vao nam 2022. Gia tri ctia biéu thitc 1000k bang bao nhiéu? (lam tron két qua dén hang phin
chuc)

Két qua: [ ]

Mot bé chira 3000 lit nude tinh khiét. Nguoi ta bom vao bé d6 nudc mudi c6 néng do 40 gam
mu6i cho mdi lit nwdce véi tdc do 30 lit/phut. Goi f(¢) 1a ndng dd mudi trong bé sau ¢ pht.

khi ¢ cang 16n thi ndng d0 mudi trong b€ sé tién gan dén maic x (gam/lit). Tinh x (lam tron
dén hang don vi).

Két qua: [ ]

Mot tdm nhom c6 dang ntra hinh tron ¢ ban kinh R =3, nguoi ta mudn cit ra mot hinh chi
nhat (nhw hinh vé).
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Q 0 P
Dién tich 16n nhat c6 thé ctia tdm ton hinh chir nhat la bao nhiéu?

Két qua: [ ]

Cau 12: Nguoi ta mudn xay mot chi€c bé chita nude c6 hinh dang la mot khéi hop chit nhat khong ¢
g 7 A g7 M 500 . A ’ AT \ ~ A r A \ e A~ N A A 1
ndp co thé tich bemng3 . Biét day beé la hinh chit nhat c6 chiéu dai gap dodi chiéu rong va

gia thué tho xay 1a 100000 déng /m? . Khi d6 chi phi thué nhan cong it nhat bao nhiéu triéu
dong?
Két qua: ]

Cau 13: Mot trang trai rau sach ¢ Da Lat moi ngay thu hoach dwgc 1 tan rau. Mbi ngay, néu gia ban
rau la 30000 dong/ kg thi ban hét rau, néu gia ban rau tang 1000 dong/kg thi s6 rau thira tang
20 kg. SO rau thtra nay duoc thu mua hét dé lam thtrc an chan nuéi véi gia 2000 dong /kg.
Hoi d€ moi ngay thu duoc s6 tién ban rau 16n nhat thi trang trai d6 nén ban rau véi gia bao
nhiéu nghin d6ng?
Két qua: ]

Cau 14: Mot chat diém chuyén dong trén mot truc s6 nam ngang, chiéu dwong tit trai sang phai.
(Tham khao hinh vé).

0 S(t)
Gia str ttr vi tri S (t) cua chat diém trén truc sd da chon tai thoi diém ¢ duoc cho boi cong
thiec S(¢)=1 -9 +15¢,(¢ 20). Trong d6 ¢ tinh bang giay va S(¢) tinh bdng mét. Biét (a;b)
12 khoang thoi gian ¢ do dai 16n nhat ma chat diém chuyén dong sang trai. Tinh P =a’ +b>.
Két quis —

Cau 15: Trong mot tiét hoc Toan, gido vién phat cho 4 t6 mét tdm bia hinh vuéng ABCD canh b:‘img
10cm. Gido vién yéu cau 4 t6 skt dung tdm bia nay va cat tdm bia theo cac tam giac can
AEB, BFC,CGD, DHA dé€ sau d6 gap cac tam giac AEH, BEF,CFG, DGH sao cho bon dinh
A4,B,C,D trung nhau tao thanh khoi chép t& giac déu (tham khao hinh vé bén dudi). Khi

2 7 Ve A~ 2 Als 7 7 . 7 AN \ M a &) \ 4
do thé tich 16n nhat caa khoi chop t¢ gidc déu tao thanh bang —— (cm3 ) vOi a, b, ¢ la cac
c

s0 nguyén dwong. Tinh P=a+b+c.
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1)

Luyén thi THPT Quéc gia

Cau 16:

Cau 17:

Cau 18:

A
E \O\‘\\ G
M
F \\
B N\

Két qua:
Co6 hai xa cung & bén bo song Lam. Nguoi ta do dugc khodng cach tir trung tam 4 va B caa
hai xd d6 dén bo song lan luot 1a AD = 500m, BC =800m va CD =2000m . Cac ki su mudn
xay dung mot tram cung cap nudc sach niam bén bo song Lam cho nguoi dan hai xa. D€ tiét
kiém chi phi, cac ki su can chon vi tri M cua tram cung cap nuwdc sach d6 trén doan CD sao
cho tong khoang cach ttr hai vi tri 4,Bdén vi tri M 1a nho nhat. Hay tim gia tri nho nhat
(don vi la mét) cua tong khoang cach dé (Lam tron két qua dén hang don vi).

B
‘A
\ 2000m 800m
500m.
C
D M

Kt quis —
Gia stt doanh s6 ( tinh bang san phdm) ctia mot san pham méi (trong vong mdt s§ ndm nhat
. , 6500
dinh) tuan theo quy luat logistic dwoc md hinh héa bang ham s8 f(¢) = 20" ,t 20, trong
+4e

d6 thoi gian ¢ dugc tinh bang nam, ké tir khi phat hanh san pham méi. Héi sau khi phat hanh
thi t6c d0 ban hang dat 16n nhat la bao nhiéu?

Két qua:

Mot nguodi chéo mot chiée thuyén xudt phét tir diém 4 trén bo mot con séng thang rong
2km, va muén dén diém B cach bo d6i dién 10km. Nguwoi nay co6 thé chi cheo thuyén hodc
két hop cheo thuyén véi chay bg, cang nhanh cang tot. Chéng han, anh ta cé thé cheo thuyén
qua song dén diém C ro6i chay bo dén diém B, hodc anh ta c6 thé cheo thuyén théng dén B,
hodc anh ta c6 thé cheo thuyén qua song dén diém D nao d6 ¢ gitta C va B r6i chay bd dén
diém B (hinh minh hoa).
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Biét r?mg van toc cheo thuyén ctia anh ta la 6km/h (da tinh van t6c dong nudc), van toc chay
bd ctia anh ta la 10km/h . Trong tat ca cac phuong an d@én B bang cach chéo thuyén hodc chéo
thuyén r6i chay by, phuong an nhanh nhat c6 tong thoi gian la bao nhiéu gio (lam tron két
qua dén hang phan tram)?

Két qua: ]

Nguoi ta mudn thiét k&€ mot [ong nuodi ca ¢ bé mat hinh chit nhat bao gom phan mat nudce co
dién tich bang 80 m* va phan duong di xung quanh véi kich thude (don vi: m ) nhu Hinh
bén. Dién tich phan duong di bé nhat bang bao nhiéu mét vuong (Lam tron két qua dén hang
don vi).

)

Két qua: ]

Cho mot hinh tru noi tiép trong hinh nén cé chiéu cao bang 13 cm va bén kinh day bang 6
cm. Nguoi ta cit hinh nén , tru nay theo mat phéng chtta duong théng noi dinh va tdm hinh
tron ddy ctia hinh nén thi thu dwgc mot mat phfmg nhu hinh sau. Tim chiéu cao h (cm) cta
hinh try d€ khoi tru twong ung co thé tich 16n nhat (Lam tron két qua dén hang phan tram).

A
13 cm
A
h
R R
= e T
T S o

¥ B cm
Két qua: ]
Bac Tan mudn han mot chiéc thung ton dang hinh hop chit nhat ¢é ddy la hinh vudng, khong
ne“'lp va dung duoc 32 lit nudc. D€ lam duoc chiéc thung ton ma ton it vat liéu nhat thi canh
day ctia thiing bang bao nhiéu mét (két qud lam tron dén hang phin chuc)?
Két qua: ]
f)ng An mudn dao mot cai ao trén mot thira dat hinh chit nhat cé dién tich bang 600> . Bao
quanh ao 6ng An bd tri cac 16i di nhu hinh vé v6i a =3m, b=2m . Tinh dién tich 16i di khi
dién tich ao c6 gia tri 16n nhat.

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115



KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

b b ¥

Két qua: ]

Cau23: Ong An mudn xay 1 bé chtta nuée véi thé tich 15m°, chiéu dai bang %Chféll rong. Chi phi

lam day va nap bé 1a 1,2 triéu/m’, chi phi lam mgt xung quanh bé 1a 1 triéu/m’ . Tinh chiéu
cao cua bé d€ chi phi lam bé la thap nhat (don vi tinh 1a m valam tron dén hang phan tram)
Két qua —

Cau 24: Mot nha san xudt trung binh ban dwoc 1000t vi man hinh phang mdi tuan véi gia 16 triéu
dong mot chiéc. Mot cude khao sét thi treong chi ra rang néu ct giam gid ban 400 nghin
dong , s8 leong ti vi ban ra sé ting thém khoang 100 chiéc ti vi mdi tuan. Biét rang ham chi
phi hang tuan la C(x)=12000—3x ( triéu dong), trong d6 x1a s& ti vi ban ra trong tuan. Nha
san xuat nén dat gia ban nhu thé nao dé€'1oi nhuan 1a 16n nhat.

Két qua —

Cau 25: Mot vat chuyén dong. Quang duong s (t) (tinh theo mét) vat di dwoc sau khoang thoi gian ¢
(tinh theo giay), ¢ 20, dwoc mo ta la mot ham sd bac ba ¢d d6 thi nhu hinh vé dwéi day:

A (1) (m)

260

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

112

w | oo w|

0 i T, ")
Hoi trong 10 giay dau tién, khoang thoi gian vat chuyén dong nhanh dan kéo dai bao nhiéu
giay?
Két qua: [ ]

Cau 26: Anh An mudn thiét ké mot bé chira nwdc c6 dang hinh hop chir nhat khong cé nap, c¢6 day la
hinh chit nhat véi chiéu dai gdp d6i chiéu rong va dién tich tit ca cac mat ctia bé nuwdc bang
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 27:

Cau 28:

Cau 29:

Cau 30:

150 m2 D€ thé tich cua bé nuwdc 1a 16n nhat thi chiéu dai, chiéu rong va chiéu cao ctia bé nudc

theo don vi mét [an lwot c6 gia tri la a,b,c mét. Tinh gia tri a+2b+3c.

Két qua: ]

Mot khach san c6 80 phong cho thué. Nguoi quan li ctia khach san nhan thdy rang tat ca cac

phong cta khach san sé cd nguoi thué hét néu gia thué mot phong la 700000 dong mot ngay.

Mot cudc khao sat thi truong cho thay rang, trung binh ct mdi [an téng gid thué phong thém

50000 dong thi sé c6 thém 2 phong bi bo trong. Nguodi quan li nén dat gid thué mdi phong

mot ngay la bao nhiéu d€ doanh thu la 16n nhat. (don vi: triéu dong)

Két qua: ]

Mot thanh phd nam trén mot con song chay qua hém nti. Hém c6 chiéu ngang 80 m, mot bén

cao 40 m va mot bén cao 30 m. Mot cay cau sé duoc xay dung bac qua sdong va hém nui. So d6

thiét ké cta cay cau duoc gén hé truc toa do nhu hinh vé dudi day. Con duwong XY xuyén
x’ 3x

25600 16

qua hém nti dege md hinh héa bang phuong trinh: y =

b |

60

X(-40,40) E

F  Y(40,30)

O

Hai c6t do doc MN va PQ (song song véi truc Oy ) la doan ndi gitta khung cua parabol va
duong XY . Tinh tong do dai doan MN va PQ biétrang N va Q la hai diém d6i xting qua
Oy ; MN la doan c6 do dai 16n nhat (lam tron két qua dén hang phan chuc).

Két qua: [ ]

Nha méay 4 chuyén san xudt mot loai san phdm cung cap cho nha méy B . Hai nha may thoa
thuan rang, hang tuan 4 cung cap cho B s& legng san phdm theo don dit hang cua B (t6i da
100 san pham). Néu s0 lugng dat hang la x san pham thi gia ban cho moi san pham 1la
P(x)=45-0,001x" (triéu dong). Chi phi d¢€ 4 san xudt xsan phdm trong mot tuan la
C (x) =100+ 30x (triéu dong) (gom 100 triéu dong chi phi c& dinh va 30 triéu dong cho mai
san pham). Héi nha may 4 ban cho nha may B bao nhiéu tdn san phdm moi tuan thi thu duoc
loi nhudn 16n nhat.

Két qua: [ ]

Mot ho nude nhan tao dugc xay dung trong mot cong vién giai tri. Trong mo6 hinh minh hoa
nhue hinh vé, né duwoc gidi han boi cac truc toa do va do6 thi cuia ham so

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115



KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 31:

Cau 32:

Cau 33:

y=/[(x)= %(—)f +9x? —15x+56). Don vi do dd dai trén mdi truc toa do 1a 100m (Nguon:
A.Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016).
Ay

Trong cong vién ¢ mot con duong chay doc theo d6 thi ham s6 y = —1,5x+18. Nguoi ta du
dinh xdy dung bén bo hoé mot bén thuyén dap nudc sao cho khoang cach tir bén thuyén dén
con dudng nay la ngan nhat. Toa d6 ctia diém dé xay bén thuyén M (x,;y,).Tim x,.

