Tai liéu Toan 12 Suu tam va bién soan: Ngo Duc Tai — SDT 089 971 004

TONG HQP CAC BAI TAP THUC TE PUNG SAI VA TRA LOI NGAN
(TU LUAN) KINH PIEN CHU PE MAX MIN HAM SO 12

PHAN I. Tric nghiém dung sai

Céu 1. Khéi luong q (kg) ciia mot mit hang ma cira tiém ban duoc trong mot ngay phu

. 1
thudc vao gia ban p (nghin dong/kg) theo cong thirc p = 15 — aq.

a) Doanh thu tir viéc ban mat hang trén cta ctra tiém duogc tinh theo cong thitc R =pq.
b) Ham doanh thu theo bién p 1a R(p) = 30 — 2p.

¢) Néu cua hang ban gia mdi kilogam san pham 1a 7,5 nghin thi loi nhuan cira hang cao
nhat.

d) Loi nhuén cao nhit cta cira hang 1a 112,5 nghin dong.

Dap an: D-S-D-D

Loi giai

a) Doanh thu tir viéc ban mat hang trén cta ctra tiém dugc tinh theo cong thitc R =pq.

b)Tacéple—%qéq:2(15—p):30—2p.

Khi 6 R = pq = p(30 —2p) = 30p — 2p” véi p > 0.
¢) Taco R'(p) =30—4p;R'(p) =0 < p=17,5.

Bang bién thién
x| 0 7.5 +o0
y' + 0 —
112.,5
2
Yy
0 e

Dya vao BBT, ta ¢ (rona,X)R = R(7,5) = 112,5.
oo

Tuyén tap todn thyc t€ max min ham so6 12 Trang 1



Tai liéu Toan 12 Suu tAm va bién soan: Ng6 buc Tai — SDT 089 971 004

Vay néu gia ban mdi kildgam san pham 1a 7,5 nghin dong/kg thi s& dat dwgc doanh thu cao
nhat 14 112,5 nghin dong.

Céu 2. Mot chat diém chuyén dong theo phuong trinh s(t)=—t+9> +211+9 v6i ¢ tinh
bang gidy (s) 1a khoang thoi gian tinh tir luc vat bat dau chuyén dong va S tinh bang mét
(m) 1a quang duong vat di trong thot gian do.

a) Van toc ctia chat diém chuyén dong tai thoi diém ¢ (gidy) la v(r)==31" +18r+21.

b) Van tdc cta chat diém tai gidy thir 2 1a 45 m/s.
¢) Quang dudng chét diém di duoc tir lac bit dau dén luc dimg hin la 255( m).

d) Van toc chuyén dong ctia chat diém dat gia tri 16n nhat tai thoi diém ¢ = 3(s).

CAu 3. Mot ctra hang ban cam canh Cao Phong véi gia 12 40000 dong/ 1 kg . Gia nhdp vao
12 24000 ddng/ 1 kg . Véi gia ban nay cira hang ban dugc 100 kg / ngay. Cira hang du dinh
giam gia ban, udc tinh cir giam 1000 ddng/ 1 kg thi sé cam canh Cao Phong ban duoc s&
tang thém 1a 10 kg .
a) Néu giit nguyén gia ban dau, loi nhudn theo ngay ctia ctra hang 1a 1500000 dong.
b) Néu gia ban 1a 35000 dong/ 1 kg , khi d6 cira hang ban duge 150 kg/1 ngay.
¢) Néu gia ban 1a 30000 ddng/ 1 kg , khi d6 loi nhudn theo ngay cua cira hang 1a 1300000
dong.
d) Loi nhuan téi da theo ngay cua cira hang 13 1690000 dong.
Dap an: S-b-S-D

Loi giai
a) Sai
Néu giit nguyén gia ban 40000 dong/ 1 kg thi doanh thu theo ngay cta cira hang 1a:
40000.100 = 4000000 dé)ng.
Chi phi nhap 100 kg/1 ngay la: 24000-100 = 2400000 (ddng).
Loi nhuén theo ngay cia ctra hang 1a: 4000000 — 2400000 = 1600000 (dong).
b) Pung

Goi x (nghin d6ng) 1a gia ma ctra hang dinh ban ( 24 < x <40 ).

Sb gia dd giam 1a: 40— x (nghin dong).

Theo bai ra, ta c6 s6 cam ban dugc theo ngay 1a 100+(40-x).10( kg).

Khi x =35, s6 cam ban duoc theo ngay la: 100+5.10 =150 kg .

¢) Sai

Doanh thu cua cira hang khi ban dugc 100+(40-x).10 kg 1a:

T (x)=[100+(40-x)-10]-x=(500-10x)x (nghin dong).

Chi phi dé nhap s6 cam d6 1a: C(x)=[100+(40-x)-10]-24=(500-10x)-24 (nghin dong).

Loi nhuan theo ngay cua cura hang la:
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L(x)=T(x)-C(x)=(500-10x)x—(500-10x)24 = —10x* + 740x — 12000 .
Néu gia ban 13 30000 dong/ 1 kg thi loi nhuan theo ngay cua cira hang 1a:
L(30) =-10.30" +740.30—12000 = 1200 (nghin déng).

d) bung

Taco: L'(x)=-20x+740;L'(x)=0=x=37.

Bang bién thién:

X 24 37 40
L'(x) B 0 -
L(x)

Dua vao BBT ta théy tai x=37, thi lgi nhuan cia cura hang dat t6i da. Loi nhuan t6i da 1a

L(37) = 1690000 dong.

Cau 4 M@t corsé san xuﬁt c6 thé cung cap 1000 san pl‘lém A trong 1 thang. Qua khéo sat
thi thay rang nél{ san pham A ban véi gia 100 nghin dong thi ¢6 290 nguc‘riqmua, néu cur
giam 10 nghin dong thi lai c6 thém 50 nguoi mua. Goi p la gid ban san pham A (nghin
dé)ng) va R(p) la ham doanh thu trong 1 thang (nghin déng).

a) S6 san pham banra 13 790—5p .

b) Ham doanh thu R(p)=1000—-790p+5p>.

¢) Phuong trinh R'(p)=0 c6 nghiém1a p=79.

d) Doanh thu 16n nhét trong 1 thang 1a 31.205 .000 dong.

Dap an: b-S-D-D
Loi gidi
a) Goi p=ax+b(*),x la s6 san pham bén ra.

Vi san phdm 4 ban véi gia 100 nghin ddng thi c6 290 ngudi mua nén ta c6 p =100 va
x=290 thay vao phuong trinh (*) ta ¢c6 290a+5 =100(1)

Vi ctr giam 10 nghin dong thi lai c¢6 thém 50 ngudi mua nén ta ¢ p =90,x =340 thay vao
phuong trinh (*) ta c6 340a+b=90(2)

1

290a+5=100 |a=——

Tir (1), (2) ta c6 hé phuong trinh |~ 19775
340a+b =90 b=158
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Ta co p=—§x+158<:>x=790—5p
Vay s6 san pham ban ra 1a 790—5p .

Nén suy ra ménh dé ding.
b) Ta ¢ doanh thu ctia co s san xuét 1a R(p)=(790-5p)- p=—5p° +790p

Nén suy ra ménh dé sai.
¢) Taco R(p)=—-5p”+790p nén R'(p)=-10p+790
R'(p)=0&-10p+790=0<p=79.
Nén suy ra ménh dé ding,
d) Ta c6 bang bién thién
p 0 79 +
R'(p) + 0 -

R(p)

Doanh thu 16n nhét trong thang 1a R(79)=31205 nghin ddng =31.205.000 dong

Nén suy ra ménh dé dung.

Céu 5. (THPT Vin Giang - Hung Yén 2025) Mot chit diém chuyén dong theo phuong
trinh s(¢)=¢ 31> +8¢+1, trong d6 ¢ tinh bang gidy va s(¢) tinh bang mét.

a) Van tdc clia chat diém tai thoi diém 7=3('s) bang 8 m/s.

b) Tai thoi diém ma chat diém di chuyén duoc 13 m, van tdc khi d6 bang 8 m/s.

¢) Van téc nho nhit cua chit diém 1a 5m/s.

d) Gia tdc tai thoi diém dat van tdc nho nhét bang 2 m/s>.

Dap an: S-D-D-S

Loi giai

Phuong trinh van toc cta chat diém tai thoi diem ¢ 1a: v(¢)=[s(¢)] =3 -6¢+8( m/s).
Phuong trinh gia toc ctia chat diém tai thoi diém ¢ 1a: a(r)=[v(¢)] =6:-6( m/s*).

a) Sai: Van toc clia chét diém tai thoi diém ¢ =3( s) béang

v(3)=3.3-63+8=17(m/s).

b) Pung: Tai thoi diém ma chét diém di chuyén dugc 13 m, van téc khi 6 bang 8 m/s.
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Chat diém di chuyén duoc 13 m c¢6 phuong trinh 13: 13=7£ -3 +8¢t+1<t=2.

Van tdc cta chit diém tai thoi diém ¢ = 2('s) bang v(2)=32"-62+8=8( m/s).

¢) Pung: Vén tdc nho nhit cia chit diém1a 5m/s.

Ta co: v(t)=[s(¢)] =3¢ —6:+8=3(r—1)’ +5>5 V¢

Do d6 van téc nho nhét cua chat diem 1a Sm/s tai £=1('s)

d) Sai: Gia tdc tai thoi diém dat van tdc nho nhit bang 2 m/s’.

Van téc nho nhat cia chit diém 1a 5m/s tai £=1( s). Khi d6, gia toc tai thoi diém ¢ =1( s)
bang: a(1)=6.1-6=0( m/s’).

Vay gia tdc tai thoi diém dat van toc nho nhét bang 0 m/s>.

Céu 6. (THPT Tién Du - Bic Ninh 2025) Ngudi ta bom xing vao binh xing ctia mot xe 0
t6. Biét rang thé tich ¥ (tinh theo lit) cta lwong xdng trong binh xing duoc tinh theo thoi
gian bom xang ¢ (phut) dugc cho bdi cong thure:

V(t)=300(£ -1)+4,5(0<£<0,5).

Goi V'(¢) 1a téc dd tang thé tich tai thoi diém ¢ véi 0<r<0,5. Biét 1 lit xdng c6 gia la
21.000 dong.

a) Lugng xing ban dau trong binh ban dau 1a 1,5 lit.

b) Sau khi bom 30 gidy thi binh xing day. S6 tién ngudi mua phai tra 1a 787.500 dong.