Két qua: ]

Anh Nam ¢é mot manh dat rong va mudn danh ra mot khu dét hinh chir nhat c¢é dién tich
200m” d€ trong vai loai cAy méi. Anh du kién rao quanh ba canh ctia khu dat hinh chit nhat
nay bang ludi thép, canh con lai (chidu dai) sé tan dung btec twong cé sdn (Hinh). Do diéu
kién dia li, chiéu rong khu dat khong vuot qué 15 m, héi chiéu rong ctia khu dat nay bang
bao nhiéu d€ tdng chiéu dai lwdi thép can dung la ngan nhat (nghia la chi phi rao lwdi thép
thap nhat)?

Két qua:
Hai con tau dang ¢ cung mot vi tuyén va cach nhau 5 hai li. Tau tht nhét chay theo huéng
Nam voi van t6c 6 hai 1i/gio, con tau th hai chay theo hudng vé vi tri ban dau ctia tau thi
nhat véi van tdc 7 hai 1i/gid. Hoi sau bao 1au khoang cach gitra hai con tau la ngan nhat (két
qua lam tron dén hang phan tram)?

Két qua: [ ]

Mot co s& san xuat quan 4o tré em dang ban mdi bd quan 4o véi gid 80 nghin dong mot bd
va modi thang co so ban duoc trung binh 1200 bd quan 4o. Co so san suat dang c6 k& hoach
tdng gia ban d& cé loi nhuan t&t hon. Sau khi tham khao thi treong, ngudi quan If thdy rang
néu tlr mic gid 80 nghin dong ma c mdi [an tang thém 5 nghin dong mdi bd quan 4o thi
mdi thdng sé ban it di 100 bo. Biét von san suat mot bo quan 4o khong thay déila 50 nghin
dong . D€ lgi nhuan thu dwgc 16n nhat thi co sd san xuat dua ra gia ban cho mét bé quan do
la bao nhiéu? (don vi: nghin déng).
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Két qui —
Loi giai:
Cau 34: Cho mdt bo hd hinh ban nguyét cé ban kinh bang 2km , dwong kinh PR nhuw hinh vé sau:
Q

P /R

Ttr diém P anh Toan cheo mot chiéc thuyén véi van toc 3km/h dén diém O trén bo ho, roi
chay bo doc theo thanh ho dén vi tri R véi van toc 6km / h. Thoi gian 16n nhat ma anh Toan
di chuyén tir P dén R 1a bao nhiéu? (thoi gian tinh bang gid, két qua lam tron dén phan
chuc).
Két qua: ]

Cau 35: Mot loai thudc duoc dung cho mét bénh nhan va nong dé thudc trong mau ctia bénh nhan
duoc giam sat boi bac si. Biét r.%mg nong do thudc trong mau ctia bénh nhan sau khi tiém vao

co thé trong ¢ gio dwgc tinh theo cong thic ¢(¢) = (mg/L). Sau khi tiém thudc bao lau

1 +1
thi nong d6 thudc trong mau ctia bénh nhan cao nhat?
Két qua: ]

Cau 36: Mot cong ty san xudt san pham va doanh thu (don vi triéu dong) tir viéc ban san pham duoc
mo ta boi ham s6 R(x)=—x"+12x* —36x+120. Trong d6, x la s& luong san pham duoc ban ra
(tinh bang ngan san pham). Héi s§ lugng san pham  x t3i thiéu phai ban ra d& doanh thu bat
dau tang la bao nhiéu?
Két qua: ]

Cau 37: Trén manh dat hinh chit nhat 4BCD c6 dién tich 25m?, ngudi chti 1dy mot phan dat dé trong
co. Biét phan dat trong co nay c6 dang hinh chit nhat véi hai dinh d6i diénla 4 va H, véi
H thudc canh BD. Biét chi phi trong co 1a 80 (nghin dong)/m’. Hai s tién 1én nhat nguwoi
chu can chuan bi dé€ trong cd (mién t6 dam) lj‘% bao nhiéu (nghin dong)?

A D
M

H
B C

Két quis —
Cau 38: LAt cit ngang cua mot vung dat ven bién duwgc mo hinh hoéa thanh mét ham s6 bac ba
y=f (x) c6 d6 thi nhu hinh vé (don vi trén cac truc la km). Biét khoang cach hai bén chan

L6p Toan thiy Lé Ba Bao TP Hué 0935.785.115
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doi 04 = %km, do rong cua hd AB = %km va chiéu cao ctia ngon d6i la 243m. Tim d6 sau

ctia ho (tinh theo km) tai di€m sau nhat.
Y

Két qua: ]

Cau 39: Tt tdm bia hinh chit nhat cé chiéu rong 30cm va chiéu dai 80cm, ngudi ta cat & bon goc bon
hinh vuéng cé canh bang x(cm) va gap lai d€ tao thanh chi€c hop c¢é dang hinh hop chit nhat
khong nap (tham khdo hinh vé). Tim x &€ thé tich chiéc hop 1a 16n nhat. (Két qud lam tron dén
hang phin tram).

x4 7777777777777777777777777777777 [IE;

Két qua: ]

Cau 40: Mot ho nude nhan tao dugce xay dung trong cong vién giai tri. Trong md hinh minh hoa sau,
A . N 4 1
no duoc gidi han boi cac truc toa dd va do thi ham s§ y = f(x) = E(_X3 +9x% —15x + 56)

v A

0% R 12 1

Pon vi do d6 dai trén mbdi truc toa do 1a 100m. Trong cong vién c6 mot con duong chay doc
AVN . ? \ ~ 3 \ . . A A N A A ~ A

theo do thi cia ham s6 y = —Ex+ 18. Nguoi ta di dinh xay dyeng bén bo ho mot bén thuyén

dap nudc sao cho khoang céach tir bén thuyén dén con duong la ngan nhat . Khi d6 toa d6 cua
diém dé€ xay bén thuyénla M (a;6). Tinh T =a—-b
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Két qui —
Cau 41: Mot doanh nghiép du dinh san xudt khong qua 400 san phdm. Néu doanh nghiép san xudt
xsan pham (1<x<400) thi doanh thu nhén dwoc khi bdn hét s§ san pham dé la

F(x)=x’-1999x* +1001000x + 250000 (ddng). Trong d¢ chi phi van hanh mdy méc cho mdi

~100000x

san pham la G(x) (dong). Tong chi phi mua nguyén vat liéu

—x+1
2

laH (x) =2x" +100000x — 50000 (d6ng) nhung do doanh nghiép d6 mua nguyén vat liéu voi
s0 luwgng 16n nén duoc giam 1% cho 200 san pham dau tién doanh nghiép san xuat va giam
2% cho san pham tiép theo. Doanh nghiép can san xudt bao nhiéu san pham dé lgi nhuan
thu dwoc la 16n nhat?

Két qua: ]

Cau 42: Cho hai vi tri A, B cach nhau 615m, cung nam vé mot phia bo song nhu hinh vé. Khodng
cach tir A va tir B dén bo song lan lugt 1a 118m va487m . Mot nguoi di tr A dén bo song dé
14y nuéc mang vé B. Poan duong ngan nhat ma nguoi d6 cé thé di la bao nhiéu mét? (két qud
lam tron dén hang don vi).

B

615 m,

A 487 m
118 m

Bo song

Két qui —
Cau 43: Gia st chi phi tién xang C (dong) phu thudc téc d¢ trung binh v (km/h) theo cong thirc:

c(v):M+§v (0<v<120)
v

Dé biéu dién truc quan sy thay d6i cua C (v) theo v, nguoi ta da vé d6 thi ham s6 C(v) nhw
hinh bén.

Cv) A
850
800
750
700
650
600
550
500
450
400 1 ---—---
350
300
250
200
150
100
50

] T
-20 O 20 40 60 80 100 120 ¥
—50 1
1
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Cau 44:

Cau 45:

Cau 46:

Tai x€ xe tai 14i xe véi toc d0 trung binh 1a bao nhiéu km/h dé tiét kiém tién xang nhat?

Két qua: ]

Mot nguoi c6 mot day ruy bang dai 130 cm, nguoi d6 dung dai ruy bang nay dé trang tri hop
qua hinh try. Khi trang tri hdp qua, nguoi nay dung 10cm ctia dai ruy bang dé that no o trén
nép hop ( tham khéo hinh vé minh hoa ).

Véi dai ruy bang co kich thuede nhuw trén ¢ thé trang tri duwgc hop qua co thé tich 16n nhat la
bao nhiéu dm*? (Két qud lam tron dén hang phin trim)

Két qua: ]

Trén mat tran tang thuwong mot khach san 5 sao, nguoi ta du dinh lép dat mot hé thdng pin
nang luong mat troi gom 7 tdm pin gidng nhau c¢6 hinh dang mot tam giac can vao mot
khung sat c6 dang mot hinh chép bét gidc déu (7 mit bén ciia khung hinh chép dwoc lip viea khit
7 tdm pin, con 1 mét bén d& trong lam 161 ra vao lam cong tdc bdo tri hé thong). Biét rang cac tdm pin
khong duoc dat nghiéng qua 60° so véi mat tran va hé thong khong dugc st dung qua
150m” dién tich mat tran tang thwong. Hoéi can chi phi bao nhiéu triéu dong cho viéc lép dat
hé thdng dé tong dién tich cac tAm pin 16n nhét, biét gid cua pin mat troi la 2 triéu dong /m’
va chi phi lap d4t khung hinh chép la khong dang ké.

Két qua: [ ]

b€ lam mot mang x6i nudc c6 dang hinh lang tru ding t¢ gidc, tt mot tdm ton hinh ch nhat
kich thudc 60cmx500cm nguodi ta gdp tdm ton d6 nhw hinh vé dwdi. Biét mat cat ctia mang
x0i (dwgc cat béi mat phang song song véi hai dau méang xdi) 1a mot hinh thang can c6 day
nhoé va hai canh bén déu bang 20cm; con ddy 16n cé d6 dai bang x (cm). Tim thé tich 16n

nhat mang xdi dwoc tao thanh? (két qua 1am tron dén hang phan tram theo don vi m’).
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Cau 47:

Cau 48:

Cau 49:

60 cm

500 cm
Xcm
20 cm 20 cm
20 cm
(a) TAm ton (b) Mang xoi (c) Mit cit

Két qua: ]

Mot cdng ty san xudt dung cu thé thao nhan dwgc mot don dat hang san xuét 8000 qua béng
tennis. Biét cong ty nay c6 38 may va mdi may cé thé san xuat 30 qua béng trong mot gid. Chi
phi thiét 1ap cadc may nay la 200 nghin dong cho mdi may. Khi dugc thiét lap, hoat dong san
xuAt sé hoan toan dién ra tw dong dudi sy giam sat. SO tién phai tra cho nguoi giam sat 1a 192
nghin dong mot gio. S6 mdy cdng ty nén st dung dé€ san xudt don hang trén la bao nhiéu dé
chi phi hoat dong la thap nhat?

Két qua: ]

Tt hinh vudng c6 canh bﬁng 8 cm nguoi ta cit bo cac tam gidc vudng can tao thanh hinh t6
dam nhu hinh vé bén canh, biét cac tam giac H,,H,,H,,H, bang nhau va K,K,,K,,K,
bang nhau.

Sau d6 nguoi ta gap thanh hinh hop chit nhat khong nap. Thé tich 16n nhat ctia khdi hop chit
nhat d6 1a bao nhiéu xang-ti-mét khoi? (Két qua lam tron hét hang phan muoi).
Két qua: ]
Cho mét tdm ton hinh moét tam giac déu c6 canh bﬁng 2 m. Nguoi ta thiét k&€ mot hinh luc
giac déu va sau hinh chitr nhat ¢ phia ngoai luc gidc c6 mot canh bé“mg canh cua luc gidc, mot
canh béng X (mét) véi 0 < x < % . Sau d6 nguoi ta cit theo nét dit doan dé thu dwoc hinh hop

bdi mot luc giac déu va sdu hinh ch nhat. Sau d6 gap cac hinh chit nhat dé tao thanh khoi
lang tru luc gidc déu (tham khdo hinh vé duéi ddy). Thé tich ctia khdi ling tru 16n nhat bang bao
nhiéu dé-xi-mét khoi (dm’) (Iam tron két qua dén hang phin mwoi)?

L6p Toan thiy Lé Ba Bao TP Hué 0935.785.115
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WV

N

ols

é

Kt quis —
Cau 50: Khi dao choi trén mot cong vién ban Poan di chuyén trén duong Parabol, ban Két di chuyén
trén duong tron ( minh hog bang hinh vé dwdi day).