¢) Khi xang chay vao binh xing thi téc do ting thé tich 1a 16n nhat vao thoi diém & gidy
thir 21 .

d) Phuong trinh ¥'(¢)=0 c6 hai nghiém phan biét trén doan [O;%} .
Pap an: S-b-S-S
Loi giai
a) Sai. Vi lugng xang ban dau trong binh ban dau 1a ¥ (0)= 300(02 -0 ) +4,5=4,5 lit.
b) Piling. Ta c6 30 s =0,5 phut .

Suy ra 17(0,5)=300(0,5" -0,5")+4,5=42 lit.
Khi d6 s6 xang dd mua 1a 42-4,5=37,5.
Viy sb tién ngudi mua phai tra 1 37,5-21000 = 787500 dong.

c) Sai. Xét ham s V’(t)=300(21—3t2) véi 0<<0,5.
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Suy ra V" (¢)=300(2-6¢)

Khi do V”(t):0<:>300(2—6t)=0<:>t:%.

Véi 1V'(0) = o;V’Gj =100;7'(0,5)=75.

Vay max V(1) = VG) =100. Suy ra tai thoi diém ¢ gidy thi %-60 =20 thi toc do ting

1€[0:0.,5]

thé tich 1a 16n nhét.

1=0
d) Sai. Phuong trinh 7'()=0<300(2¢-3¢*)=0 < 2 e[O' 1}.
=g 0

Céu 7. (THPT Thach Thanh 1 - Thanh Héa 2025) Bac Lam mubn go mét cai thung bang
t6n dang hinh hop chir nhat khong nap co day 1a hinh vudng va dung day duogc 32 lit
nude. Goi do dai canh ddy cua thung 1a x(dm), chiéu cao cua thung 1a h(dm).

a) Thé tich cua thing 1a ¥ = x° -h(dm3) .

b) Tong dién tich xung quanh va dién tich day cua thung 13: S = 4xh + x> (dmz) .

¢) Pao ham ciia ham s6 S(x):gjux2 la S’(x):gjqx_
X X

d) Bé 1am duoc cai thung ma ton it nguyén liéu nhat thi do dai canh day cua thung 1a 4
dm.

Loi giai

a) Thé tich hinh hop chit nhat 1a ¥ = x> - 4. Suy ra a) diing.
b) Tong dién tich xung quanh va dién tich day cta hinh hop 1a: S = 4xh+x° (dmz) . Suy ra

b) dung.

¢) Vi V =321 =32dm’ nén x2h=32<:>h=%.D0 do: S=4x-%+x2 =%+x2. Suy ra
X X X
S’(x)z—g+2x.Do do ¢) sai.
X
3— I3
d) Ta co: S’(x):—@+2x=0<:>2x—2128=0<:>x:4. Ta c6 bang bién thién:
X X
Il 0 4 + o0
y -0+
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Dua vao bang bién thién ta thay do dai day thung bang 4 dm thi chi phi 13 thip nhat.

Suy ra d) ding.

Ciu 8. Kinh vién vong khong gian Hubble duoc dua vao vii tru ngay 24/4/1990 bang tau
con thoi Discovery.

Vian tdc cua tau con thoi trong st ménh nay, tir liic cat canh tai thoi diém 7= 0(s) cho dén

khi tén lra ddy dwoc phong di tai thoi diém ¢ =126( s), cho bdi ham s6 sau:
v(r)=0,0013027 —0,09029¢* + 23,617 —3,083(v dugc tinh bing feet /s,1 feet =0,3048 m).
a) Van tdc cua tau con thoi ludn ting trong khoang thoi gian tir lic cit canh dén khi tén lira
day duoc phong di.

b) Gia toc 16n nhat ma tau con thoi c¢6 thé dat dugc trong luc thuc hién st m¢nh trén (lam
tron dén hang phan tram) 1 62,87feet /s”.

c) Gia tbc cua tau con thoi ting trong khoang thdi gian tir lic cit canh dén thoi diém
t= 23(s) .

d) Gia toc cua tau con thoi tang trong khoang thoi gian tir £ =21,5(s) dén ¢=126(s).

Loi giai
a) Pung.

Ta co: V() =3,906-107* —0,18058¢ +23,61> 0,7 € (0;126).

Suy ra vén tdc clia tu con thoi ludn ting trong khoang thoi gian tir lic cit canh dén khi
tén lra day dugc phong di.

b) Pung.

a(t)=V'(£)=3,906-10"7 —0,18058¢ + 23,61
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Ta c6: d'(t)=7,812-107°-0,18058 =0
=1~ 23,11,

Bang bién thién ctia a(¢)

t o 23.11 126|

a'(t) 0 t

62.87

alt)

| ]
ey
e
| )

Duya vao BBT thi gia tdc 16n nhat ma tau con thoi c6 thé dat duoc trong luc thyc hién str

ménh trén (1am tron dén hang phan tram) 13 62,87feet /s>.
¢) Sai.

Dua vao BBT ta thy gia toc giam trong khoang thoi gian tir luc cat canh dén thoi diém
1=23(s).
d) Sai.

Duya vao BBT ta thiy gia toc vira gidm vira ting trong khoang thoi gian tir £ =21,5(s) dén
1=126(s).
Céu 9. (THPT Yén Lac - Vinh Phuc 2025) S6 gid ¢6 anh sang mit troi cia mot thanh phd
ven bién A trong ngay tha t cia mot nim khong nhuin duoc cho bdi ham sd
d(t)=3sin {%(t—m)}ﬂo v6i teZ va 0<t<365. Canh dong mubi B (thudc dia phan
ctia thanh phd A ) c6 thé hoat dong néu trong ngay nang nhiéu hon 10 gid.
a) Ngay c6 nhiéu gio anh sang nhét 1a 13 gio.
b) Sb gid ¢6 anh sang giam lién tyuc trong thang 7 .
¢) Canh dong mubi B ¢6 thé hoat dong 213 ngay mdi nim
d) Ngay thir 70 trong ndm, thanh ph6 ¢ 10 gid c¢6 anh sang.

Loi giai

a) Taco
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1< sin{i(t—m)} <le-3< 3sin[i(t—70)} <3
180 180

=7 Ssin{i(t—70)}+lOS13
180

d(1)=13 khi sin[i(t—m)} —le —(1=70) ==+ k27 <> 1 =160+ 360k.
180 180 2

Ma 0<#<365 nén 0<160+360k <360,k e€Z = k=0,t=160.

Gia tri 16n nhat cua d(¢) 1a 13 khi £=160. Vay ngay c6 nhiéu gio 4nh sang nhat 14 13 gio,
ngay thir 160 trong nim. Suy ra két luan a) ding.

b) Ham d(7) = 3sin [%(Z - 70)} +10 nghich bién trén (%+ k27z;377[ + k27zj , trong mdt chu
ki, ham d (¢)=3sin {%(t—m)} +10 nghich bién trén (%,37”] nén

(t—70)<3—”<:>1<L(t—70)<i<:>90<t—70<270<:>160<t<340.
2 2 180 2

T T
R < N
2 180
Vay ké tir nay thir 161 dén ngay thir 340, s6 gid c6 anh sang cta thanh phd A bit ddu giam.
Thang 7 nim khong nhuén bit ddu tir ngdy thir 182 trong nim nén két luan b) ding.
¢) Theo d¢é bai ta co

d(t)=35in{i(t—70)}+10>10<:>sin[i(t—70)} >0 0<—(1-70)<z
180 180 180
< 0<r-70<180<«< 70 <1 <250

S6 ngay c6 nang nhiéu hon 10 gid 1a 250—70 =180 nén két luan c) sai.
d) Khi ¢=70 thi d(70)=3sin0+10=10 nén thanh phé c6 10 gio c6 anh séng

Do d6 két luan d) ding.

Céu 10. (THPT Chuyén Vinh Phuc 2025) Theo bao cdo clia mot co sé san xuit nude tinh
khiét, néu mdi ngay co sé ndy san xuat x(m3) nude tinh khiét thi phai chi phi cac khoan
sau: 3 triéu dé)ng chi phi ¢d dinh; 0,15 tridu déng cho mdi mét khdi san phém; 0,0003x”
chi phi bao dudng may moéc. Biét cong suat tdi da mdi ngdy cta co s nay 1a 200 m®. Goi
C(x) 1a chi phi sdn xuat x(m3) sdn phim mdi ngay va c(x) 1a chi phi trung binh mdi mét
khéi san pham. Khi d6, ménh dé sau day diing hay sai?

a) Chi phi san xudt 100 m’ nudc tinh khiét 13 20 triéu dong.

b) E(x)=0,0003x+0,15+%.

¢) Chi phi trung binh mdi mét khdi san pham thip nhat khi san luong nude tinh khiét trong
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ngay la 100 m’.
d) C(x)=0,0003x" +0,15x+5.

Loi giai
Dé san xuat x(m3) nudce tinh khiét thi phai chi phi cac khoan sau: 3 triéu dong chi phi c¢b
dinh; 0,15 triéu ddng cho mdi mét khdi san pham; 0,0003x> chi phi bao dudng may moc.
Suy ra dé san xuét 1(m3) . nudc tinh khiét thi can 3 triéu déng chi phi ch dinh; 0,15 triéu

X
dong cho mdi mét khéi san pham; 0,0003x chi phi bao dudng may moéc.

= c(x) =3 40,15+0,0003x
X
= C(x)=c(x).x=3+0,15x+0,0003x’
a) Sai.
Chi phi san xuat 100 m® 1a
C(100) =3+0,15-100+0,0003-100% =21 (trigu ddng).
b) Pung.
Ta tim duoc E(x) _3 +0,15+0,0003x .
X
c) bung.
Ham chi phi trung binh mdi mét khéi san pham la Z(x) _3 +0,15+0,0003x,0 < x <200.
X

it f(x)=c(x)=>+0,15+0,0003x,0 < x < 200.
X

(%)=~ 10,0003
X
/'(x)=0=>-3+0,0003x" =0=>x =100
Bang bién thién ctia ham f(x).

A 0 100 200
%) - 0 +

&Y Sy

Dua vao BBT thi chi phi trung binh mdi mét khdi san pham thap nhét khi san lugng nude
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tinh khiét trong ngay 14 100 m’.
d) Sai.

Ta ¢6: C(x)=3+0,15x+0,0003x .

Céu 11. (S¢ Ninh Binh 2025) M6t hat chuyén dong trén mot dudng thing co gin mot
truc toa d voi géc toa d6 1a vi tri hat bat dau chuyén dong. Toa dd cua hat trén truc tai
thoi diém ¢ (don vi: gidy) ké tir khi xuét phat dwoc cho boi cong thire x()=2¢-3In(¢+1)
(don vi: mét), r>0. Ham s6 v(¢)=x'(¢) (don vi: mét/ gidy), biéu thi van toc chuyén dong
cua hat.

a) Quing dudng ma hat di duoc trong 3 gidy dau tién 12 1,84 m (lam tron két qua dén
hang phan tram).

b) Hat ding yén tai thoi diém ¢=0,5s.
3

c)v(it)=2—-——-

) () t+1

d) Van toc ban dau cta hat 13 1(m/s).

Loi giai

a) Sai
Ta co: x’(z)=2—il:>x’(t)=0©t=0,5.
t+
Béng bién thién
v 0 0.5 3
v (1) = 0 +
-,‘-!-” 10 ﬁ—.:i]ll—l-

1-3inl5

Tir bang bién thién suy ra quing dudng hat di duoc sau 3 gidy dau tién 1a:
§=0—-(1-3In1,5)+6-3In4—(1-3In1,5) = 4 —3In4+ 6In1,5=2,27 m
b) Pung

3
I 3: = ' =2__-
a Cco V(t) x(t) 11

Hat dirng yén <:>v(t)=0<:>2—ti—1=0<:>t=0,5 s
c) DPing

Taco: v(t)=x'(t)=2-—
d) Sai
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Van toc ban dau cua hat la: v(0)=2-3=~1( m/s).

Céu 11. (THPT Nguyén Viét Xuin - Vinh Phiic 2025) Mot tau do bo tiép can Mit Tring
theo cach tiép can thang dung va dbt chay cac tén lira him & d6 cao 250 km so voi bé mat
cua Mat Trang. Trong khoang 50 gidy dau tién ke tir khi dot chay céc tén Itra ham, dg cao
h cia con tdu so voi bé mit cia Mit Tring dugc tinh (gan dang) boi ham
h(t)=-0,01¢ +1,1* —=30¢ +250 trong d6 ¢ 14 thoi gian tinh bing gidy va & 1a d¢ cao tinh
bang kilomet.

a. Trong 50 gidy dau tién ké tir khi d6t chay céc tén lira hdm, d6 cao 16n nhit ma con tau
dat dugc 1a 250( km).

b) Trong 50 gidy d4u tién ké tir khi d6t chay cac tén ltra hdm, do cao con tau dat dugc khi
vén tdc ciia con tau 16n nhit 1a 139,37( km).

c. Trong 50 gidy dau tién ké tir khi d6t chay cac tén ltra ham, van toc 16n nhét cua con tau
la v 10,33( km/s).

d) Trong 50 gidy dau tién ké tir khi d6t chay cac tén lira hdm, d6 cao thap nhat ma con tau
dat duoc tai thoi diém ¢ ~25( s).

Loi giai
a) bing

Trong 50 gidy dau tién ké tir khi dt chay cac tén ltra him, d6 cao 1on nhat ma con tau dat
dugc 1a 250( km).
Ta cd h(t)=-0,01 +1,1¢> =30r +250 = A’ (¢) =—0,03¢* + 2,21 - 30.

/- 110+10J§(1)
3

W (t)=0< 0,03 +2,2t-30=0 =
) t _110-104/31

? 3
Béng bién thién:
r | 0 r 50
| I1'(1) - 0 i
h(r) | 230~ 230

- whit) 2
Trong 50 gidy dau tién ké tir khi dt chay cac tén ltra him, d6 cao 1on nhat ma con tau dat
duoc 1a 250( km).

b) Sai
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Trong 50 gidy dau tién ké tir khi dot chay cac té€n Itra ham, dd cao con tau dat dugc khi
vén tbc cta con tau 16n nhét 1a 135,93( km).
Phuong trinh biéu thi van tdc ciia con tau v(1)=-0,03* +2,2t-30.

Khi d6 v'(t)=—o,06z+z,2=o@t=%.

Bang bién thién:

S
"l"lli"il 4 0 =

v(t) 31

=30 .a-"";

Trong 50 gidy dau tién ké tir khi dt chay cac tén ltra ham, van tdc ctia con tau 16n nhat

khi 1= 110
3

110}_ 2670

Vay do cao con tau dat dugc khi van tdc 16n nhat 1a h(T ~135,93( m).

c) bung

Trong 50 gidy ddu tién ké tir khi ddt chay cac tén ltira him, van téc 16n nhit cia con tau 1a
V& 10,33( km/s) .

Trong 50 gidy ddu tién ké tir khi ddt chay cac tén ltra him, van téc 16n nhit cia con tau 14
v=% ~10,33( km/s).

d) Sai

Trong 50 gidy dau tién ké tir khi ddt chay cac tén lira hdm, d6 cao thip nhit ma con tau dat
dugc tai thoi diém ¢ ~18,11( s).
Trong 50 gidy dau tién ké tir khi ddt chay cac tén Lira hdm, d6 cao thip nhit ma con tau dat

110—10+/31

duoc tai thoi diém ¢, = ~18,11( s).

Céu 11. (THPT Nguyén Viét Xuan - Vinh Phiic 2025) Mt nha san xuat trung binh ban
duoc 1500 ti vi man hinh phang mdi tuan véi gia 15 triéu ddng mot chiée. Mot cude khao
sat thi truong chi ra ring néu cr giam gia ban 600 nghin dong, sb luong ti vi ban ra s& ting
thém khoang 120 ti vi mdi tuan. Goi p (triéu dong) 1a gia cua mbi ti vi, x 13 sb ti vi.

a) Néu ham chi phi hang tudn la C (x)=12000- %x (triéu dong), trong d6 x 14 s6 ti vi ban

ra trong tuan, nha san xut nén dat gid ban 9,5 tricu d@)ng thi loi nhuén 1 16n nhat.
b) Cong ty giam gia 3,5 tri¢u dong cho ngudi mua thi doanh thu ctia cong ty sé 16n nhat.
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¢) Tong doanh thu tir tién ban ti vi 1a f(p)=-200p> +450p (tri¢u dong).

d) Ham cula P=———x+ % (tridu ddng).
200 2

Loi gidi
Goi p(p >0) (triéu dong) la gia ciia mdi ti vi, x(x € N) 1a s6 ti vi. Khi d6 ta can xac dinh
ham cau p = p(x)
Theo gia thiét toc d¢ thay doi clia x ti 1 véi tdc do thay ddi cua p nén ham sé p = p(x)

12 ham sd bac nhét. Do d6 p=p(x)=ax+b,a¢0.

Theo dé c6: x, =1500 thi p, =15;x, =1620 thi p, =14.4.
Khi d6 phuong trinh dudng thng p(x)=ax+b,a#0 di qua hai diém ( 1500;15 )va
(1620;14,4) nén ta c6 hé phuong trinh:

1500a+b =15 a=-
a - 200

1620a+b=14,4 bzﬁ
2
Vay p=p(x)=——x+ 2> Chon d) PUNG
200 2
Vi p=p(x)=—Lx+£:>x=—200p+4500.
200 2

Khi d6 tong doanh thu mdi tudn tir tién ban x ti vi la
f(p) =xp= (—200p +4500)p =-200p> +4500p .
Chon ¢) SAI

Dé doanh thu ctia cong ty s& 16n nhét, bai toan tré thanh tim p d& f(p) dat gia tri 16n
nhit.
17(p) =—400p +4500

Ta cé:
f'(p)=0< p=11,25

Bang bién thién:

b ]
AN

y - 0 —

22NN
R
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Duya vao bang bién thién ta thay cong ty giam gia 15-11,25=3,75 triéu dong cho ngudi
mua thi doanh thu cta cong ty s& 16n nhat.
Chon b) SAI

Doanh thu tir ban x ti vila R(x)zxp(x)zx(—ix+—]=——x +—x.

Khi d6 tong lgi nhuan tir ban x ti vi la:

= —sz +26x-12000
200

Bai toan trd thanh tim x dé P(x) l6n nhit.

Taco: P'(x)= —$x+26;P'(x) =0< x=2600.

Béng bién thién:
r |-o00 2600 +00
i + () -

21800

y /,,f"/ R

& e

00 =00

Dua vao bang bién thién ta thay s ti vi ban ra trong 1 tuan 13 2600 chiéc thi loi nhuan dat
gi tri 16n nhat.

ETUNN TR S N X v A A S ., ., 1100.600 s
Tirc 1a moi tuan ban thém 1100 chiéc thi so tién phai giam gia o - 5500 nghin
dong.
Vay phai dé gia ban 1a 15-5,5=9,5 triéu dong. Chon a) PUNG
Cau 12. (THPT Nguyén Viét Xuan - Vinh Phiic 2025) Nong d6 thubc C(¢) tinh theo
0,05¢

mg/cm’ trong mau bénh nhan duoc tinh boi C(1)=— .
rm+t+

trong d6 ¢ 1a thoi gian tinh
theo gir ké tir khi tiém cho bénh nhan.

a) C6 thoi diém ndng do trong mau ctia bénh nhan dat 0,02mg/cm®.

b) Nong d6 thudc trong mau 16n nhit & thoi diém 1 gio sau khi tiém.

2
= (t>0).

¢) Ham sb C(1) ¢6 dao ham C'(t)=————
20(t2 +t+l)

d) Sau khi tiém, ndng do thude trong mau cua bénh nhan giam dan theo thoi gian.
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Loi giai

, (_t2+1) t=1 s A1
a)Tacod C'(1)=———.,C'(1)=0< | ta c6 bang bién thién

20( +1+1) ==
t 0 1 +ix
C'(1) + 0 _
1
ot pa \
0 0

Ta c6 nong do thudc trong mau ciia bénh nhan cao nhat bang % khi t=1 ma % <0,02

Chon SAIL
b) Dua vao bang bién thién ta thiy nong do thudc trong mau 16n nhét tai thoi diém 1 gio
sau khi tiém.

Chon PUNG.

) (—t2 + 1)
¢c)Taco C'(t)=———,120
20(% +1+1)

Chon PUNG.

d) Dya vao bang bién thién ta c6 sau khi tiém nong do thudc trong mau tang dan trong 1
gid va sau d6 giam dan

Chon SAL

Céu 13. (THPT Ly Thuong Kiét - Ha Noi 2025) Anh B ché tao mot bé ca c6 dang khoi
hop chir nhat khong nép c6 thé tich 0,096 m®, chidu cao % = 0,6 m, chiéu réng x, chiéu
dai y (v6i x>0, y>0 ). Anh B dung loai kinh dé lam cic miat bén c6 gia 70.000 dong
/m* va loai kinh d& lam day c6 gia 100.000 dong /m*. Moi chi phi khac xem nhu khong
dang ké. Khi do

a) Biéu thuc tin chi phi 1am cic mat xung quanh 1a C,, =84000 -(x + 0’16j )
X

b) Ham s6 biéu thi y theo x 1a y =216
X

¢) Chi phi mua kinh dé lam day bé 1a 11200 dong.
d) Chi phi 1am bé c4 thap nhat 1a 100000 dong.