K i

Poan g Ket

A H B

Khoang cach gitta dinh A4 cua Parabol va tiép diém B cua duong tron la 16m; HK 1 AB va
AH = 6m,HK =9m. Tim khoang céch nho nhat gitta hai ban Poan va Két, biét rang duong
tron c6 ban kinh bang 3m ( lam tron dén hang phin tram).
Két qua: [ ]
HET
Hué, 09h00” Ngdy 10 thing 7 niam 2025
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Page: CLB GIAO VIEN TRE TP HUE

TRAC NGHIEM CHUYEN BDE
Mon: Toan 12
CAC BAI TOAN THUC TE LIEN QUAN PEN

HAM SO
PHIEU ON TAP SO 01_TrNg 2025
LSp Toan thay LE BA BAO
Trueong THPT Pang Huy Tra SDT: 0935.785.115 Facebook: Lé B4 Bao

Caul:

Cau 2:

116/04 Nguyén L Trach, TP Hué Trung tdm Km10- Huong Tra — Hué

Mot chdt diém chuyén dong theo phuong trinh s(f)=¢—3t*+8¢t+1, trong d6 ¢ tinh bang
gidy va s(¢) tinh bang mét.
Khang dinh Dung | Sai
a) Vén tOc cua chat diém tai thoi diém ¢ =3 (S) bang 8 m/s .
b) Tai thoi diém ma chat diém di chuyén dwoc 13m, van toc
khi d6 bang 8 m /s .
Q) Vén tdc nhé nhat cta chat diémla 5m /s .
d) Gia tOc tai thoi diém chat diém dat van toc nho nhat béng
2m/s*.
Loi giai:
‘ a) Sai ‘ b) bung ‘ c) bang ‘ d) Sai
a) Sai.
Ta c6 W(t)=s5'(t)=3t"-6t+8. Do d6 van t6c cua chit diém tai thoi diém ¢= 3(s) la
v(3) =17m/s.
b) bung.

Vi v(t) =3t -6 +8=3(¢ —1)2 +5>0 V¢ nén quang duong di chuyén cta chat diém ting dan
theo thoi gian. Do d6 thoi diém chat diém di chuyén duoc 13m la
£ =30 +8t+1=13 (1-2)( —1+6)=01=2.
Van toc cuia chat diém khi ddla v(2)=8m/s.
c) bung. Ta ¢ v(t)=3t"—6t+8 = 3(1‘—1)2 +525 Vt. Do d6 van téc nho nhatla 5m/s .
d) Sai.
Vi v(t)=3¢"—6t+8=3(t —1)2 +5>5 V¢ nén thoi diém van tdc dat gia tri nhd nhat 1a ¢=1s.
Ma gia t8c a(t) =v'(t) = 6t — 6 nén gia tdc khi d6 1a a(l)=0m /s> .
Chi phi nhién liéu ctia moét chiéc tau chay trén song dwoc chia lam hai phan. Phan tht nhat
khong phu thudc vao van tdc va bang 480 nghin dong trén 1 gio. Phan thit hai ti 1é thuan véi
1ap phuwong cta van tdc, khi v =10 km/h thi phéan thit hai béng 30 nghin dong/gio.

| Khang dinh ‘ Dung | Sai |
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Cau 3:

a) Khi van toc v=10km/h thi chi phi nguyén liéu cho
phén th nhat trén 1 km duwong song la 48000 dong.

b) Ham s6 xac dinh tong chi phi nguyén liéu trén 1 km

duong séng voi van téc xkm/h 1a f(x)= 480, 0,03x°.
x

C) Khi van téc v=30km/h thi tong chi phi nguyén liéu
trén 1 km duong song la 43000 dong.

d) Van t6c cta tau d€ tong chi phi nguyén liéu trén 1 km
duong song nho nhat la km/h.
Loi giai:
‘ a) bung | b) Sai | c) Bung | d) Bung ‘
a) bung.

Thoi gian tau chay quang duwong 1 km la: % (gi0)

Chi phi tién nhién liéu cho phan th nhat la: % -480000 = 48000 (dong).
b) Sai
Goi x(km/h) 1a vén tdc cua tau, x>0.
Thoi gian tau chay quang duwong 1 km la: 1 (gi0)
; 1 480

+) Chi phi tién nhién liéu cho phan thit nhat la: —-480 = —— (nghin dong)
x x

+) Ham chi phi cho phan thit hai la p =kx’ (nghin dong/gio)
Makhi x=10= p=30=k =0,03.
Tacé p=0,03x’ (nghin dong/gio)

Do d6 chi phi phan 2 d€ chay 1 km la L 0,03x’ =0,03x” (nghin dong)
x

Vay tong chi phi: f(x)= 4;)20 +0,03x7.

c) Dung

Tong chi phi: f(x)= % +0,03x7.

Thay x =v =30 (km/h) vao taco f(30)= % +0,03.30° =43 (nghin dong).
d) bung

f(x) =?+o,o3x2 = %0+£xo+0,03x2 >33/1728 =36.

Dédu =" xay ra khi x=20.

Mot ho lam nghé dét vai lua to tdm san xuat moi ngay dwoc x mét vai lua (l <x< 17). Tong
chi phi san xuadt x mét vai lua, tinh bang nghin déng, cho béi ham chi phi:
C (x) =2x’ —=9x> —40x+700 . Gia str ho 1am nghé dét nay ban hét san phdm mdi ngay véi gia
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200 nghin dong/mét. Goi B(x) 1a s tién bén dwoc va L(x) 1a loi nhuan thu dwoc khi ban x

mét vai lua.

Khang dinh Dung | Sai
a) Biéu thtrc tinh B(x) theo x la B(x) =200x.
b) Biéu thic tinh L (x) theo X la
L (x) =-2x° +9x° +240x+ 700 .

Q) Ho lam nghé dét nay dat loi nhuéan t6i da néu san xuat
va ban ra moi ngay s6 mét vai lya la 8§ mét.

d) Ho lam nghé dét nay lam an c6 1ai khi s6 mét vai lua

can san xuat va ban ra mdi ngay trong khoang (2;11).

Loi giai:
‘ a) bung ‘ b) Sai ‘ c) bang ‘ d) bung
a) bung.
Khi ban x mét vai lua:
- S tién thu duoc la: B(x)=200x.
b) Sai.
- Loi nhuén thu dwoc 1a: L(x)=B(x)—C(x)=-2x"+9x* +240x-700
¢) Dbung.
Xét ham s8 L(x)=-2x"+9x* +240x—700
Ham so L(x) xac dinh trén [1;17].
Ta co: L'(x)=—6x"+18x+240,L'(x)=0< x=-5 hodc x=8.

Bang bién thién:

x 1 8 17
L'(x) + 0 -
772

Lix) / \
-453
-3854

Dua vao bang bién thién, ta thdy HO lam nghé dét nay dat 1oi nhuéan t6i da néu san xuét va
ban ra moi ngay s& mét vai lua 1a § mét.
d) bung.
Xét ham s8 L(x)=-2x"+9x* +240x—700
x, #-10,35
Ham s6 L(x) xéc dinh trén [17]; L(x)=0< | x, 12,05
x, = 2,81
Ta co: L'(x)=—6x"+18x+240,L'(x)=0 < x=-5 (loai) hojc x =8

Ta c6 bang bién thién:
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x 1 X, 8 X; 17
L'(x) + 0 -
772
L(x)
0
-453
-3854

Dua vao bang bién thién, ta thdy H) lam nghé dét nay lam an c¢ 1ai khi s6 mét vai lua can san
xudt va ban ra mdi ngay trong khoang (2, 81;12, 05) .

Cau4: Trong mdt thi nghiém y hoc, nguoi ta cdy 1000 vi khudn vao méi truong dinh dudng. Bang
thuc nghiém, nguoi ta xac dinh duoc s6 luong vi khuan thay doi theo thoi gian bdi cong thirc

N (t)=1000+ 1380; (con), trong d6 ¢ 1a thoi gian tinh bang gidy. (Ngudn: R. Larson and B.
+

Edwards, Calculus 10e, Cengage 2014).

Khang dinh Dung | Sai
a) Dén giay thit 10 thi s6 lwgng vi khudn dat nhiéu nhat.
b) Thoi gian tang lén nhiéu gio thi s6 lwgng vi khuan cang
nhiéu.
c) Sau khi cdy lai mdi treong dinh dudng, s6 luong vi

khuan tang thém dwoc 3 con so véi lac dau tai hai thoi
diém ¢, va t, khi do6 #t, =100.

d) | Bang bién thién ctia ham s6 N (¢) trén sé nhu hinh dwdi
day:
t |0 10 +o00
N'(t) + 0 =3
1005
1000 1000
Loi giai:
‘ a) bung ‘ b) Sai ‘ c) bang ‘ d) bung ‘
100t -100¢> +1
Tacé N(t)=1000+——— nén N'(t)= 00" + 0800 .Dodé N'(1)=0<1=10.
100+¢ (£ +100)
a) bung.
Taco N(0)=1000; N(10)=1005 va lim N(7)=1000 nén g;ax)N(t)=N(10)=1005.
b) Sai. Tac6 N'(1) <0< 1>10.
100z
c) bung. Ta c6 N(7)=1003 < 7100 3 < 3¢7 =100t +300 =0 . Phuong trinh trén c6 hai
+
nghiém phan biét ¢; ¢, va ¢, =100.

d) bang.
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Cau5: Nguoi ta bom xdng vao binh xdng ctia mdt xe 6 to. Biét rang thé tich ¥ (tinh theo lit) ctia
legng xdng trong binh xdng dwoc tinh theo thoi gian bom xang # (phut) duoc cho boi cong
thirc:

V(z):300(t2 —13)+4,5 v6i 0<£<0,5

Goi V'(¢) 1a t8c do tang thé tich tai thoi diém ¢ véi 0<r<0,5. Biét 1 lit xang co gi la
21.000 dong.

Khang dinh Ding | Sai
a) Luong xang ban dau trong binh ban dau la 1,5 lit.

b) Sau khi bom 30 gidy thi binh xang day. SO tién nguoi
mua phai tra la 787.500 dong.

c) Khi xang chay vao binh xang thi t6c do tang thé tich la
16n nhat vao thoi diém ¢ gidy thw 21.

d) Phuong trinh V'(l‘ ) =0 ¢4 hai nghiém phan biét trén

|
doan {0;—} .
2
Loi giai:

| a)Si | b)bing | c) Sai | d) Sai |
(a) Luwong xéng ban dau la: ¥'(0) =300(0> - 0°)+4,5=4,5(/). Sai
(b) Luong xing trong binh khi bom day la: ¥ (0,5) =300(0,5" - 0,5 ) +4,5 =42(l).
Luong xang da bom vao binh la: 42-4,5= 37,5(1)
Vay s0 tién nguoi mua phai tra la: 37,5.21000 = 787500 dong. Pung
() Xét ham t3c d6 tang thé tich V'(r) =300(2¢ -3£) véi 0<1<0,5, cb:

V”(t :300(2 61) = V" (1) = O@t:%(phﬁt).

ol

'05

) =100 nén t6c do tang thé tich la 16n nhat vao thoi diém & giay thir 20 . Sai

W | —

(d) Xét phwrong trinh 1'(1) =0 < 300(2t - 3t2) =0 i

0
z .
3

, 1
Vay phuong trinh V’ (t ) =0 c6 mot nghiém trén doan {0;5} . Sai.

Cau 6: Nguoi ta dung mot thanh thép c6 chiéu dai 4 m d€ udn thanh khung vién ctia mot ctra s6 ¢
dang mot hinh chit nhat ghép véi nwa hinh tron c6 cac kich thwede dugc cho trén hinh vé:
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Luyén thi THPT Quéc gia

ym
Y
"
Khang dinh Dung | Sai
a) 7 A e A? . A , (72. - 2) X
Co thé biéu thi y theo cong thic y =2 BT
b) Dién tich ctia cita s0 duwoc tinh bdi cong thuc
2
S(x)=4x—2x> -2 (m?).
(¥) ()
) Dién tich ctia ctra sO 1on nhat khi x = ( m) .
T+2
d) .«7 . ’ A, 2 « A ’ 0 A? 1N 8 2
Gia tri 16n nhat ctia dién tich ctra s6 la ( m ) .
r+4
Loi giai:
‘ a) Sai ‘ b) Bung ‘ c) Sai ‘ d) Bung ‘
a) Sai.
(7r + 2) X

Tacod 2x+2y+nx=4,suyra y=2— 3

b) bung.

2

2 2
Dién tich ctia clra s6: S(x)=2xy + ﬂ; = 2x(2—x—ﬂj + ”;

¢) Sai.
x’

Xét ham s6 S(x) =4x—2x*—

Khi do, S'(x)=4—4x—7rx;S'(x):O<:>x:i.
w+4
Bang bién thién:

(mz),tacé x>0vay>0,suyra O<x<

T+2

4 4
X 0
T+4 T+2
S'(x) + 0 -
g
S(x) v
T ‘M
—
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 7:

Cau 8:

Cau 9:

Tt bang bién thién, ta thdy dién tich ctia ctra s6 16n nhat khi x =

(m).

w+4
d) bung.
\ A « A7 [N N .«7 . ’ A, 2 N ’ 2 A? 1N 4 8 2
Tt bang bién thién, ta thay gia tri I1én nhat cta dién tich crasdla S| —— |= —( m ) .
r+4) rn+4
Nguoi ta gidi thiéu mot loai thudce kich thich sy sinh san ctia mot loai vi khuan. Sau it phut,
s6 vi khuan duoc xac dinh theo cong thite N(¢)=1000+307* —£°(0<¢<30). Héi sau bao

nhiéu phut thi sd vi khudn 16n nhat ?

Két qua: [ ]

Loi giai:
Dap an: 20
) t=0¢ [0;20]
Tacd: N'(t)=60t-3¢t"; N'(1)=0< .
t=20¢ [0; 20]

Ta c6: N(0)=1000; N(20) = 5000; N(30) =1000.