Loi giai
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0’16} . Dlng.
X

a) Biéu thirc tin chi phi lam cdc mat xung quanh 1a C,, =84000 -(x +

b) Thé tich khéi hop chit nhat: ¥ = xyh =0,6xy = 0,006 = y = 210
X

Vay y=21° piing
X
c) Dién tich day bé1a S, = xy =0,16 m?.
Chi phi mua kinh dé lam day bé 1a C, =10000-S, =16000 dong. sai.

Dién tich xung quanh: S, = 2(0, 6x+0,6y) _ 1,2_(x+ 0,16) .
X

Biéu thtrc tinh chi phi 1am cac mit xung quanh 13 C,, =84000- ( X+ 0’16) .
X

0,16
X

d) Chi phi lam bé c&: C(x)=C,, +C, =84000-(x+ j+16000,x>0.

Chi phi lam bé c4 thép nhét khi va chi khi (x ; 0’16) dat gié tri nho nhét.
X
2
Xétham sé f(x)=xt 220X +010 g
X X
0,16 x*—0,16
! x :1_ 9 — 9 .
f1(x)=1-"m=——
2_
F()=00 "% g0 rz0,4.
Bang bién thién
x 0 - —x
£(x) - 0 +
+I0 . +IC
" H"'--.,H__ _f,-r'""
Jix) e ;1 i
5
2\ 4
Suy ra mi =fl=|=—.
s i (9=1(2)-3
84000.4

Vay chi phi thap nhat dé lam bé ca 1a: C = +16000 = 83200 dong. Sai.

Céu 14. Mot cong ty tién hanh khai thac 17 giéng dau trong khu vuc dugce chi dinh. Trung
binh mdi giéng dau chiét xuat dugc 245 thung diu mdi ngay. Cong ty c6 thé khai thac
nhiéu hon 17 giéng dau nhung cir khai thac thém mot giéng thi lugng dau mdi giéng chiét
xuit dugc hang ngay giam 9 thung. Dé giam ddc cong ty co thé quyét dinh sb giéng can
thém cho phu hop véi tai chinh, hiy chi ra sé giéng cong ty cé thé khai thac thém dé san
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lwong dau chiét xuat tang 1én. Goi sb luong giéng dau mdi ngay khai thac 1a = va y 14 san
lwong dau chiét duge. Khi d6

a) Khi d6 y = —92° + 398z, > 17
b) Khi cong ty khai thac thém 6 giéng dau, thi san luong dau chiét dugc ting 1én.
c) Cong ty c6 thé khai thac tir 17 dén 22 giéng dau mdi ngay dé san lwong dau chiét ting.

d) San lwong dau giam khi cong ty khi thac qua 22 giéng dau mdi ngay.
Loi giai

a) San lugng dau chiée dugc la y = 2[245 — 9(z —17)| = —92 + 398

Vay a) dung.

b) Taco y' = —18z + 398 = 0 & x ~ 22. Bang bién thién

x 0 17 22 +00

Y VS ¥ 0 '

I,

Tir bang bién thién, ta thay khi cong ty khai thac tir 17 dén 22 giéng dau mdi ngay thi san
lwong dau chiét tang, con trén 22 giéng dau thi san lwong dau chiét dugc giam hay khai
thac thém tir 1 dén 4 giéng dau thi san lvong dau chiét ting va khai thac thém hon 5
giéng dau thi san lugng dau chiét giam. Do d6

b) SAL
¢) PUNG

d) bing

Céu 15. Quan sat qua trinh sinh truéng va phat trién cua mot glong ca chua moi trong 18

tuan ké tir khi trong, cac ki su thuc mot trung tim gidng cay trong nhan thay: chiéu cao

than cdy sau ¢ tudn ké tir khi trong dwoc tinh xap xi boi ham s6 4 (r) = 40log, (2¢+1)+12

(don vi: centimet, 0<7<18 ). Sau 9 tuan ké tir khi tréng, hoa bat dau két trai. Ké tir do,
2t-17

duong kinh trai ca chua & tuan thtr ¢ xap xi béi ham sb d(¢)=3 * -3 (don vi: centimet,
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9<t<18).

a) Toc d6 ting trudng chiéu cao cua than cdy ca chua & tudn tht 7(1am tron dén hang phan
tram) xap xi bang 4,85 (cm/tuan).

b) Khi dugc 4 tudn tudi, chiéu cao cua than cady cachuala 92 cm.

¢) Chiéu cao cua than cdy ca chua lién tuc ting trong sudt 18 tuan.

d) Sau 4 tuin, ké tir khi két trai, duong kinh trai ca chua 16n hon 12 cm .

Loi giai

(2t +1) _ 80
(2t+1)In3  (2¢+1)In3°

a) bung. Ta c6: h(t)=40log, (2t +1)+12= h'(t)=40-

Tde do tang trudng chi€u cao cua than cay ca chua ¢ tuan thu 71a

, 80
w(7)= (2.7+1)In3
b) Puang. Khi duwgc 4 tudn tudi, chiu cao cia than cdy ca chua Ia
h(4)=40log,(2.4+1)+12=92 cm.

80
(2¢+1)In3

~ 4,85 (cm/tudn).

c¢) Pung. Ta cd h'(t)= >0,0<r<18.

Chiéu cao cua than cdy ca chua lién tuc ting trong sudt 18 tuan.
d) Sai. Sau 4tudn, ké tir khi két trai tirc tudn thir # =13, dudng kinh trai ca chua 13

2.13-17
d(13):3 38 —3~4,22<12cm.
Vay sau 4 tuan,ké tur khi két trai, duong kinh trai ca chua 16n hon 12 cm .
Céu 16. Mot co so san xuat khin dang ban mdi chiée khin voi gia 50000 dong mot chiée
va mdi thang co s& ban dugc trung binh 34000 chiéc khin. Co s¢ san xudt dang co ké
hoach ting gia ban dé c6 loi nhuan t6t hon. Sau khi tham khao thi trudng, ngudi quan 1y
thdy rang néu tir mirc gia 50000 déng ma ctr ting gia thém 1000 dong thi mdi thang s& ban
it hon 500 chiéc. Biét v6n san xuat mot chiéc khin khong thay déi la 32000 dong, goi sd
tién can ting gia mdi chiéc khan 13 x (nghin dong). Khi do:

a) Tong doanh thu trung binh mdi thang co so san xuit thu dugc khi chua ting gia 1a
1700000000 nghin dong.

b) S6 khin ban ra duge mdi thang sau khi ting gia 1a 34000 —5x chiéc.

¢) Bé dat loi nhuan 16n nhét thi sau khi ting gia mdi chiéc khan 13i 41 nghin dong.

d) Pé dat loi nhuan 16n nhét thi s6 khin ban ra giam 12500 chiéc.

Loi giai
a. Pung.

Tong doanh thu trung binh mdi thang co s& san xuat thu dugce khi chua ting gia la:
34000.50000 = 1700000000 dong.

Tuyén tap toan thuc té max min ham s6 12 Trang 19



Tai liéu Toan 12 Suu tam va bién soan: Ngo Duc Tai — SDT 089 971 004
b. Sai
Khi ting gia thém 1000 dong thi mdi thang s& ban it hon 500 chiéc.

Vay khi ting gia mdi chiéc khin 12 x nghin dong thi s6 khin ban ra dugc mdi thang la:
34000-500x chiéc..

c. Sai

Gia ban méi 1a: 50+ x (nghin dong).

Doanh thu thu duoc sau khi tang gia la: (34000 -500x)(50+x) (nghin ddng).

Loi nhuan thu dugc: T (x) = (34000 —500x)(50 + x) —32(34000 - 500x) (nghin dong).

T =—500x> +25000x + 612000 (nghin ddng).
Ta c: T'(x) = —1000x+25000.

T'(x)=0=x=25.
Ta c6 bang bién thién:

~

X 0 29 +

T'(x) + 0 -

(x) s \

Tir bang bién thién ta co, 1oi nhuan 16n nhat khi x =25 nghin dong.
Nhu vay, dé dat loi nhuan 16n nhét thi sau khi ting gia mdi chiéc khan 1ai 50+25-32 =43
nghin dong.

d. Chon PUNG.

Dé dat lgi nhuan 16n nhét thi s6 khin ban ra giam 500.25 =12500 chiéc.
Céu 17. (Sé Thira Thién Hué 2025) Ong An c6 mot

manh dat hinh vuéng 4BCD c6 canh 4B =12 m.Ong y
lam mét ho boi dang hinh thang cong (phan t6 dam)
va mot 16i di 1a doan théng HB. Néu dit hé truc toa
d6 c6 gbc tai 4 nhu hinh v&, 6 dai don vi 13 1m, thi
duong cong EFIG 1a mdt phan d6 thi cia mot ham s

bacba y=f(x) co F la diém cyc tiéu va I 1a diém
cuc dai. Biét CH = DE =GB =3m va céac diém F,I
cach canh 4D 1an luot 1a 2m va 6m .
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a) Phuong trinh cta dudng thing HB 13 y=—4x+48.

b) Ton tai a e R sao cho f'(x)=a(x+2)(x+6)

¢) Tiép tuyén cta d6 thi hamsb y = f (x) tai diém c6 hoanh do bang 7 song song v4i dudng
thing HB. ‘ ’ ‘ 7

d) Ong An can dat m(f)tqcéi thang Ién xgéng ho boi tai mot fiiém trén duong cong EFIG sao
cho khoang cach tir diem dat thang dén 161 di 1a ngan nhat, khoang cach d6 bang 2,56 m
(két qua 1am tron dén hang phan tram).

Loi giai
a) bung b) Sai c¢) Sai d) Pung.

a) Bung

Goi phuong trinh dudng thing HB 1a y =ax+b(a #0)

Puong thang HB di qua hai diém B(12;0) va H(912) nén ta c6 hé¢ phuong trinh

0=12a+b [a=-4
= :
12=9a+b b=48
Vay phuong trinh duong thang HB 1a y =—4x+48.

b) Sai

Cac diém F,I cach canh AD lan lugt1a 2m va 6m nén x, =2,x, =6.