Vay s0 vi khudn 16n nhat sau 20 phut

Mot vat chuyén dong theo quy luat s = —2 4+ 617 +3t+9 vdi t dwoc tinh bﬁng giay la khoang
thoi gian tinh tir khi vat bat dau chuyén dong va s duoc tinh bang mét 1a quang duong vat
di chuyén duoc trong khoang thoi gian d6. Tinh quang duong vat di duoc bat dau tir ldc vat
chuyén dong t6i thoi diém vat dat duoc van tdc 16n nhat.

Két qua: ]

Loi giai:

Dép an: 22

Taco: s=—1"+61>+3t+9

v(t)=s"(t)==3>+12t+3

Taco: v(r)=s'(1)==3(r* =4 —1) = =3 (r-2)' =5 | ==3(¢-2) +15<15

Vay van t6c dat duoc gia tri 16n nhat tai thoi diém ¢ =2(s).

Khi d6 quang duong vat di duocla:s(2)—s(0)=31-9=22 (m).

S6 dan cua moét thi trdn sau ¢ ndm ké tb¢ ndm 1970 dwoc tinh theo codng thirc
f(1)= 261 +510 (nghin ngudi). Biét dao ham ctua ham s f(¢)= 261 +510 biéu thi tdc do tang
t+ t+

dan s8 ctia thi tran (tinh bang nghin nguodi/nam). Goi £ 1a tdc dd ting dan s8 cta thi tran d6
vao nam 2022. Gia tri ctia biéu thitc 1000k bang bao nhiéu? (lam tron két qua dén hang phin
chuc)

Két qua: [ ]

Loi giai:
Dap an: 36,9

26t +10 120
Tacd: f(t)= = f'(t)=
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 10:

Cau 11:

Cau 12:

120 120

Tdc do tang dan s6 cta thi tran d6 vao nam 2022 1a k = f '(2022 —1970) = =
(52+5) 57

= 1000k = 1000.% =36,9.

Mot bé chira 3000 lit nuwdce tinh khiét. Nguoi ta bom vao bé d6 nuwdc mudi c6 nong d6 40 gam
mu6i cho mdi lit nwdce véi tdc do 30 lit/phut. Goi f(¢) 1a ndng dd mudi trong bé sau ¢ pht.
khi ¢ cang 16n thi ndng d0 mudi trong bé sé tién gan dén mac x (gam/lit). Tinh x (lam tron
dén hang don vi).

Két qua: ]

Loi giai:

Dap an: 40

Nuwdc mudi tinh khiét: 30.40.¢ (gam).

30.40.¢

30¢£+3000

30.40.¢
Khitcangldén: lim f(¢)= lim ———— =40 (gam/lit
& H+°Of( ) x>+ 30t +3000 (gam/Lit)
Mot tdim nhom c6 dang ntta hinh tron cé ban kinh R =3, ngudi ta mudn cat ra mot hinh chit

nhat (nhw hinh vé).

Noéng d6 mubi sau ¢ phat: /()=

() 0 P

Dién tich 16n nhat c6 thé ctia tdm ton hinh chi* nhat la bao nhiéu?

Két qua: ]

Loi giai:
Dap an: 9
Dit 00 = x(0< x<3)= MQ=JOM> - 0Q* =\[9—x* .

2 L2
Dién tich t&m ton hinh chit nhat 1a § = PO.MO = 2xA/9—x* < 2.% =9,
D&u bang xay ra khi x =9 —x’ <:>x=¥.

Nguoi ta mudn xay mot chiéc bé chita nuwdce ¢ hinh dang 1a mot khéi hop ch nhat khong co
nap c6 thé tich béng¥m3 . Biét day bé 1a hinh chit nhat cé chiéu dai gdp d6i chiéu rong va
gia thué tho xay 1a 100000 déng /m? . Khi d6 chi phi thué nhan cong it nhat bao nhiéu triéu
dong?

Két qua: [ ]

Loi giai:
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Cau 13:

Cau 14:

Dap 4n: 7,21
Goi 2x,x lan lwot 1a chiéu dai, chiéu rong cua ddy bé.
250

o « 500 . . s 1 s
Do thé tich bang Tm3 nén chiéu cao cua bé€'la 3—2 .
X

Khi d6 dién tich toan phan cua béla §=2. 25(2) X+2. 25(2) 2x42xx= 00 +2x°.
3x 3x 3x
o 520,230 50 U0, 150
3x 3x 3x 3x %/5

Khi d6 tién thué nhan cong it nhat la 0,1.% ~ 7,21 (triéu dong).

Mot trang trai rau sach ¢ Pa Lat moi ngay thu hoach dugc 1 tan rau. Moi ngay, néu gia ban
rau la 30000 dong/ kg thi ban hét rau, néu gia ban rau ting 1000 d6ng/kg thi sO rau thtra tang
20 kg. SO rau thtra nay duoc thu mua hét dé lam thtrc an chan nuéi véi gia 2000 dong /kg.
Hoi d€ moi ngay thu duoc s6 tién ban rau 16n nhat thi trang trai d6 nén ban rau véi gia bao
nhiéu nghin d6ng?

Két qua: ]

Loi giai:

Dap an: 4100

Goi x (x>0) (nghin dong) 1a s6 tién ting 1én cho mbi kg rau.

+) S& tién ban modi mot kg rau sau khi ting 1a x +30 (nghin dong).

+) SO kg rau thtra la 20x (x <50).

Do d¢, tong s6 kg rau ban dwgc la 1000 —20x(kg) .

Téng s tien thu duoc fa T (x) = (1000 - 20x)(30 + x) + 20x.2 = —20x° + 440x + 30000 .

Cach 1:

Tacd —20x° +440x+30000 = 32420 —20(x—11)* <32420.

Do do T(x) <32420 = max T =32420, ddu " = xay ra khi x =11.

Cach 2:

T'(x)=—40x+440=T'(x)=0< x=11.

Lap bang bién thién: Ta cé T (x) dat gid tri 16n nhat 1la 32420000 dong tai x =11.

Vay dé& moi ngay thu dugc s6 tién ban rau 16n nhat thi trang trai nén ban véi gia 41000 dong.
Mot chat diém chuyén dong trén mot truc s§ nam ngang, chiéu dwong tir trai sang phai.
(Tham khao hinh v&).

0 S(t)
Gia str tr vi tri S(¢) ctia chat diém trén truc s6 da chon tai thoi diém ¢ dwoc cho boi cong
thic S(1)=¢ -9 +15,(1>0). Trong d6 ¢ tinh bang gidy va S() tinh bdng mét. Biét (a;b)
12 khoang thoi gian ¢4 d6 dai 16n nhat ma chat diém chuyén dong sang trai. Tinh P=a’ +b>.
Kt quis —
Loi giai:
Dap an: 26
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1)

Luyén thi THPT Quéc gia

Cau 15:

Ta cé van tdc ctia vat la V(t) = S'(t) =3t —-18¢+15.
Vat chuyén dong sang trai khi va chi khi V(1) <0< 3" 18/ +15< 0 <t € (1;5).

V4 a=1 2 2 _ 12 2
ay b 5.Suyra P=a"+b"=1"+5"=26.

Trong mot tiét hoc Toan, gido vién phat cho 4 t6 mot tdm bia hinh vudng ABCD canh b?mg
10cm. Gido vién yéu cau 4 t8 sit dung t&m bia nay va cat tdim bia theo cic tam gidc can
AEB, BFC,CGD, DHA d€ sau d6 gap cac tam giac AEH, BEF, CFG, DGH sao cho bon dinh
A4,B,C, D trung nhau tao thanh khdi chép t gidc déu (tham khao hinh vé bén dudi). Khi
7 A 7 Ve A, 2 Ao 7 ’ .7 AN \ M a\/g 3 7. \ 7
do thé tich 16n nhat cta khoi chop t¢ gidc déu tao thanh bang —— (cm ) voi a, b, ¢ 1a cac
c
s nguyén dwong. Tinh P=a+b+c.
A
E 6“\ G
M
F \\
B N
Két qua:
Loi giai:
Dap an: 45
A 1
N AV
M
F \\\
B .

Goi I la trung diém cua doan théng AD vadat Hl =x (0<x< 5).
Tac6 OH =OI —IH =5-x, suy ra EF = FG=GH = HE = (5-x)+/2.

Chiéu cao cta khoi chdp la

40 =N AH? —OH” =\[AI" + IH> —~OH® = |3* +x* ~(5-x) =/10x .

Thé tich khéi chép 1a ¥ = %.((5 )2 J0x = @.(5 —x) A

Xét ham s& f(x):@.(S—x)2 Ax trén khoang (0;5) c6
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

r(x)=

@{—2.(5—)6).\/;45—)6)2.2\1/;}: 2@-(5_)6) 2_\;';(5_)6) = 2@-(5_);)\(/5{%)
o 210 (5-x)(5- Sx)c:{S—x=0 {sz

S(x)=0e=3 2J/x 5_5x=0" |x=1"

Bang bién thién ctia ham s§ f(x) = 2\/_ .(5-x)" /x trén khoang (0;5) nhu sau
X 0 1 5
S(x) + 0 -

3’\;’_

7 /’ \

32J_

Tt bang bién thién ta c6 r(réegi f(x)==""—— dat dwoc khi x=1.

32410
22 (o)

Suyra V.

max

.Vay P=32+10+3=45.

Cau 16: Co hai xa cung ¢ bén bo song Lam. Nguoi ta do dwoc khoang cach tit trung tam 4 va B cua
hai xa d6 dén bo song lan luot 1a AD = 500m, BC =800m va CD =2000m . Cac ki su mudn
xay dung mot tram cung cdp nudc sach nam bén bd sdong Lam cho nguoi dan hai xa. D€ tiét
kiém chi phi, cac ki su can chon vi tri M cuta tram cung cap nudc sach d6 trén doan CD sao
cho tong khoang cach ttr hai vi tri 4,Bdén vi tri M 1a nho nhat. Hay tim gia tri nho nhat
(don vi la mét) cua tong khoang cach dé (Lam tron két qua dén hang don vi).

B
‘A
2000m. 800m.
10100 )
o G
D 1
Két qua:
Loi giai: I:l
Dap an: 2385

Pt DM = x(0 < x <2000)

Tong khoang cach tir hai vi tri 4,Bdén vitri M la: S(x)=+/500" +x° + \/8002 +(2000 - x)

Xét S(x) =~/250000+ x> +/4640000 — 4000x + x>
X x—2000
S'(x)= +
) V250000+ x> /4640000 —4000x + x
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

x x—2000 10000
=0 x=——.

0= +
V250000 +x” /4001600 — 4000 + x° 13
Suy ra: MinS(x) =2385,37 = 2385
Cau17: Gia st doanh s& ( tinh bang san pham) ctia mdt san phdm mdi (trong vong mot s6 ndm nhat
6500

1+4e"’
d6 thoi gian ¢t dugc tinh béng nam, ké tir khi phat hanh san pham mai. Hoi sau khi phat hanh
thi t6c d0 ban hang dat 16n nhat la bao nhiéu?

Két qua: [ ]

Xét S'(x)=

dinh) tuan theo quy luat logistic dwgc mo6 hinh hoéa béng ham s6 f (t) = t>0, trong

Loi giai:
Dap an: 1,39
t 2 . !
Tacé: f(f)= 650(L _ 65tOOe 1205 £1() = 6OOOe2
1+4e e +4 (et + 4)
Tdc do ban hang la I16n nhat khi f7(z) 16n nhat.
Xétham s6 k(1) =22090€ 5,
(e’ + 4)
26000( ¢ +16)¢'
Ta co: H'(t) = Z s H(t) =0 - +16=0< ¢ =4 <t =In4 (tm)
(e’ + 4)
Ta c6 bang bién thién voi ¢ € [0;+o0) :
t 0 In4 +o0

h'(t) + 0 B

1625
hit) 0/' \
104 0

Vay sau khi phat hanh khoang In 4 ~1,39 ndm thi thi t6c 40 ban hang la 16n nhat.
Cau18: Mot nguoi chéo mot chiée thuyén xudt phat tir diém A4 trén bd mot con sdng thang rong
2km, va mudn dén diém B cach bo d6i dién 10km. Nguoi nay co thé chi cheo thuyén hodc

két hop chéo thuyén véi chay bo, cang nhanh cang t6t. Chang han, anh ta c6 thé chéo thuyén
qua song dén diém C rdi chay bo dén diém B, hodc anh ta c6 thé chéo thuyén thang dén B,
hodc anh ta c6 thé cheo thuyén qua song dén diém D nao d6 6 gitta C va B rdi chay by dén
diém B (hinh minh hoa).

o song
Biét ré“mg van tdc cheo thuyén ctia anh ta la 6km/h (da tinh van téc dong nudc), van tdc chay

bd ctia anh ta la 10km/h . Trong tat ca cdc phueong an dén B bang cach chéo thuyén hoéc chéo

L6p Toan thiy Lé Ba Bao TP Hué 0935.785.115



KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

thuyén ré6i chay by, phuong an nhanh nhat cé tong thoi gian la bao nhiéu gio (Iam tron két
qua dén hang phan tram)?

Két qua: [ ]
Loi giai:

Dap an: 1,27

Dit BD = x (km) 1a quing dudng ngudi d6 chay bo, véi dieu kién 0<x <10.

Khi d6: CD=BC-BD =10-x (km).

Quéng dudng nguoi d6 cheo thuyén 1a 4D =4+ (10— x)2 (km).

Goi 1, t, (gi0) Tan luot la thoi gian nguoi d6 cheo thuyén va thoi gian nguoi d6 chay bo.

«/4+ 10-x)’ x

Ta co: ¢, = =—.
aco:t = t, = To " 10
U s A 1 e s 4+(10-x)"
Tong thoi gian cheo thuyén 4 dén D vadibdte D dén B la t1+t2=#+ﬁ'
«/4+ 10— x
Xétham sd f(x +— trén doan [0,10]
10 x)+34J4+ (10— x
Ta co: f( ) = ) (2
6 4+(10 x) 30 4+ 10— x)
Cho f'(x):O:>—5(10 x)+31/4+(10 x =03 4+(10 x 10 x
x:1—76[0 10]
2
N
=—¢|0;10
=2 ef010]
Bang bién thién cua ham s6 f(x)
17
xz|0 - 10
f'(x) - 0 +
W26
f(T)T 4
T 3
\E/
15
2 10 4

+ Tong thoi gian cheéo thuyén 4 dén C vachay bt C dén B la: g 0°3 ~1,33 (gio).

CJ4+100 26

+ Thoi gian cheo thuyén truc ti€p tit 4 dén B la e "3 1,7 (gio).

Vay phuong an nhanh nhat la cheo thuyén tit 4 dén D va chay bo tit D dén B c6 tong thoi

gian la %z 1,27 (gio).

Cau19: Nguoi ta mudn thiét ké mot I6ng nudi ca ¢d bé mat hinh ch nhat bao gom phan mat nudc co
dién tich bang 80 m’ va phan dwong di xung quanh véi kich thueée (don vi: m ) nhu Hinh
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

bén. Dién tich phan duong di bé nhat bang bao nhiéu mét vuong (Lam tron két qua dén hang
don vi).
a

Két qua: ]

Loi giai:
Dap an: 100
2 —
Ta co S=a.b—80:a[ 80 +4j—80:4a 20a+400; a>>5s.
a->5 a->5
. 4a® —40a-300
=35 = 3 .
(a-5)
. 5 a=15
S'=0<=4a"-40a-300=0<= .
a=-5
Bang bién thién:
—r -5 5 15 400
s’ + 0 - - 0 +
-60 +oo +a
e w 100 |

Vay gié tri bé nhat ctia dién tich phan dudng di trén khoang (5;+0)1a 100 m”.

Ciu 20: Cho mét hinh tru ndi tiép trong hinh nén c6 chiéu cao béng 13 cm va ban kinh day bé“mg 6
cm. Nguoi ta cat hinh nén , tru nay theo mat phang chita duong thang ndi dinh va tam hinh
tron day cta hinh nén thi thu dwge mot mat phang nhw hinh sau. Tim chiéu cao h (cm) cua
hinh try d€ khoi tru twong ung co thé tich 16n nhat (Lam tron két qua dén hang phan tram).

A
13 cm
A
h
R '
S >
r 6 cm
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Két qua: [ ]

Loi giai:
Dap an: 4,33
5
A P
A N o B
Ta c6 AAMN ~ AASO (g-g-g), ta dwoc
AN _MN 6=r 1 g 13 —h= h=13- 1
AO SO 6 13 6
Thé tich kh&i tru bang:
3
V =nxr*h=nr’ (13—%) =137z — [3r
2 — 0
Ta co V':2672'r—13ﬂr ;V'=O<:>{r
V=
Bang bién thién
& 0 4 ]
|4 + 0 —

Vay dé khéi tru twong ung c6 thé tich 1én nhat thi hinh tru c6 ban kinh day bang » =4 khi d6
chiéu cao & = ? =4,33 (cm)

Ciu 21: Bac Tan mudn han mot chiéc thung ton dang hinh hop chit nhat c6 day la hinh vuong, khong
nap va dung duoc 32 lit nuwdc. D& lam duoc chiée thung tén ma ton it vat liéu nhat thi canh
day ctia thiing bang bao nhiéu mét (két qud lam tron dén hang phin chuc)?

Két qua: [ ]

Loi gidi:

Dap an: 0,4

Goi x (mét) 1a canh ddy cua chiéc thung ton, 4 (mét) la chiéu cao ctua chiéc thung ton.

Thé tich ctia chiéc thiing ton dugc tinh theo cong thitc V = x*.h hay 0,032 =x.h. Suy ra
0,032

-
X

h=

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115
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Luyén thi THPT Quéc gia

Dién tich cic mét ctia chiéc thung ton bang x* +
X
. 0,128
o f (x)=2x— —.
X

0,128

Xét ham so f(x) =x’+

F1(x)=0 202128 0 5 10 20,064 > x=0,4.
X
Ta cé lim f(x):+oo, lim f(x) =+, £(0,4)=0,48.

x—0"

0,128

Suy ra d€ lam duoc chiéc thung ton ma ton it vat liéu nhat thi canh day cua thung b?mg 0,4

mét.

Cau 22: @ng An muon dao mot céi ao trén mot thira dat hinh chir nhat cé dién tich b?mg 600m* . Bao
quanh ao 6ng An bd tri cac 161 di nhu hinh vé véi a =3m, b =2m. Tinh dién tich 16i di khi

dién tich ao c6 gia tri 16n nhat.

Két qua:
Loi giai:
Dap an: 216
Goi X,) la hai kich thudc cta thira dat (x, y > 0).
Khi d6 xy:600:>y:@.
X

600

Dién tich a0 1a S(x) = (x—4)(y —6) = (x —4)(~— —6) = 624 — 6x
X

2400 —6x” +2400

S'(x)=—6+
(x) - 7
—6x° =20(z
() =0 2400 | x=200m)
X x=-20(/)
Bang bién thién:
x 0 20 400
5'0x) T 0

S: X
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Ttr bang bién thién ta thdy dién tich ao 16n nhat khi x =20m, y =30m .
Dién tich 16i di la 20.30—(20-4)(30—6)=216m

A v A A? a 7 &) A 7 AYN N M 3 SA N . 7
Cau 23: Ong An mudn xay 1 bé chira nudc voi thé tich 15m°, chiéu dai bang 5 chiéu rong. Chi phi

lam day va nép bé 1a 1,2 triéu/m?*, chi phi lam mat xung quanh bé'la 1 triéu/ m* . Tinh chiéu
cao cuia bé d€ chi phi lam bé la thdp nhat (don vi tinh 1a m va lam tron dén hang phan tram)
Két qua: [ ]

Loi giai:

Dap an: 2,75

Goi chiéu rong cua béla: x(m),x>0.

Khi d6 chiéu dai ctia bé la: %x(m) .

Ta co6 thé tich bé 1a V:B.h:x%x.h:15:>h:1—(2).
x
Khi d6 tong chi phi dé€1am bé la:
3 3 2 ) <. 10 ., 50
T(x)=2.x.—x.l,2+2 xh+=xh|1=3,6x"+5xh =3,6x" +5x.— =3,6x" +—
2 2 X X
25 25 25 25 e
=3,6x" + =+ > 3‘3/3, 6x’.==.== =33/2250 (theo bat dang thirc Cauchy)
X X X X
D4u “=" xay ra khi va khi chi 3,6x° _2 =35 _2 12 Sx= ﬂﬁ.
x 3,6 18 18
A s 10 10
Khi @6 chiéu cao ciabé'la h=—= z2,75(m).

2T S —\2
< ([
18
Cau 24: MOt nha san xudt trung binh ban dwoc 1000t vi man hinh phang mdi tuan véi gia 16 triéu
dong mot chiéc. Mot cude khao sét thi trwong chi ra rang néu ct giam gid ban 400 nghin
déng , s6 lwong ti vi ban ra sé tang thém khoang 100 chiéc ti vi mdi tuan. Biét rang ham chi
phi hang tuan la C(x)=12000—3x ( triéu dong), trong d6 x1a s& ti vi ban ra trong tuan. Nha
san xuat nén dat gia ban nhu thé nao d€'1oi nhudn 1a 16n nhat.
Két quis —
Loi gidi:
bap an: 8,5
+) Goi p (p>0) (triéu dong) la gid ctia mbi ti vi, x (x e N, x >1000) la s6 ti vi. Khi d6 ta can
xac dinh ham cau p = p(x)
Theo gia thiét tdc do thay d6i ctia x ti 1& véi tSc d6 thay ddi ctia p nén ham s8 p=p(x) la
ham s6 bac nhat. Do d6 p =p(x)=ax+b,a #0.
Theo dé co6: x, =1000 thi p, =16; x, =1100 thi p, =15,6.
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Luyén thi THPT Quéc gia

Khi d6 phuong trinh duwong thang p(x)=ax+b,a#0 di qua hai diém (1000;16)va

(1 100;15, 6) nén ta cé hé phuwong trinh:

{1000a+b=16 a=—L

= 250
1100a+b=15,6 b =20
Vay pzp(x):—LerZO.
250 )
+) Khi d6 tong doanh thu moi tudn tir tién ban x ti vila
R(x):xp:x _—1x+20 =—Lx2 +20x .
250 250
+) Khi d6 tong lgi nhudn tr ban x ti vi la:
P(x)=R(x)-C(x)
= (—sz +20x)—(12000—3x)
250
= —sz +23x-12000
250
+) Bai toan tro thanh tim x d& P(x) 1én nhat.
Tacé: P'(x) :-éﬁzs; P'(x) =0 x=2875(1/m).

Bang bién thién:

X 0 2875 +0
P (x) + 0
21062.5
0 —»

Duwa vao bang bién thién ta thdy sO ti vi ban ra trong 1 tuan la 2875 chiéc thi 1oi nhuan dat gia

tri 16n nhat.
Véi x=2875thi p=8,5.
Vay phai d€ gia ban 1a 8,5 triéu dong.

Cau 25: Mot vat chuyén dong. Quang duong s (t) (tinh theo mét) vat di dwoc sau khoang thoi gian ¢

(tinh theo gidy), >0, duwoc md ta la mot ham sd bac ba ¢d d6 thi nhu hinh vé dwdi day:
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Cau 26:

A 5(0) (m)

260

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

w | oo wl»—-
)

0 y s 10 ")

Hoi trong 10 gidy dau tién, khoang thoi gian vat chuyén dong nhanh dan kéo dai bao nhiéu
giay?

Két qua: ]

Loi giai:

Dap an: 8

Goi quang duong s( ) at’ +bt* +ct+ d(a # O) c6 do thi (C) duwoc mo ta nhu hinh vé.

Céc diém O,A(4 ij B(S lizj C(IO ?j thudc (C) nén ta co hé:

d=0
8 1
43.a+42.b+4c+d=§ =%
1
oib=-1=gs(t)==£-t*+2¢
83.a+82.b+8.c+d=£ (¢) 6
3 c=2
lma+uﬂb+wc+d:%?- d=0

1 1
v(t)=s'(1) =1 -2 +2= 5(1—2)2 >0,120
a(t)=v'(t)=t-2
Vat chuyén dong nhanh dan thi a(7)>0<t-2>0&1>2
Vay trong 10 gidy dau tién, khoang thoi gian vat chuyén dong nhanh dan kéo dai 8 giay.
Anh An mudn thiét ké mot bé chita niede cd dang hinh hdp chit nhat khong cé nép, ¢ day la
hinh chit nhat véi chiéu dai gdp d6i chiéu rong va dién tich tdt ca cac mat ctia bé nuwde bang
150 m2 D€ thé tich cua bé nuwdc 1a 16n nhat thi chiéu dai, chiéu rong va chiéu cao ctia bé€ nudc
theo don vi mét [an lwot co6 gia trila a,b,c mét. Tinh gia tri a+2b+3c.
Kt quis —
Loi gidi:
Dap an: 30
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Goi x,2x,h lan luot 1a chiéu rdng, dai, cao ctia bé chira nude.
150—2x"

- ( Ditu kién 0< x <+/75).
X

Ta cd 2x° +2(xh+2xh)2150 S h=

_ 2
Thé tich b c4 V = 2%% - %(ISOx— 2x%).
X

Vv’ :§(150—6x2). Vi=0=x=5.

Lap BBT taco:
X 0 5 J75 :
V'(x) + 0 -
7(x) 200

Suy ra: Vmangbx:&

Vay khi d6 a=10;bz5;c=%:>a+2b+3c:30

Cau 27: Mot khéch san c6 80 phong cho thué. Ngudi quan 1i ctia khach san nhan thay rang tat ca cac
phong cta khach san sé ¢d nguoi thué hét néu gia thué mot phong la 700000 dong mot ngay.
Mot cude khao sét thi treong cho thay rang, trung binh ¢ méi lan ting gia thué phong thém
50000 dong thi sé c6 thém 2 phong bi bo trong. Nguodi quan li nén dat gid thué mdi phong
mot ngay la bao nhiéu d€ doanh thu la 16n nhat. (don vi: trigu dong)

Két qua: ]

Loi gidi:

Dap an: 1,35

Goi x la s Ian tang gia (x > 0,x € N'). Khi d6

Gia thué moét phong la: 700000 + 50000x .