Mit khac F 1a diém cyc tiéu va 7 13 diém cuc dai cua dd thi ham sé y = f (x) nén ton tai
aeR saocho f'(x)=a(x-2)(x-6).

¢) Sai

Ta co: f’(x)za(x—2)(x—6)=a()c2 —8x+12):>f()c)=a(x?3—4)c2 +12xJ+C.

3
a & 4024120 ]40=9
9 3 a
Rt = 3.
0 93
a ?—4.92+12.9 +C=0 c=9
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Do k= f"(7)= —% #—4 nén tiép tuyén cia dd thi ham sé y = f(x) tai diém c6 hoanh do

bang 7 khong song song véi dudng thing HB.

d) bing
Goi A 1a tiép tuyén ciia ham s6 y = f(x) tai diém M (x451,) -
Dé d(M,HB) ngén nhat thi A song song H .

x,=0(L)

, 1, 8 1, 8
Suyra k, = f (x0)=—4<:>—§x02+§x0—4=—4<:>—§x02+§x0 =0 . -

Khi do M(S;%),HB:4x+y—48:0

48+% 43

Cau 18. Van toc v, ( cm/s) cua con lac thir nhat va van toc v, ( cm/s) cta con lac thir hai

~2,56.

theo thoi gian ¢ (gidy) duoc cho boi cong thirc v, (¢) = 2cos(t —gj ;v (1)= 4cos(§ + %)

a) Tai thoi diém ban dau van téc con lic thir nhat bang 1 .
b) Van toc 16n nhat ctua con lac thir hai bang 4

C 1o 3R T A K ) Z , . A c 1A A LA ) z , ~
c) Tai thoi diém ¢ = 2 van toc cua con lac thir hai gap hai lan van toc cua con lac thir nhat.

d) Trong thoi gian 10 gidy dau tién, con lac thir nhit dat van toc 16n nhét hai lan
Loi giai
a) Tai thoi diém ban dau, véi 1 =0 thi v (0)= 2005(—%) =1. Nén ménh dé a) dung.

b) Vi 1< cos(éJr%j <1, nén khi cos (g+%) =1, thi van tdc cua con lc thir hai dat gia tri

16n nhat bang v, (r) = 4. Nén ménh dé b) ding.
1+/3)-2
¢) Vi z:% thi v{%}chos(z—zjzi va vz(%j=4cos(%+1]=2\/§ Vi

4 3 2 6
1++/3)-42 X
%-2:(1%/5)-\/57:2\/5, nén 2-vl(%j¢vz(%j. Nén ménh dé c) sai.

d) Taco v{(t):—Zsin(t—%J,vi (t)zO@sin[t—%ij@t:%H’m,(keZ)
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Vi 0St£10<:>0S%+k7rS10<:>—%Skﬁ—%+&.Vi keZ,nén k={0,1,2}
T

Vi kzO:tz%:v{%jzﬂ cm/s)
Vi kzlztz%:vl(%)z—% cm/s)

Véi k=2=1t= 7?” = (777[) =2( cm/s). Ta c6 bang bién thién nhu sau:

~»—
Iw

E} 10

o~
o

w3

w|F

v\ (t) + 0 - 0 + 0 —

ol NN\

Vay trong thoi gian 10 gidy dau tién, con lic thir nhat dat van tdc 16n nhat hai 1an bang 2

(cm/s) tai thoi didm 3¢ = %(s) vat= %ﬁ (s). Nén ménh dé d) dang.

Céu 19.(S¢ Ninh Binh 2025) M6t chiéc dén duogc dit
trén dinh cia mot cot dén cao /( m) dé chiéu sang mot
vong xuyén giao théng dong dic co ban kinh 12 m .
Cuong d 4nh sang / tai mot diém P trén vong xuyén
ti 1¢ thuan véi cosin ctia goc 0 va ti 1€ nghich véi binh
phuong khoang céch d( m) tr ngudn sang dén diém
P (xem hinh dudi day).

_ 2
a)Néu 7= f(n) thi f'(h)=k 2}2 L.
(1 +144) \/(hz +144)
b) Dé cuong do anh sang / 16n nhét thi cot dén phai
cao 6\/5 m.
c) cosf = 12 .
VA +144
d) 1=k c?;e (véi k 1a hiing s6 duong).

Loi giai
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a) SAI

b) PUNG

c) SAI

d) PUNG

+) Vi cuong d6 anh sang / tai mot diém P trén vong xuyén ti 18 thuan véi cosin ciia goc
6 va ti 1¢ nghich v6i binh phuong khoang cach d( m) tir ngudn sang dén diém P nén

1 :kci;e (v6i k 13 hing sb duong). Vay d ding.
+) cosH:ﬁ:L.Véycsai.
d h*+144
cosd h 1 h
+) I=k =k- : =k- =7 (h
) d’ (12 +144 (hz +144) (h2+144)% f(h)
33 1 1
(hz+144)2 ——(f124-144)2-2ft2 B2 +144)2 (B +144 — 31>
o VPP 20 (0 s1aa) (1 144
(#*+144) (1 +144)
1
h* +144)2 (144 -2h° _op?
:k-( ! ) ( 3 ):k- 144 2h5.VéyaSai.
(1 +144) (1 +144)2
2
+) f’(h):k-Lth:O@lM—th:0<:>h:\/%:6\/5.
(1 +144)2

Ta c6 bang bién thién:

h 0 62 +oL
f'(h) + 0 -

1 (h) / e

Dé cuong d6 anh sang I 16n nhét thi cot dén phai cao 6, 2 m. Vay b dung
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Phin II. Mt s6 bai toan tw luin (tr 16i ngan) thwe té max, min ham s6

I. Cac bai toan vé kinh té (Doanh thu, Chi phi, L¢i nhuén)
Phwong phap:

» Néu C(x) 1a ham chi phi, tirc 1 chi phi sin xuit # don vi mot san pham nao d6 thi
chi phi bién 1a téc do thay doi caa C' d6i véi z, tirc 1a dao ham C'(x).

I aA C(:E) PN " A . 1 \ 2
= Chi phi binh quan: C(z) = T Chi phi binh quan cho biét chi phi trung binh dé
san xuét 1 san pham 1a bao nhiéu hay con duoc goi 13 gia thanh ciia san pham.

» Ham doanh thu: Néu z don vi hing héa ban ra véi gia mdi don vi la p(z)thi ham
doanh thu, ki hi¢u R(z), khi d6 R(x) = z.p(z)(sb san phim nhan véi gia tién mdi
san pham).

» Ham cau (ham gid) p(z)la gia ban ciia mot don vi san pham khi cong ty ban ra
san pham. o

= Ham lgi nhuan = Doanh thu — Chi phi —Thué (néu C(:))

= Khao sat ham so6 1ap BBT tim GTLN, GTNN ham so.

Céu 1. Mot doanh nghiép du dinh san xuit khéng qua 500 san phim. Néu doanh nghiép
san xuat £ san pham (1 <z< 500) thi doanh thu nhan duoc khi ban hét sb san pham

d6 1a F(z) = z° —19992” + 1001000z + 250000 (dong), trong khi chi phi san xuat
250000

binh quan cho mot san pham 1a G(z) = x + 1000 + (d6ng). Doanh nghiép can
san xuat bao nhiéu san phém dé 1oi nhuén thu dugc 1a 1on nhat?
Loi gidi

Loi nhuén cua doanh nghi¢p khi san xudt z san pham la

L(z) = F(z) — 2G(z) = 2* — 1999z* 4+ 1001000z + 250000 — |z + 1000 +

T
— 2* —2000z* + 1000000z

Bai toan trg thanh tim GTLN ciia ham sé L(z) trén doan [1;500].

Tacoé L'(z) = 32> — 4000z +1000000; L'(z) = 0 & = = %

Khi do, L(1) = 998001,L[$] ~ 148148148, L(500) = 125000000
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[1;500]

Vay max L(z) = L[%]

Do s0 san pham la s6 nguyén, nén ta xét gia tri cia ham so tai hai diém nguyén trudc va

0 la 333 va 334. Taco

sau gia tri

f(333) = 148148037; f(334) = 148147704 = £(333) > f(334)

Do d6, doanh nghiép nén san xuit 333 san pham dé loi nhuan thu duoc 13 16n nhat.

Céu 3. Trong mot ngay, tong chi phi d& mot xudng san xuit = (kg) thanh pham dugc cho
boi hamsé C(z) = 22° — 302° + 177z + 2592 (nghin ddng). Biét gia ban mdi kilogam
thanh pham 1a 513 nghin ddng va cong suit toi da ciia xudng 20 kg trong mot ngay. Khbi
lwong thanh pham xuwdng nén san xuit trong trong mot ngay 1a bao nhiéu dé loi nhuin thu
dugc cua xuong trong mot ngay 1a cao nhat?

Loi giai

Goi P(z) 1a lgi nhuan xudng thu dugc trong mot ngay khi san xut x (kg) thanh pham.
Goi R(z) 1a doanh thu xuong thu duge khi ban 2 san pham. Khi ¢6 R(z) = 513z.

Ta co

P(z) = R(z) — C(z) = 513z — (22" — 302" + 1772 + 2592)
= —22° + 302" + 3362 —2592,0 < z < 20.

Suyra P'(z) = —62° + 60z + 336;P'(z) = 0 = z = 14.
Ta c6 P(0) = —2592; P(14) = 2504; P(20) = 128.

Suy ra max P(z) = P(14) = 2504.
Vay, khdi lugng thanh phadm xudng nén san xuat trong trong mot ngay 1a 14 kg thi loi
nhuan thu dugc cua xudng trong mot ngay 1a cao nhat.

Cau 4. M6t doanh nghiép tu nhan A chuyén kinh doanh xe gin may céc loai. Hién nay
doanh nghiép dang tap trung chién lugc vao kinh doanh xe hon da Future Fi véi chi phi
mua vao mdt chiéc 1a 27 (triéu dong) va ban ra véi gia 1a 31 tridu dong. Vi gia ban nay
thi s6 lugng xe ma khach hang sé mua trong mot nam 14 600 chiéc. Nham muc tiéu day
manh hon nira lugng tiéu thu dong xe dang an khach nay, doanh nghiép du dinh giam gia
ban va wdc tinh rang néu giam 1 triéu dong mdi chiée xe thi sé lwong xe ban ra trong mot
nam 1a s& tang thém 200 chiéc. Vay doanh nghiép phai dinh gia ban méi 1a bao nhiéu dé
sau khi da thyc hién giam gia, o1 nhuin thu dugc sé 1a cao nhéat.
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Loi giai
Goi z (triéu dong) 1a sé tién giam cho mdi chiée xe, 0 < z < 4..
Khi 6, s6 tién thu duoc khi ban mot chiée xe may 14 31 — x — 27 = 4 — x (triéu dong).
Sb lugng chiée xe ban duogc 1a: 600 + 200x (chiée).