S6 phong c6 khéach thué la: 80 —2x.

Doanh thu thu dwoc la T(x) = (700000 + 50000x)(80 - 2x) =2.10* (70 + 5x)(40 - x) .
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T'(x)=2.10"[ 5(40—x)—(70+5x)] = 2.10* (130~ 10x)

x 0 13 +0
T'(x) + 0 —
T(x) / 729.10°

T(x) lén nhatkhi x =13
Vay gia thué phong 1a 1350000 hay 1,35 triéu dong thi doanh thu sé 16n nhat.

Cau 28: Mot thanh phd nam trén mot con song chay qua hém nui. Hém c¢6 chiéu ngang 80 m, mot bén
cao 40 m va mdt bén cao 30 m. Mot cay cau sé duwoc xay dung bac qua sdong va hém nui. So d6
thiét k& ctia cay cau duoc gan hé truc toa dd nhu hinh vé dudi day. Con duong XY xuyén

x* 3x

25600 16

qua hém nti dege md hinh héa bang phuong trinh: y =

¥y A

60

E

X(-40,40)

F

Y(40,30)

O

& - S

-40 40
TGS TS ONESE A

Hai c6t do doc MN va PQ (song song véi truc Oy ) la doan ndi gitta khung cua parabol va
duong XY . Tinh tong do dai doan MN va PQ biétrang N va Q la hai diém d6i xting qua
Oy ; MN la doan c6 do dai 16n nhat (lam tron két qua dén hang phan chuc).

Két qua: ]

Loi gidi:

Dap an: 49,5

Goi phuong trinh parabol (P):y =ax’ +bx+c.

A(-40;0)e(P)  (1600a—40b+c=0 |*~ g
Ta c6 { B(40;0)e(P) < {1600a+40h+c=0c1b=0
(0;60)€(P) c=60 c=60
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Cau 29:

Vay (P):y:—%x2 +60.

3
Theo hinh vé tacé MN =y, -y, =—ix2+60—( i _3_x+35J

80 25600 16
3
MN = f(x)=— Y3 3 os
25600 80 16
x, =—=23,707
Cho f(x)=0<|x, ~27,996 .
x ~-964,28
Tim gi4 tri 16n nhat cua MN—f(x)—— x —ix2+3—x+25 trén xe[x ;X ]
g 25600 80" 16 gl
x~2,4903 n
f'(x):—ixz—iiji:O@ (n)
25600 40 16 x ~—642,4903 (1)

Tacod f(x;)=f(x:)=0.

/(2,4903) ~ 25,234

Do d6 MN dat GTLN la MN ~ 25,234 tai x ~2,4903 .

PO = f(~2,4903 ) ~ 24,299

Vay MN +PQ ~49,5.

Nha mdy 4 chuyén san xudt mot loai san pham cung cip cho nha mdy B . Hai nha mdy thoa
thuan rang, hang tuan 4 cung cap cho B s& legng san phdm theo don dit hang cua B (t6i da
100 san pham). Néu s6 lwong dit hang 14 x san pham thi gid ban cho mdi san pham la
P(x)=45-0,001x" (triéu dong). Chi phi d¢€ 4 san xudt xsan phdm trong mot tuan la
C(x)=100+30x (triéu dong) (gom 100 triéu dong chi phi 8 dinh va 30 triéu dong cho mdi
san pham). Héi nha may 4 ban cho nha may B bao nhiéu tdn san phadm mdi tuan thi thu dwoc
loi nhuan 16n nhat.

Két qua: [ ]

Loi giai:

Dap an: 71

S8 tien ma A4 thu dwoc (goi 1a doanh thu) tir viéc ban x san pham (0 <x< 100) cho B la:
R(x)=x.P(x)=x(45-0,001x") = 45x —0,001x’ (triéu dong).

Loi nhuén (triéu dong) ma 4 thu duoc la:

H(x)=R(x)-C(x)=(45x—0,001x" ) - (100 +30x) = ~0,001x’ +15x ~100

Xétham 8 H (x)=—-0,001x" +15x~100 véi (0<x <100) ta co:

H'(x)=-0,003x" +15 = 0 = x* = 5000 < x = 5032 €[0;100]

Bang bién thién
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Cau 30:

Cau 31:

x 0 5042 100
H'(x) + 0 -
H(x) 50042 -100

o T

T bang bién thién ta co maxH( ) (50\/5) —500+/2 —100.

[0:100]

Vay nha may 4 thu dwoc loi nhuan 16n nhat khi ban 50+/2 ~ 71 san phadm cho B moi tuan.

Mot ho nude nhan tao duoc xay dung trong mot cong vién giai tri. Trong md hinh minh hoa
nhu hinh v€ né duoc giéi han boi cac truc toa do va d6 thi cha ham s6
y= f(x) = %(—f +9x? —15x+56). Pon vi do d6 dai trén mdi truc toa do 1a 100m (Nguon:

A.Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016).
AY

8 12
Trong cong vién ¢ mot con duong chay doc theo d6 thi ham s6 y = —1,5x+18. Nguoi ta du

dinh xay dung bén bo ho méot bén thuyén dap nudce sao cho khoang cach tir bén thuyén dén
con duwdng nay la ngan nhat. Toa d6 ctia diém dé xay bén thuyén M (x,;y, ). Tim x,.

Két qua: [ ]

Loi gidi:
Dap an: 6
1 3 2
T . . , +y0_18| 195x0+ﬁ(_x0 +9x0 —15x0+56)—18‘
aco.d(M,(aI))= \/1 — _ N
S50+

2
[15%, +(—x,’ +9x,” ~15x, +56)—180] | -x,* +9x, ~124]
- 513 - 513
Xét ham s6: A(x) = —x> +9x* —124 trén [0;8] ta cd: h'(x) =-3x> +18x;
Xét h'(x)=0< -3x" +18x=0< x=0;x=6; Ta c&: h(0)=—124;/4(6) =—16 h(8)=—60

Vay GTNN cua: d (M (d))—— khi x, =6

5V13

Anh Nam ¢6 mot manh dat rong va mudn danh ra mot khu dét hinh chit nhéat c¢é dién tich
200m* d€ trong vai loai cAy mdi. Anh du kién rao quanh ba canh cta khu dat hinh chit nhat
nay bang ludi thép, canh con lai (chiéu dai) sé tan dung btic tuong cd san (Hinh). Do diéu
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Cau 32:

kién dia li, chiéu rong khu dat khong vuot qué 15 m, héi chiéu rong ctia khu dat nay bang
bao nhiéu dé tong chiéu dai ludi thép can dung la ngan nhat (nghia 1a chi phi rao ludi thép
thap nhat)?

Két qua:

Loi gidi:
Pap an: 10
Goi x(m) la chiéu rong ctia khu dat hinh ch nhat can rao. Theo dé bai, tacé 0 <x<15.

Dién tich khu d&t nay la 200( m” ) nén chiéu dai ctia khu dat la @(m) .
X
o e P R 200
Tong chiéu dai ludi thép rao quanh khu dat la L(x) =2x+—(m).
X

Xét ham s6: L(x) = 2x+@, voi x € (0;15].
X

200 2x*-200

2 2 4
X X

L(x)=0<>x=10 (dox>0).

Tacd: L(x)=2—

Ta co: lim L(x) = lim (2x+ @J =+00;
x—0" X

x—0"

L(10) = 40; L(15) :%.

Bang bién thién:

X 0 10 15
L'(x) - 0 +
+00 130
L(x) \ / 3
40

Duta vao bang bién thién, chiéu dai lwdi thép ngan nhat 1a 40m khi chiéu rong khu dat nay la
« aea vy 200

x =10(m) (va chiéu dai la 10 =20(m)).

Hai con tau dang ¢ cung mot vi tuyén va cach nhau 5 hai li. Tau th nhét chay theo huéng

Nam véi van toc 6 hai 1i/gio, con tau th hai chay theo hudng vé vi tri ban dau cta tau tha

nhat véi van t8c 7 hai 1i/gio. Hoi sau bao 1au khoang cach gitra hai con tau la ngan nhat (két

qua lam tron dén hang phan tram)?

Két qua: ]

Loi gidi:
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Dap an: 0,41

Gid st 4, A'lan lwot 1a vi tri ban dau va vi tri Itic sau ctia tau 1, B, B' Ian luot 1a vi tri ban dau
va vi tri lic sau cua tau 2.

Vi tau 1 di vé huéng Nam (huéng 4A4') ma hai con thu luc dau lai ¢ cling vi tuyén nén hwéng
AA" 1a hwéng xudng dudi va vudng goc véi 4B . Tau 2 di vé phia tau 1, nén di theo hudng

BA (nhu hinh vé).
A B’ - B
r——--—=--= :f— ____________ _————
I s
I g
I ’,
A
1 '
'
¥
AI
Goi d (hai i) 1a khoang cach ngan nhat gitta hai con tau va ¢ (gio) 1a thoi gian tit ban dau dén
ltc dat khoang cach do.

Tacod: d=A'B'=\VAB"+ AA" = \/(AB—BB')2 +AA" , trong d6, AB=5,BB'="Tt,AA' =6t ,
BB' va AA'lan luot la quang duong cta tau 2 va tau 1 di duoc trong thoi gian 7.

Khi d6, d =(5—7t)" +(6t)’ =85 =701+25 véi >0,

Xétham s6 f (1) =~/85¢ =70t +25 trén (0;+) ta b

f(t)= 8735 o=l
V85¢* =70t +25 17
Ta ¢ bang bién thién:
t 0 S +o0
17
f(#) - 0 +
f(@)
7
1)
7

Tacd f(t)dat gia tri nho nhat khi ¢ = 7

Vay khoang cach ngan nhat giita hai con tau 1a ngan nhat sau % ~ 0,41 gio.

Cau 33: Mot co so san xudt quan 4o tré em dang ban mdi bd quan 4o véi gid 80 nghin déng mot bd
va modi thang co so ban duoc trung binh 1200 bd quan 4do. Co s6 san suat dang c6 k& hoach
téng gid ban dé cé loi nhuan t6t hon. Sau khi tham khao thi truong, nguoi quan li thdy rang
néu tir mic gid 80 nghin dong ma c mdi [an ting thém 5 nghin dong mdi bd quan 4o thi
mdi thdng sé ban it di 100 bo. Biét von san suat mot bo quan 4o khong thay déila 50 nghin
dong . D€ lgi nhuan thu dwgc 16n nhét thi co so san xuat dwa ra gia ban cho mét bd quan ao
la bao nhiéu? (don vi: nghin déng).
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Két qua: ]
Loi giai:

Pap an: 95

Goi x la s6 Ian tang gia (x > 0,x € N)). Khi d¢6

Gia mot bo quan 4o 1a: 80 + 5x (nghin dong).

S0 bd quan 4o ban dwoc la: 1200 —100x .

S6 tién thu duogcla: 7(x)=(80+5x)(1200-100x) (nghin dong).

Lai thu duoc L(x) = T(x) — (1200 - 100x).50 = (1200 — lOOx)(30 + 5x) (nghin dong).

L'(x)=500(6-2x)

X 0 3 +0
L'(x) + 0 -
L(x) / 405.10

L(x) 16n nhat khi x =3
Vay gia mot b quan 4o la 95 nghin dong thi loi nhuén sé 16n nhat.
Cau 34: Cho mdt bo hd hinh ban nguyét cé ban kinh bang 2km , dwong kinh PR nhuw hinh vé sau:

\

PO F AT RLELE LD

Tir diém P anh Toan cheéo mot chiéc thuyén véi van tdc 3km/h dén diém O trén bo ho, roi

chay bo doc theo thanh ho dén vi tri R véi van toc 6km / h. Thoi gian 16n nhat ma anh Toan
di chuyén tir P dén R 1a bao nhiéu? (thoi gian tinh bang gid, két qua lam tron dén phan
chuc).

Két qua: ]

Loi gidi:

Dép s6: 1,5
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A

P AR L L LD

& 5

2 km
bat QPR =« (rad), a e(O; %j

Ta c6 APQOR vubng tai Q = PQ = PR.cosa=4cosa ma QOR =2.QPR =2«
Do dai cung tron OR =220 =4« .

4
Thoi gian anh Toan cheo thuyén tix P dén O la CZS “ (gi0)
4da 2o

Thoi gian anh Toan chay bd tit O dén R la < 3 (gi0)

Tong thoi gian anh Toan di chuyén tt P dén R la: ¢ = 4C§S aan 2?0{ , (O <a< %j

: dcosa 2o
Xét ham s6 t(a)z +? voi ae(o; %j

{(a)=1(~4sina+2), ae(O; %)

t'(oz):0<::>sinoz:l:>05=Z
2 6
Béng cach lap bang bién thién ta thdy ()< t[%j ~1,5 (gi0).