Ham chi phi cho 600 + 200x chiéc xe la: (600 + 200:1:) .27 (triéu dong).

Ham doanh thu cho 600 + 200x chiéc xe 1a: (600 + 200x).(31 — x) (triéu dong).
Khi d6, loi nhuan thu duoc la:
P(x) = (600 +200z)(31 — x) — (600 + 200x).27 = —2002> + 200z + 2400.
Bai toan trd thanh tim gia tri 16n nhat ctia ham P(x) véi 0 < x < 4.
Ta c6 P’(x) = -400x+200 = 0 khi x = 0,5.
Khi d6: P(0)=2 400; P(0,5) = 2 450; P(4)=0

Suy ra 2450 la gia tri 16n nhét ctia ham loi nhuén, dat dugc khi x = 0,5. Te 1a mdi chiée
xe nén giam gia 0,5 tri¢u dong.

Vay doanh nghiép nén dinh gid ban méi 1a 30,5 triéu déng dé thu duoc loi nhuén cao nhét.

CAiu 5. Hién tai, moi thang mot ctra hang dd lvu niém ban duoc 100 san phém A. V&i mdi
san phém A ban duoc, ctra hang thu dugc 20 nghin déng loi nhuan. Qua khao sat, ngudi ta
thdy rang voi moi nghin dong giam gia, cira hang ban thém duoc 10 san pham A. Cira hang
nén giam gia bao nhiéu cho mdi san phém A dé thu duoc loi nhuén 16n nhat tir viéc ban
san pham nay? Tinh lgi nhuan 16n nhét do.

Loi giai
Goi z,(z > 0)(nghin dong) gia cta hang can giam cho mdi san pham A.
MBJi thang cira hang ban dugc sé san pham 1a 100 + 10z.
Véi mbi san pham ban duge, cira hang thu duogc lgi nhudn 1a 20 — = (nghin dong).
Logi nhudan ctta hang thu duwgc tr ban  san phém A la:
P(x) = (100 +10z)(20 — 2) = —102* 4 100z + 2000 (nghin ddng).
Bai toan trg thanh, tim gi4 tri 16n nhat ctia ham s6 P(x) trén (0;+400).

Tacod P'(z) = —20z +100 = 0 = x = 5. Ta c6 bang bién thién:
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X 0

+00

-
S|

+

. —» 2250
% / \
2000 o0

Dua vao bang bién thién, ta thay (Ionax) L(z) = 2250 tai x=5.
;+o0

Vay cira hang giam gia 5000 dong cho mdi san pham A thi lgi nhuén thu duoc cao nhat.
CAu 6. Tai moOt xuwong san xuat, chi phi dé san xut = san phdm mdi thang 13

C(z) = 5000 + 502 + 0,005z (nghin dong)

a) Tinh chi phi trung binh dé san xuat mot san pham.

b) Mdi thang xudng san xuit bao nhiéu san pham thi chi phi trung binh dé san xuit mot
san pham thap nhat?

Loi giai
a) Chi phi trung binh san xuat mot san pham 1a

C(z) 5000 + 50z + 0,005z° 5000

O(z) = +50 + 0,005z voi x> 0.
x x x
. 5000 5
b) Taco C'(x) = — — + 0,005 =0 < 2" = 1000000 = z = 1000.
x
Ta c6 bang bién thién:
X 0 1000 +00
E'(.\') - 0 +

B +00 100
C(x) \\\\\\\\\\\\\\\\\\\‘ ///////////’///////’
60

Dua vao BBT ta thdy (min) C(x) = 60 tai x=1000.

0;4+00

Vay mdi thang xudng san xuit 1000 san pham thi chi phi trung binh 13 thip nhat.

Cau 7. Mot cong ty san Xuét dung cu thé thao nhan dugc mot don dat hang san xuét 2025
qua bong tennis. Cong ty nay s& hiru moét sb may moc, mdi may co thé san xuit 50 qua
bong trong mot gid. Chi phi thiét 1ap cac may nay 1a 100 nghin ddng cho mdi may. Khi
duoc thiét 1ap, hoat dong san xuit s& hoan toan dién ra tu dong dudi sy gidm sat. S6 tién
phai tra cho nguoi giam sat 1a 200 nghin dong mot giv. S6 may méc cong ty nén sir dung
13 bao nhiéu dé chi phi hoat dong 1a thap nhat?
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Loi gii

Goi s6 mdy méc cong ty st dung dé san xuat 1a z(z € N,z > 0).

Thoi gian can dé san xuat hét 8000 qua bong la: Y (gi0).
. . . 12
Tong chi phi dé san xuat la: P(z) = 8000 192 + 200z = 200z + 01200 .
30z T
12
Ta co P'(:I:):200—5 200 =0 2" —256=0= 1 =16.
T
Ta c6 bang bién thién
x 0 16 +c0
P'(x) = 0 +

PR) \ 6400 /

Dua vio BBT ta thdy min) P(x) = 6400 tai x=16.

(05400
Viy cong ty nén sir dung 16 may dé chi phi hoat dong 13 thap nhat.
Ciu 8. M6t doanh nghiép kinh doanh mét loai san phim 7' dugc san xuit trong nude. Qua
nghién ctru thay rang néu chi phi san xuat mdi san pham 7' 13 x($) thi sO san pham T cac
nha may san xuat sé& 1a R(x)=x-200 va s6 san pham 7 ma doanh nghiép ban duoc trén
thi truong trong nude s& 1a O(x)=4200-x. S6 san pham con du doanh nghiép xuat khau
ra thi truong qudc té voi gid ban mdi san pham 6n dinh trén thi truong quéc té 1a x, = 32008
. Nha nudc danh thué trén mdi san pham xuat khau 1a a($) va ludn dam bao ti 1¢ gitra lai
xuit khiu cua doanh nghiép va thué thu dugc cia nha nudc twong Gng 13 4:1. Hiy xé4c
dinh gia tri ciia a biét 1ai ma doanh nghiép thu dugc do xuat khau 1a nhi€u nhat.

Loi gidi.

- Goi gi4 (chi phi) mot san pham 1a x. Diéu kién: 200 < x < 4200
- S6 san pham san xudt [a: R(x)=x—200

- S6 san pham ban dugc trong nudc 1a O(x) = 4200—x

- S6 san pham con du 1a: R(x)—O(x) = 2x — 4400
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- Doanh thu trén thi trudng qudc té 1a: P(x) = 3200(2x — 4400)

- Thué cho nha nuée 1a: T(x) = a(2x —4400)
- Lai xuét khau la:

L(x) = 3200(2x — 4400) — x(2x — 4400) — a(2x — 4400) = (2x —4400)(3200—x—a) (1) Theo bai

ra: Lai chia cho thué = 4:1

(2x=4400)(3200=x=a) _ 4 _ 5/ _3500_ x> x=3200—5a thay vao (1) ta c6:
a(2x —4400) 1

L(a) =[2(3200 - 5a) — 4400] (3200 — 3200 + 5a — a) = 40a(—a +200) (trén [0;200])

Lap bang bién thién cta ham sd L(a) (trén [0;200]) ta duge MaxL(a) = L(100) = 400000
Vay a=100.

Bai toan 2: Max, min lién quan dén bai toan chuyén dong

Phwong phap:

w Xét mdi quan hé gitra cac dai luong vén tdc, quing dudng va thoi gian ta c6: Néu
ham s6 s(t) biéu thi quing dudng di chuyén cia xe trong thoi gian ¢ gidy thi
v(t) = s'(t) biéu thj van téc vat trong thoi gian ¢ gidy .

= Xét mdi lién hé gitra gia tde, van tde tai thoi diém ¢ 1a:

Dao ham cua vén toc chinh 1a gia téc, tic 1a a(t) = v'(t) = s"(¢).
Vi du 1. Trong 5 gidy ddu tién, mdt chat diém chuyén dong theo phuong trinh
s(t) = —t’ +6t° +t+5 trong d6 ¢ tinh bang gidy va s tinh bang mét. Chit diém co
van tdc tirc thoi 16n nhit bang bao nhiéu trong 5 gidy dau tién do?
Loi giai
Taco v(t) = s'(t) = —3t* + 12t +1 véi t € |0;5].
Suyra v'(t) = —6t +12;0'(t) =0 & t = 2.

Xét v(0) = L;v(2) = 13,v(5) = —14. Vay max v(t) = 13 tai t = 2.

[0;5]
Vay chét diém c6 van tdc tirc thoi 16n nhit bang 13 m/s tai thoi diém t = 2 gidy trong 5
gidy dau tién.

Vidu 2. Anh Ti muén chéo thuyén tir vi tri A dén vi tri B vé phia ha luu bo dbi dién, cang
nhanh cang tot, trén mot bd song thang rong 3km (nhu hinh v&). Ti ¢6 thé chéo thuyén cua
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minh truc tiép qua soéng dé dén vi tri C va sau d6 chay dén vi tri B, hay c6 thé chéo truc
tiép tir vi tri A dén vi tri B, hodc anh ta c6 thé chéo dén mot vi tri D & gitta C va B va sau
d6 chay dén B. Biét anh 4y c6 thé chéo thuyén véi tbe do 6km/ h, chay voi tbe do 8km/ h
va quing dudng BC =8km . Biét toc d6 cua dong nude 1a khong dang ké co véi tée do chéo
thuyén ctia anh Ti. Khoang thoi gian dé anh Ti dén B 13 bao nhiéu phut? (Két qua lam tron
dén hang don vi)

Loi giai

Dap an: 80

Goi x=CD, khid6 AD=+AC>+CD* =\x>+9 va BD=8—x véi 0<x<8

2 f—
Thoi gian anh Ti di tir 4 dén B 1a: #(x) = x6+9 +_88x
Ta co: t’(x):l. X _l,
6 Jx*+9 8
' s 1 2 2 9
t(x)=0<:>—__=0<:>3 X +9=4dx=>Tx" =81 x=t—.
6Vx’+9 8 J7

Vi x€[0;8] nén x=

2
: f(8)=@, t(ij_mﬁ

Ta co: t(0) = =
aco: 1(0) :

|

o)

Vay thoi gian ngin nhat khi x=— va t( J ~1,33h~80p.