Vay thoi gian 16n nhat ma anh Toan di chuyén tir P dén R 1a 1,5 gio.
Cau 35: Mot loai thudc duwoc dung cho mét bénh nhan va nong d6 thudc trong mau ctia bénh nhan
duoc giam sat boi béc si. Biét rang nong d6 thudc trong méau ctia bénh nhan sau khi tiém vao
A? LY 7 A r 2t . - A ~ A
co thé trong ¢ gio dwgc tinh theo cong thite ¢(t) = - 1 (mg/L). Sau khi tiém thudc bao lau
r+
thi néng do thudc trong mau ctia bénh nhan cao nhat?

Két qua: ]

Loi gidi:
Pap an: 1
2.(-1 +1)
Véi c(t)=——,t>0taco c'(1)=——=
" +1 (t2 +1)
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Cau 36:

Cau 37:

2(-1* +1)

(2 )2 =0<tr=1.
" +1

Cho c'(t) =0

Bang bién thién

Vay maxc(r)=1khi =1,

(0;+00)
Cach 2:
Véit>0,tacod > +122¢.Dau“="xdyra <t =1.
2t 2t
Do @6, c(t) = <—=1.Vay maxc(t)=1khi t=1.
=772 y maxe(r)

Mot cong ty san xudt san phdm va doanh thu (don vi triéu dong) tit viéc ban san pham dugc
md ta boi ham s6 R(x)=—-x’+12x* —36x+120. Trong d6, x la s6 lwong san phdm dugc ban ra
(tinh bang ngan san pham). Héi s§ legng san pham  x t8i thiéu phai ban ra d& doanh thu bat
dau tang 1a bao nhiéu?
Két qua: ]
Loi giai:
Dap an: 2000
Ta cé
R'(x)=-3x" +24x-36.

x=06
R(x)=0&-3x"+24x-36=0< L ~

Bang bién thién

X 0 2 6 40
R'(x) - 0 + 0 R
R (T) . 120

Can ctt vao bang bién thién ta 6 s6 lwong san phdm x t&i thi€u phai ban ra d& doanh thu bat
dau tang la 2000 san pham.

Trén manh dat hinh chit nhat 4BCD c6 dién tich 25m?, ngudi cht 1dy mot phan dat dé trong
0. Biét phan dat trong co nay c6 dang hinh chir nhét véi hai dinh d6i diénla 4 va H, véi
H thudc canh BD. Biét chi phi trong c6 1a 80 (nghin dong)/m?*. Hai s6 tién 1én nhat nguwoi
chu can chuan bi d€ trong co (mién t6 dam) la bao nhiéu (nghin déng)?
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4 N D
M
H
B C
K@t quis —

Loi giai:

Pap an: 500

Vi ADHN dong dang véi ADBA nén DN _ NH
DA  AB

Khi d6 NH =x.4AB; DN =x.DA= AN =(1-x)DA.

Tacod S,y =AN.NH = x(l—x).AB.DA = x(l—x)SABCD = 25x(1—x).

=x,vol O<x<l1.

S& tién ngudi chu can chuan bi dé trong co 1a 80.25x(1—x) (nghin dong).
D€ s0 tién 16n nhat thi f (x) = x(l —x) dat gid tri 1on nhat trén khoang (O;l) )
I (1

2
Nhén thdy f(x)=x(1-x)=x—x’ :Z_(E—xj Si,Vxe(O;l). D&u bang xay ra khi va chi

khi x=

N | —

Vay s0 tién 16n nhat nguwoi cha can chuan bi dé€ trong co la 500 (nghin dong).

Cau 38: Lat cat ngang ctia mot ving dat ven bién duwoc mo hinh héa thanh mot ham s6 bac ba
y=f (x) c6 d6 thi nhu hinh vé (don vi trén cac truc la km). Biét khoang cach hai bén chan
doi 04 = %Skm, dd rong cua ho AB = %km va chiéu cao cuia ngon d6i la 243m. Tim d6 sau

ctia ho (tinh theo km) tai di€m sau nhat.
y

Két qua: ]
Loi gidi:

Pap an: 0,1.

Tacd OA = %km, OB =04+ AB = %+§ =3(km) va chiéu cao cia ngon doi la

243m =0,243km .
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Tt hinh vé, ta thay d6 thi ham s8 di qua cac diém: 0(0;0), A(%;Oj , B(3;0)nén ham s& bac

ba co dangy=f(x):a.x(x—%)(x—?a):a(f—%x2+%xj voi a>0.
5
39 45 39 45 Sy
Khidd y' =a|3x* ——x+—|; Y =03 - —x+—=0& .
P VI 3

4
Chiéu cao ctia ngon doi dat tai diém cuc dai cua d6 thi ham s6, do dé

W2 ]=0043 o022 5]-0043 0= 10
4 44 8 )\4 125

Suy ra y[%j =-0,1.

D0 sau ctia ho tai diém sau nhat dat tai diém cuc tiéu ctia 6 thi ham so.
Vay d6 sau cua ho tai diém sau nhat1a 0,1km.

Cau 39: Tu tam bia hinh chi nhat ¢6 chiéu rong 30cm va chiéu dai 80cm, nguoi ta cit & bon goc bon
hinh vudng c6 canh béng x(cm) va gdp lai d€ tao thanh chi€c hgp c6 dang hinh hop chit nhat
khong nap (tham khdo hinh vé). Tim x &€ thé tich chiéc hop 1a 16n nhat. (Két qud lam tron dén
hang phin tram).

X X

X X
Két qua:
Loi giai:
Pap an: 6,67
X X
X x

% > - 80 2x
Hinh hop chit chit nhat thu dwoc cé:

Mit day la mot hinh chi® nhat c6 chiéu dai 80 —2x (cm) va chiéu rong 30— 2x(cm) . Dién tich
mat day S = (80—2x)(30—2x) voi 0<x<15.

Chiéu cao ctia hinh hop béng x(cm).
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

Thé tich khéi hop 1a: ¥ = x(80-2x)(30-2x) = 4x> —220x> +2400x.
Xét ham so f(x) =4x> —220x” +2400x véi 0< x<15.

x =30
Taco f'(x)=12x" —440x+2400, f'(x)=0< 20 -
xX=—
3
Do 0<x <15 nén taldy x=?.
Ta c6 bang bién thién:
20
x 0 3 15
19 + 0 -
200000
fx 27
0 0

Vay khoi hop chit nhat ¢ thé tich 16n nhat khi x = % ~6,67(cm).
Cau 40: Mot ho nude nhan tao dugce xay dung trong cong vién giai tri. Trong md hinh minh hoa sau,
A . N ~ 1
no dugc gidi han boi cac truc toa do va do6 thi ham s6 y = f(x) = E(_X3 +9x° —15x + 56)

A

f(x) € o
S o

3
s
L™

e R

r— & opmms |22

Pon vi do d6 dai trén mdi truc toa do 1a 100m. Trong cong vién c6 mot con duong chay doc
A . 2 \ ~ 3 N . . A A AY A A ~N A
theo do thi cia ham s6 y = —§x+18 . Nguoi ta du dinh xay dung bén bo hé mot bén thuyén

dap nudc sao cho khoang cach tir bén thuyén dén con duong la ngan nhat . Khi d6 toa do cua
diém dé€ xay bén thuyénla M (a;6). Tinh T =a-b

Két qua: ]

Loi giai:

Két qua: 1,4
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KHAO SAT HAM SO_Cac bai toan thuc t& (Phan 1) Luyén thi THPT Quéc gia

0% p—

s e A A A o A? A \ < 3 ~, \

Do f(x) la ham s6 lién tuc trén R nén diém M gan duong thang d:y=—=x+18 nhdt thi

tiép tuyén ctia ham s& y = f(x) tai M song song véi d
3 1

:>f'(x)=—5<:>ﬁ(—3x2+18x—15)=—%<:>—x2+6x:0<:>{i:

Khi d6 M(O;?j va M(6;3?7j

A . ~ 37 Y . A? A NA . N ~N 14 2 14 ~N
Dua trén do thi ta thay M (6;;) la diém trén do thi ham s6 y = f (x) c6 khoang cach dén

duong thang d 1a nho nhat.

Do d6 a:6,b:¥2a—b:—l,4.

Cau 41: Mot doanh nghiép du dinh san xuat khong qua 400 san pham. Néu doanh nghiép san xuat
xsan pham (1 <x< 400) thi doanh thu nhan duwoc khi ban hét s6 san pham dé la
F(x)=x"-1999x* +1001000x + 250000 (déng). Trong d6 chi phi van hanh mdy méc cho méi

. . 1
san pham la G(x)=M

(dong). Tong chi phi mua nguyén vat liéu
—x+1
2
laH (x) =2x" +100000x — 50000 (d6ng) nhung do doanh nghiép d6 mua nguyén vat liéu voi
s0 luong 16n nén dugc giam 1% cho 200 san phdm dau tién doanh nghiép san xuat va giam
2% cho san pham tiép theo. Doanh nghiép can san xuat bao nhiéu san pham d€ loi nhuan
thu duoc la 16n nhat?

Két qua: ]

Loi giai:

Pap an: 253

Ta c¢6 loi nhuan P (x) duoc tinh bang doanh thu trt & tong chi phi:
P(x)=F(x)—xG(x)—H(x).

Khi x <200, chi phi mua nguyén liéu la: H, (x)=0,99(2x" +100000x —50000) (dong)

Khi x > 200, chi phi mua nguyén liéu la:
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Cau 42:

H, (x) =0,99 (2.(2003 ) +100000.200 — 50000) +0,98 (2(x — 200)3 + 100000.(x —200)— 50000)
(dong)
Xét 2 treong hop:
+TH1: 1<x<200, ta ¢6 loi nhuan thu dwoc la:
F (x) = F(x)—xG(x)—Hl (x)

2
— X =199 +1001000:x+ 250000~ - 2UX. .99 (2" +100000x — 50000)
—x+1
2
2
Ta c6: P'(x) =7 2 _ 3998, — 200000 +800000x 45544
(3x+ 2)

Phwong trinh B, '(x) =0 cénghiém x=184,03 ¢ (1;200) .
Ta thay max A (x)=80037062,09 tai x=184,03.
+TH2: 201<x<400, ta c6 loi nhuan thu dwoc la:

P, (x)=F (x)=xG(x) - H, ()

2
=x’ —1999x” +1001000x + 250000 — 100000x~

—x+1
2

~0,99(2.(200)" +100000.200 - 50000 ) ~0,98 2. (x~200)’ +100000.(x ~ 200) - 50000

2
=2 82327 +667800x 11500 — Z0000Y
25 3x+2
2
Ta c6: B'(x) = ——=x* ~1646x — 200000% +800000x | (67900
’ 25 (3x+2)°

Phuwong trinh P, '(x) =0 conghiém x=253,1¢ (201;400) .
Ta thdy max P,(x)=83893667,52 tai x=253,1.

[201;400]
Vay doanh nghiép can san xuat 253 san pham thi lgi nhudn thu duoc la 16n nhat.
Cho hai vi tri A, B cdch nhau 615m, cing nam vé mot phia bd song nhu hinh vé. Khoang
cach tir A va tir B dén bo song lan luogt 1a 118m va487m . Mot nguoi di th A dén bo song dé
14y nuéc mang vé B. Poan duong ngan nhat ma nguoi d6 cé thé di la bao nhiéu mét? (két qud
lam tron dén hang don vi).

B

615 m,

A 487 m
118 m

Bo song

Két qua: [ ]

Loi giai:
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baép s6: 780

615 m

A 487 m
118 m

E M D Bo song
Gia sit nguoi d6 di tt 4 dén M dé€ ldy nude va di tie M vé B.

D& dang tinh dugc ED = /615> —(487—118)’ =492,

Ta dat EM = x>0, khi d6 ta duoc: MD=492—x, AM =~x* +1187, BM = ||(492-x)’ +487".
Nhu vay ta c6 ham s8 f'(x) dwoc xac dinh bang téng quang dwong AM va MB:
(%)= +118” +,)(492—x)’ +487" v6i x€[0;492].

Ta can tim gia tri nho nhét cia f(x) d€ cé dwoc quang dwong ngan nhat va tir d6 xac dinh

dwoc vi tri diém M.
492 — x
f(x) = ———- .
V' +118° (492 -x) +487°
Fe) =0 492
V' +118” (492 - x) +487°
x 492 — x

= =
VP +1I8 (492 x)’ + 487
o x(492—x) +487" = (492- ) 4118’
21 (492 —x) +487* | =(492—x) (x* +118>
- x[(9 x)+87} (9 x)(x+ 8)
0< x <492

=0

- {(487x)2 = (58056 —118x)’

0<x<492
58056 58056
X=—— hay x=——7"— 58056
<~ 605 369 C>X=W-
0<x<492

Ham s§ f(x) lién tuc trén doan [0;492]. So sdnh céc gid tri ctia f(0); f(%} £(492) ta

co gia tri nho nhatla f (52826

Jz780m.

Khi d6 quang duong di ngan nhat 1a xap xi 780m .
Cau 43: Gia st chi phi tién xang C (dong) phu thudc toc do trung binh v (km/h) theo cdng thirc:
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Cau 44:

= 16000 +%v (O <v< 120)

C(v
()-1%0
D& biéu dién truc quan sy thay d6i caa C (v) theo v, nguoi ta da vé do thi ham s6 C(v) nhw
hinh bén.

Cv) A
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

50

] Py
-20 O 20 40 60 80 100 110 v
—50 1

Tai x€ xe tai 14i xe voi tdc d6 trung binh la bao nhiéu km/h d€ tiét kiém tién xang nhat?
Két qua: ]

Loi giai:

Pap an: 80

Tap xéc dinh: D =(0;120].

Pao ham C'(v) = 10000 5 _ 5(v=80)(v+80)

=0 < v=-80 (loai) hodac v=280.

v 2 2v?
Bang bién thién:
v |0 80 120
C'(v) - 0 +
+00 +oo
C(v)
400

Tt bang bién thién ta c6 ham s6 dat GTNN khi v =80 va GTNN la 400.

Nhu vay, dé tiét kiém tién xdng nhat, tai x€ nén chay xe véi tdc d6 trung binh la 80 km/h.

Mot nguoi c6 mot day ruy bang dai 130 cm, ngwoi d6 dung dai ruy bang nay dé trang tri hop
qua hinh tru. Khi trang tri hop qua, ngueoi nay dung 10cm ctia dai ruy bang dé that no & trén
nap hop ( tham khao hinh vé& minh hoa ).
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Cau 45:

Véi dai ruy bang co kich thuede nhuw trén ¢ thé trang tri duwgc hop qua co thé tich 16n nhat la
bao nhiéu dm’? (Két qud lam tron dén hang phin tram)

Két qua: [ ]

Loi giai:

Pap an: 3,14

Goi x(cm);y(cm) lan luot la ban kinh day va chiéu cao cta hinh tru (x,y >0x < 30)

Dai day ruy bang con lai khi da thit no 1a: 120cm.

Ta co: (2x+y).4 =120 y=30—-2x

Thé tich khéi hop qua la: V = zx*.y = 7x* (30— 2x)

Thé tich V 16n nhat khi ham s§ f(x) = x* (30 —2x) véi 0 < x <30 dat GTLN
f'(x) =—6x" +60x, cho f'(x) =—6x"+60x=0<=x=10

Lap Bang Bién thién ta thy thé tich dat GTLN la V' =10007(cm’ ) = 7 (dm’ ).

Trén mat tran tang thuong mot khach san 5 sao, nguoi ta dw dinh 1dp dat mot hé thong pin
nang luwong mat troi gom 7 tdm pin giong nhau c¢d hinh dang mot tam giac can vao mot
khung sat c6 dang mot hinh chép bat giac déu (7 mat bén ciia khung hinh chdp duwoc lip viea khit
7 tdm pin, con 1 mdt bén dé’trong lam 167 ra vao lam cong tdc bio tri hé thong). Biét rang cac tim pin
khong duoc dat nghiéng qua 60° so véi mat tran va hé thong khong dugc st dung qua
150m” dién tich mat tran tang thuong. Hoi can chi phi bao nhiéu triéu dong cho viéc lap dat
hé thong dé€ tong dién tich cac tdim pin 16n nhat, biét gid cua pin mat troi la 2 triéu dong /m?
va chi phi 1ap dat khung hinh chép 1a khong dang ké.
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Cau 46:

60 cm

Két qua: [ ]

Loi giai:

Pap an: 525

Goi x,a lan luot 1a dién tich mat day va goc tao boi mat bén va day.

Khi dé: 0 <x <150, 0°<a <60°.

Ap dung cdng thiic dién tich hinh chiéy, ta cé tong dién tich ctia 8 mat bén ctia hinh chép 1a

. Suy ra dién tich mot mat tdm pin la:
cosa 8cos o

¥ o TI0 e 5w
8cosa 8cos60°

SO tién can st dung la: 262,5x2 =525 (triéu dong).

Dién tich 7 tam pin la: S =7

Dé lam mot mang x8i nude c6 dang hinh lang tru ding t& gidc, t mot tdm ton hinh chi nhat
kich thudc 60cmx500cm nguoi ta gap tdm ton d6 nhu hinh vé dudi. Biét mat cit ctia mang
x0i (dwoc cat béi mat phang song song véi hai dau méang x6i) 1a mot hinh thang can c6 day
nho va hai canh bén déu bang 20cm; con ddy 16n cé d6 dai bang x (cm). Tim thé tich 16n
nhat méng x8i duoc tao thanh? (két qua lam tron dén hang phan trdm theo don vi m?).

500 cm
Xcm

,
20 cm 20 cm

5@0 oy 20cm

' 20 cm .
(a) TAm tén (b) Mang x6i (c) Mit cat

Két qua: [ ]
Loi giai:

Dap an: 0,26

Goi h la chiéu cao cua hinh thang. Vi chiéu cao lang tru

bang chiéu dai tim ton nén thé tich mang x&i 16n nhat

khi dién tich hinh thang can (mgt cat) 16n nhat.

Ta cod S=%h(x+20).
Ké AH 1. CD tai H

_ ~20)°

Ta 6 HD:x—zozh:AH:\/ZOZ _(x=20) L Ja20—(x—20
2 4 2

Diéu kién: 20 < x < 60.

. as 1 11 2 1 2
Khi d6, S:Eh(x+2o):5.5\/4.202—(x—zo) .(x+20)=z(x+20).\/4.202—(x—20)

Xét ham so S(x) = %(x+ 20).\/4.202 —()c—ZO)2 voi 20< x <60
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—(x - 20)
J4.20° ~(x=20)’

Taco §'(x) =% J4.20° —(x=20)" +(x+20)

§'(x)=1 4.20° ~(x=20)" —(x~20)(x+20) _1 —~2x +40x +1600
4 (420" —(x=20)’ 4| Ja20° ~(x—20y

x=40

x=-20 (loai)

Khi d6 S'(x):0<:>—2x2 +40x+1600:0<:>{

Bang bién thién
X 20 40 60
s + 0 -

730043 ~_

Dua vao bang bién thién ta thdy S(x) c6 gia tri 16n nhat bang 30043 tai x =40
Do d6, méng x3i c6 thé tich 16n nhat bang:
3004/3.500 =1500003/3 (cm®) ~ 0,26 m’ khi x =40cm.

Cau 47: Mot cong ty san xudt dung cu thé thao nhan duoc mot don ddt hang san xuat 8000 qua bong
tennis. Biét cong ty nay c6 38 may va mdi may cé thé san xuat 30 qua béng trong mot gid. Chi
phi thiét 1ap cadc mdy nay 1a 200 nghin dong cho mo6i may. Khi dugc thiét 1ap, hoat dong san
xuat sé hoan toan dién ra tw dong dudi sy giam sat. SO tién phai tra cho nguoi giam sat 1a 192
nghin dong mot gio. S6 mdy cong ty nén st dung dé€ san xuat don hang trén la bao nhiéu dé
chi phi hoat dong 1a thdp nhat?

Két qua: ]

Loi giai:

Déap s6: 16

Goi x la s6 may cdng ty st dung d€ san xudt don hang 8000 qua bdéng tennis.
xe (0;38],x eN.

A I3 X I3 A 2 A, 8000
S6 bong moi may can san xuat:
x

SO gio can thiét dé€ hoan thanh don hang;: 8000 _ 800

30x  3x
Chi phi hoat dong: f(x)=200x+192. 83.L0 =200x 51200 (nghin dong)

x
12 =-16
Taco: f'(x)= 200—5 00 f'(x):0c>200—512200 =0 X :256<:>{x 16
X X =

BBT:
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Cau 48:

X 0 16 38

) - 0 +

400

170000
fx) \ / 19
6400

Suy ra: {glg}f(x) =6400 khix =16

Vay cong ty nén st dung 16 mdy dé san xuat don hang 8000 qua béng tennis cho chi phi hoat
dong 1a thap nhat.

Tt hinh vudng c6 canh bﬁlng 8 cm nguoi ta cit bo cac tam gidc vudng can tao thanh hinh t6
dam nhu hinh vé bén canh, biét cac tam giac H,,H,,H,,H, bang nhau va K,K,,K,,K,

bang nhau.

Sau d6 nguoi ta gap thanh hinh hop chit nhat khong nap. Thé tich 16n nhat ctia khdi hop chit
nhat d6 1a bao nhiéu xang-ti-mét khéi? (Két qua lam tron hét hang phiin muwoi).

Két qua: ]

Loi giai:

Dap an: 26,8

Goi canh cua tam gidc vudng can bi citbodla x, (dk: 0<x<4).

2
Suy ra canh ddy ctia khéi hop 1a x+/2 nén dién tich mit day khéi hop S = (xJE ) =2x°

-2
Chiéu cao ctia khdi hop 1a h= 8-2x
J2

8—2x

N

Suy ra thé tich khoi hop chitnhatla V =h.S = 2x% =

(—4x3 +16x° )

-

Xétham s6 f(x)=—4x" +16x” v6i 0 < x <4

8
Tacod f'(x)=-12x"+32x=0< * 3
x=0

Bang bién thién:
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T 0 8/3 4
f(x) + 0 —
f(x) /1024/2? \
1024 8
Suy ra: =——khi x
y ra: max f (x) =—

Vay thé tich 16n nhat ctia khoi hop chi nhat 1a 1024 26,8.
2742

Cau 49: Cho mot tdm ton hinh mdt tam giac déu c6 canh béng 2 m. Nguoi ta thiét k&€ mot hinh luc
giac déu va sau hinh chit nhat ¢ phia ngoai luc gidc c6 mot canh béng canh cta luc gidc, mot

canh béng X (mét) véi 0 < x < % . Sau d6 nguoi ta cit theo nét dit doan d€ thu duoc hinh hop
bdi mot luc giac déu va sdu hinh ch nhat. Sau d6 gap cac hinh chit nhat dé€ tao thanh khoi

lang tru luc giac déu (tham khdo hinh vé dwéi day). Thé tich cta khdi 1ang tru 16n nhét bang bao
nhiéu dé-xi-mét khoi (dm’) (lam tron két qua dén hang phin mieoi)?

WV

Kt quis ]
Loi gidi:
Pap an: 98,8
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Xét tam gidc AMN vuong tai M, goi mot canh hinh chi* nhat bén ngoai luc gidc bang ¥nén
MN = x(m)
Vi A4BC déu nén MAN =30
Ta c6 AM =x+3, twong tw BG = x+/3 . Theo cach dung hinh ta d& thdy NE = EF = FD
AB—24AM 2-23x

3 3

Khi d6 EF =

ﬁ[z—zﬁxT

Ta c6 dién tich tam giac déu OEF bé“mg Sopr = e 3

2
Dién tich day ctia khoi lang tru S = 6?[%} = %(12)62 —8\3x+ 4)

Chiéu cao h ctalang tru béng canh cta hinh cht* nhat nén 2 =x
3
Thé tich ctia khéi lang tru V' = %(12)63 — 8\/§x2 + 4x)

NG

Xét ham s5 f (x)= ?(12)8 ~843x” +4x

f‘(x)=§(36x2—16\/§x+4)

Bang bién thién:

X 0 ﬁ ﬁ 2
9 3
f(x) + 0 - 0 +
8
81
f(x)
0
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Dua vao bang bién thién ta c6: voi 0<x<§ thé tich cua kh&i ling tru 16n nhat

8 . A3
V :ﬁ(m3)=98,8(dm3)ta1 )c_7 )

Cau 50: Khi dao choi trén mot cong vién ban Poan di chuyén trén duong Parabol, ban Két di chuyén
trén dwong tron ( minh hog bang hinh vé dwéi day).

p

K

Poan g Ket

A H B

Khoang cach gitta dinh A4 cua Parabol va ti€p diém B cua duong tron la 16m; HK 1 AB va
AH =6m,HK =9m. Tim khoang cach nho nhat gitta hai ban Doan va Két, biét rang duong
tron c6 ban kinh bang 3m (lam tron dén hang phin trim).

Két qua: [ ]

Loi giai:

bap so6: 8,43.

Gan hé truc Oxy v6i gbc toa dd6 O = 4 nhu hinh vé sau:

dlf!

L &

J—
Poan g / \R ne
|
|
|¥\ /,ll
B

Y

2

Khi dé diém K (6;9), suy ra phuong trinh parabol ban Poan di la: (P): y = %x
Va phuong trinh duong tron ban Két di la: (C) (x- 16)2 +(y- 3)2 =9.

Xét duong tron (C") dong tam véi duong tron (C) va tiép xtic véi (P).
Phuong trinh (C'): (x—16)" +(y-3) = R* .

Ta c6: (C') tiép xtic v6i (P) khi va chi khi phuong trinh
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2
(96—16)2 +[%x2 —3j = R’ c6 nghiém kép

2= %x“ —~ %xz —32x+265=R? (*) c6 nghiém kép.
Xét ham so:

f(x) =%x4 —%xz —32x+265 véi D=R

cb f'(x)zix3 ~x-32=0< x~5,304.

Bang bién thién:
x o 5,304 Yo
f'(x) - 0 +
o0
o0
130,67

Phuong trinh (*) c¢6 nghiém kép khi va chi khi R* =130,67 .
Khi d6 khoang cach nho nhat gitra hai ban Doan va Két la:
R—-3=4/130,67 -3~=8,43m.
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