Sl

3

7
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Vi du 3. Hai thanh phd ¢ hai vi tri 4 va B cach nhau mét con song. Nguoi ta xdy dung mot
cdy cau bic qua song biét rang vi tri 4 cach con song mot khoang 1 4km , vi tri B cach
con song mot khoang la 6im (dugc moé hinh hoéa nhu hinh v€ bén dudi), HE + KF = 20km
va do dai EF khong d6i. Hoi d6 dai EH 13 bao nhiéu km dé dudng di tir thanh phd 4 dén
thanh phd B 1a ngin nhét (di theo duong AEFB)?

A giem !

6km

Loi giai:

bat HE=x(0£x£20)3KF=20—x

= AE =~16+x> , KB =1/36+(20~x)’

Puong di tir thanh phd 4 dén thanh phd B (di theo duong AEFB) 13 AE + EF + KB.

Pé dudng di tir thanh phd 4 dén thanh phd B 13 ngan nhét thi 4E + KB dat gia tri nho nhat
(vi EF khong d6i).

Dit f(x)= AE+KB =16+ +/36+(20-x)" .

_ X 3 20—x
V164" \[36+(20-x)’

/(x)

X 20—x

& - =0
V164" \[36+(20-x)’

f'(x)zO

X 20—x x:S(N)
< = < .
Vie+x®  [6+(20-x)  [x=—40(L)

Béng bién thién
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Vay d6 dai EH =8 km thi dudng di tir thanh phd 4 dén thanh phd B 1a ngin nhat.

Bai toan 3: Max, min lién quan dén toc do thay doi.

Phwong phdp: Cho ham s6 y = f(x), khi d6 toc d6 thay doi ciia ham s6 y = f(z) 1a dao
ham f'(z).

Vi du: Doanh sé ban hé thong am thanh ndi méi trong mot khoang thoi gian du kién s&

5000 .
tudn theo duong cong logistic R = R(x) = T,x > 0 trong d6 thoi gian = dugc
+5e"

tinh bang ndm. Hoi tbc d ban hang dat tdi da vao ndm nao?
Loi giai
25000e

Téc d6 ban hang 1a R'(z) = ————, 2 >
(@) (14 5e ")

Téc d6 ban hang t6i dakhi R'(z) dat gia tri 16n nhat, ta cAn tim gid trj 16n nhat cia R'(z)

trén [OH—OO) :

e’(1+5e ") +e*.2.(1+5e").5e”  25000(5¢ * —1)

Taco R"(z) = 25000— - -
(14 5e) (14 5e™)

R"(z)=0<5e"—1=0< z=1Inb.

Ta c6 BBT

x |0 In5 1o

R" } 0 -
1250

6250 0
9
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Tu BBT suyra R' dat gi4 tri én nhatkhi = In5 ~ 1,61.

Viay toc d6 ban hang dat t6i da vao thoi diém nam thi hai.
Bai toan 4: Max min lién quan dén hinh hoc
Phwong phap:

Tur dit bai todn, ta s€ xay dung dugc mot ham so, tiép theo ta can xét ham s6 dé (tim max,
min) theo yéu cau cua d¢ bai.

Luu ¥ cac cong thic lién quan dén thé tich, dién tich cac hinh.
@ Dién tich hinh chit nhét c6 hai kich thude a,b 1a S = ab.

@ Dién tich hinh vuéng canh a : S = a*.

. b).h
@ Dién tich hinh thang, ddy nhé a, day 16n b, chiéucao h 1a S = M.

V3

“n r iy A 2
@ Dién tich tam giac déucanh a : S = a” —.

1
@ Dién tich tam giac vudng la § = §ab.

Mot s6 cong thirc hinh hoc khong gian:

*Hinh hop chir nhat:

Dién tich xung quanh: qu =2(a+1b).c A I

Dién tich toan phan S = qu + S

day

Thé tich hinh hop: V = abe.

*Hinh 1ap phwong

Dién tich xung quanh: qu = 4a’.

Thé tich hinh hop: V = a”. PRI N -

Dién tich toan phan S » = qu +S5

day
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dinhS

Hinh nén:

Dién tich xung quanh: qu = 7rl. : sinh

Dién tich toan phan S » = 7rl + 7r’

> "t
-

. 1
Thétich V = g7rr2h.

bén kinh dav

Hinh tru:

Dién tich xung quanh: S = 27rh. m

Dién tich toan phan S » = 2nrh + 2mr’.

Thé tich V = 7r’h. rt—

Vi du 1. Tir mot miéng bia hinh vudng c6 canh bang 12 cm, ngudi ta cit b di bon hinh
vudng nho co canh bang z (cm) & bdén goc (Hinh a) va gip lai thanh mot hinh hop khong
nap (Hinh b). Tim z dé thé tich cta hinh hop 1a 16n nhat.

X X
i x
12 5
' : /-
| I E— ) £ 7
A
. - x|
—p
12
a) b)

Giai
Theo d& bai, ta co: canh ctia hop 1a 12 — 2z (cm).

Chiéu cao ctia hop 13 2 (cm).

Thé tich ciahop 1a V = (12 — 22)°.x = 42° — 482” + 144z, v6i 0 < 1 < 6..
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Taco V'(z) =122° — 962 +144 =0 = z = 6,2 = 2.
Taco V(0) = 0;V(2) =128,V (6) = 0.

Vay max V(z) = V(2) = 128.

[0;6]

Vay véi £ = 2 thi thé tich ctia hinh hop 1 16n nhét.

Vi du 2. Mot nha san xuat mudn thiét ké mot chiée hop co

dang hinh hop chit nhat khong co nép, co day 1a hinh vudng va

dién tich bé mat béng 108 ¢m® nhu hinh bén. Tim cac kich y
thude cua chiée hop sao cho thé tich ciia hop 1a 16n nhat. .

Giai
Dién tich cac bé mat cua hop la dién tich toan phan cia hop,ta co

a2
S, = 2’ +2(x+1).h =12 +4zh =108 = h :1084—:1:(0m)
/ T

, 108 —2* 108z —2°

Thé tich ciahinh hop 1a V = 2>.h = 7 (em®),z > 0.
xz
—3z” +108
TacéV'(x)z%zOéﬂ::G.
Bang bién thién:
X 0 6 +0
A% - 0 —

Dua vao BBT ta thiy thé tich 16n nhit ctia hinh hop khi d6 dai canh day z = 6¢m. Khi
. ek e . 108 -6
do, chiéu cao cua hinh hop 1a ST = 3(cm).

Vi du 3. Cho hinh thang c6 day nhé va canh bén bing nhau va bang 5. Tim dién tich 16n
nhit cta hinh thang can do.
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A 5 B
5 53
= =
) '
P/ 3 K & (

Xét hinh thang can ABCD c¢6 day nho AB, goi H, K lan luot 1a chin duong cao ké tir A
va B xubng CD.

bat CK =DH =2,0<z <5

Tacd CD = 5 + 22, AH = AD® — DH? = 25 — 2.
Dién tich hinh thang ABCD 1a

2
(AB+CD).AH _ (5+5+27)N25 -z :(5+x)m

2 2

Xét ham s6 S(z) = (5 + z)V25 — 2° trén [0;5).

S =

—22° —5x +25

\25 — 2

Taco S'(z) =

:0@—2x2—5x+25:0:»x:g.

Bang bién thién:

Tl bang bién thién, ta thiy max S(z)=2S [g] _ V3

Vay hinh thang c6 dién tich 16n nhat bang

7543
-,
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Vi du 4. M6t nha san xuét can 1am ra nhirng chiéc binh cé dang hinh tru véi dung tich 1000
cm?® . Mt trén va mat dudi cta binh duogc lam béng vat li€u co6 gid 1,2 nghin déng/ cm? |
trong khi mt bén ctia binh dugc lam bang vat liéu c6 gia 0,75 nghin déng/cm” . Tinh cac
kich thudc ctia binh dé chi phi vat liéu san xuat mdi chiéc binh 1a nhé nhat.

Giai

Goi ban kinh day cta binh 1a z(cm),z > 0 va h(cm),h > 0 la chiéu cao cua thung.

Taco V = 1000cm?® = wz*h = h = 1000.

2
T

Dién tich mat trén va mat dudi cta binh la 272>, .

Chi phi san xut mat trén va mat du6i cia binh 1a 1,2.272° = 2,472°.

Dién tich mat bén cua binh la 27wzh = 27z 10020 = 2000
¥ T
. 2 1
Chi phi san xuat mat bén 1a 0,75. 000 = 000 .
x x

Tong chi phi 1a T(z) = 2,47z” + 1500
T

Bai toan tr thanh tim gi4 tri 16n nhat caa T'(z) trén (0;+400).

Taco T'(z) = 4,87z — 1580 — 0=z = 3/@
T 27

Bang bién thién
-
x |0 g[oe +
V 27
T'(x) 0 -
T(x) | +'/.‘\\ [~ - v <+
e A «\i 2n ) ,/// i
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Dé chi phi san xuit mdi chiéc binh 1a nhé nhit thi ban kinh d4y cua binh la ,3/6? va chiéu
T
1000

y
Wsﬁ%]

cao cua binh la

2

Vi du 5: Nhom ban Btc dung trén mot
khu dat bang phang mot chiéc 1éu tir mot
tdm bat hinh vudng c6 do dai canh 4 m
nhu hinh bén véi hai mép tam bat sat mat
dat. Tinh khoang cach AB dé khoang
khong gian trong 1&u 13 16n nhAt.

Loi gii

Gia st léu duyng lén dugc hinh ling try ding ABC.A'B'C' véi
AC =BC =2,BB'=4,AB=z(0 <z <4).

2
Khi do AH = g,CH —VAC? — AH? = 1/4—%

2
’ X
SAABC = AB.CH = z.|4 —Z
2
Thé tich khéi lang trula V, . =S, BB'=um,/4— %.4 — 2216 — 2°.
Xét ham s6 V(z) = 22V16 — 2° trén (0;4).

2
TacéV'(m)—MzOéaz:%ﬁ.

B V16 — z?
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Bang bién thién

X 0 0]

y + 0

Dua vio bang bién thién, ta thay max V(z) =16 tai z = 20/2.

Vay AB = 242 thi khoang khong gian trong 1&u 14 16n nhat.

Vi du 6: Tir mot khiic gd tron hinh tru c6 duong kinh bang 40 cm, can
xa thanh mét chiéc xa c6 tiét dién ngang 13 hinh vudng va bdn miéng phu
t6 mau xam nhu hinh v&. Tim chiéu rong = cua miéng phu dé dién tich
str dung theo tiét dién ngang 13 16n nhét.

Giai
M Q
A — B
D C
N P

Goi z,y lan lugt 1a chi€u rong va chi€u dai cua miéng phu.

Dién tich st dung theo tiét dién ngang1a S = S + 4xy.

MNPQ

Canh hinh vuéng MN = = 20\/7 (cm)

N

2
Dodd S = (20\/5) + 4zy = 800 + 4zy (1).
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Lai co

2
AB’ + AD® = BD* = 40* = (2:1: + 20\/5) +y? = 1600 = 1 = 800 — 8022 — 4z

oy = 300 — 8022 — 427
Thay vao (1) ta dugc
S = 800 + 42800 — 8022 — 427 — 800 + 4480027 — 8022 — 4z

Taco 22 = AB— MN = AB — 2082 < BD — 2082 = 40 — 2042
Vay 0 < 2 < 40 — 202
Xét ham s6 S(x) trén khoang (0;40 — 20\/5)

Ta

co
534 —15\2

2

S'(x) = 1600 — 2402°v2 — 162° — 16:1;(100 152 - :1:2) g

534 — 1542
>

la gia tri can tim.

LapBBTtacod x =

Vi du 7. Ttr mot tAm ton hinh vudng c6 canh 2m, ngudi ta cit boé di bon tam giac cin bing
nhau c6 canh day la canh ciia hinh vudng roi ghép lai thanh mot hinh chép tir giac déu
(tham khao hinh vé). Gia str cic mbi han ghép 1a khong dang ké thi khdi chép dugce tao
thanh c6 thé tich 16n nhét la bao nhiéu m’.
(Két qua lam tron dén dén hang phan trim)

Loi giai

Goi dg dai canh day cua hinh chop 1a x(m).
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A I - B

o* %Q

D e

Do MN < IJ =2 = x e (0;+/2).

Ta co: 0K=§;OA=§=\/§:>SK=AK=\/_—§.

2 2
Do vdy: SO=+/SK*-OK" = [\/E—gj _%zwlz_ﬁx.
Khi d6 thé tich khéi chép la: V=%x2\/2—\/5x.

Xét f(x) zéxZ\/Z—x/Ex ,taco

2 2
f'(x):l 2302 — 2% — %2 V2 _1 4x(2-~/2x)—2x _ 8x—52x
: 22-2x ) 3 2y2-2x 3242 -+2x)
x=0
f'(x)=0<:>8x—5\/§x2=0<:> 42
TS
Ta c6 bang bién thién:

[ tx)

re / \
42

Ta thay thé tich ciia mé hinh 16n nhat khi canh day ctia mé hinh 1a x= -

Khi d6 thé tich 16n nhét ctia khoi chop 1a 7, = f( ~0,27.

4\/5} 32410

5 375
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Phan II1. BAI TAP TU LUYEN

Phin A. Tric nghiém ding sai

Cau 1. (Cum truong THPT Hai Duong 2025) Cho ham sd f(x)=92-20In(x+1).
a) Tap x4c dinh cia ham s y= f(x) 14 D=(~1L+w).
b) Him s6 y = f(x) nghich bién trén khoang (~1;+o0).
¢) Bat phuong trinh f(x)>72 c6 diing 3 nghiém nguyén.
d) M4t nghién ctru chi ra r?mg sau khi tham gia m§t khoa hoc, phén tram kién thuc sinh
vién con nh¢ sau ¢ thang két thiic khoa hoc dugc xac dinh boi ham s y = f (¢), trong do
/(¢) duoc tinh bing % va 0<¢<24.Phan tram kién thirc sinh vién con nhé 50% khi ¢ =7
(két qua 1am tron dén hang don vi)

‘ Cau 2. Trong mot t‘r(‘) choi, thtr thach, ban Giég dang & trén thuyén (vi tri 4 ) cach bo
ho (vi tri C ) 300 m Vf‘l candi dén vi tri B trén bo ho nhuﬁ hinh v¢, 7 q ’
khoang cach ttr‘ C dén B 1a 400 m, lu}l y 1a Gidp c6 thé ‘chéo thuyén’ thang tor 4 dén B
hodc cheo thuyén tr 4 dén mot di€ém nam gitta C va B ro1 chay bd dén B .

T A
if i
S —— ™
— L
e
; 340 o ! N
100 m + g I 5
= I &
| -
. [ e
e o — TR T o e R e
L TS c 400m

Biét rang Giap chéo thuyén véi tbec dd 50 m/phat va chay bd véi toc dd 100 m / phut .

a) Thoi gian Giap chéo thuyén thang tir 4 dén B 1 1a 10 phiit.

b) Thoi gian Giap chéo thuyén tir 4 dén C rdi chay bd tir C dén B 1a 1a 10 phut.

¢) Gia sir Giap chéo thuyén thang dén diém D nam giita B va C va cach C mot doan
x('m) nhu hinh v& duéi day, roi chay bo dén B thi thoi gian Gidp di tir 4 dén B duoc

tinh bang cong thirc

7(x)= ﬁ(\/xz +90000 +400—x) (phat).

d) Thoi gian nhanh nhéat dé Giap ditir 4 dén B xép xi 9,2 phut (két qua lam tron dén hang
phan chuc).

Cau 3. Mot cong ty san Xuét dung cu thé thao nhan dugc mot don dat hang san Xuét
8000 qua bong pickleball. Cong ty nay sé hiru mot s6 may moc, mdi may co thé san xuat
30 qua bong trong mot gio. Chi phi thiét 1ap cac may nay 1a 200 nghin ddng cho mdi may.
Khi duoc thiét 1ap, hoat dong san xuét s& hoan toan dién ra tu dong dudi sy gidm sat (nguoi
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gidm sat s€ giam sat tat cd cac may). SO ti€n phai tra cho nguoi gidm sat 1a 192 nghin dong
mot gio.

a) Trong 1 gid, can 266 may dé san xuit dugc 8000 qua bong pickleball.

b) Trong g gid, can 100 may dé san xuat dugc 8000 qua bong pickleball.

¢) Chi phi hoat dong thap nhét 13 6,5 triéu dong.
d) Dé chi phi hoat dong thap nhat, cong ty can sir dung 16 may.

Cau 4. Chi phi nguyén liéu ciia mot con tau chay trén song duoc chia lam hai phan.
Phan thir nhit khong phu thudc vao van tdc va bang 480 nghin dong trén 1 gio. Phan thi
hai ti 18 thudn v&i 1p phuong cia van tc, khi v=10km/h thi chi phi nguyén liéu phan
thtr hai bang 30 nghin dong /gio. Goi x( km/h) 1a van toc cla tau.

480

a) Chi phi nhién liéu cho phan tht nhit trong thoi gian tau chay quing dudng 1 km la ==
X

(nghin dong).

b) Tong chi phi nhién lidu tau chay trong 1 gid 12 C(x)=480+0,03x’ (nghin dong).

¢) Tong chi phi nhién liéu tau chay trén quing dudng 1 km giam khi van tdc cua tau thudce
(0;30).

d) Tong chi phi nhién liéu dé tau chay trén quing duong 1 km nho nhat 14 43 (nghin dong).

Ciau 5. Nha may 4 chuyén san xuit mot loai san pham cho nha may B. Hai nha
may thoa thuan rang, hang thang 4 cung cdp cho B sb lwong san pham theo don dit hang
cia B (t6i da 100 tin san pham). Néu s lugng dat hang 1a x tan san pham thi gi4 ban cho
mdi tin san pham clia 4 cho B dugc biéu dién bdi cong thie: P(x)=45-0,001x" (triu
dong). Chi phi dé 4 san xuét x tin san pham trong mot thang 1a C(x)=100+30x tri¢u
dong (gdm 100 triéu dong chi phi c¢b dinh va 30 triéu dong cho mdi tAn san pham).

a) Loi nhuan ma 4 thu dugce khi ban x tén san pham (0<x<100) cho B dugc biéu dién
boi cong thue H (x) =-0,001x" +15x-100.

b) S6 tién ma 4 thu dwoc khi ban 10 tin san pham cho B 1a 600 tri¢u dong.

¢) Nha may 4 ban cho nha may B50v2 ~70,7 tan san phim mdi thang thi thu duoc loi
nhuén 16n nhat.

d) Chi phi dé 4 san xuat 10 tan san pham trong mot thang 14 400 tri¢u dong.

Cau 6. Mot loai thude duoc dung cho mogt bénh nhan va né)ng do thude trong mau
cta bénh nhan dugc giam sat bdi bac si. Biét nong do thudc trong mau ctia bénh nhan sau

khi tiém vao co thé trong ¢ gid dugc cho boi cong thire c(t)= zt 1(mg/ 1).
£+

a) Sau khi tiém thudc 2 gio thi ndng d¢ thude trong mau clia bén nhan bang 0,4(mg/1).
b) Sau khi tiém thudc thi ndng d6 thudc trong mau ciia bénh nhén ¢ thé vuot qua
0,5(mg/1).

¢) Sau khi tiém thudc 1 gid thi ndng d6 thude trong mau cua bén nhan cao nhat.
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d) Sau khi tiém thuoc thi nong dé thudc trong mau cuia bénh nhan cao nhat bang
0,5(mg/1).

Cau 7. Mot soi day kim loai dai 6 cm . Nguoi ta cit soi day d6 thanh hai doan. Poan

c6 do dai x (cm) dugc uon thanh duong tron va doan con lai duge uon thanh hinh vudng

(0 <z <6).

a) Ban kinh duong tron 13 7 = —.
T
2
(6—2)
R

(4 T 7T):132 — 1271 + 367
167 '

b) Dién tich hinh vudng l1a

¢) ) Tong dién tich hai hinh 1a

d) Khi x = 26+—7Tn thi hinh vuéng va hinh tron twong tmg c6 tong dién tich nhé nhét.

Cau 8. (S¢ Lao Cai 2025) Khi loai thudc A duoc tiém vao bénh nhén, ndng do (
mg/1 ) cia thudc trong mau sau x phit (ké tir khi bt dau tiém) duoc xac dinh boi cong
30x
X’ 427

a) Thoi diém 1 phat sau khi tiém, nong do thudc trong mau 1a 10(mg/1).
60-30x"
(x2 + 2)2
¢) Trong khoang thoi gian tir 1 phut sau khi tiém tré di, ndng do thudc trong mau giam dan.
d) N@)ng dd thude trong mau dat gia tri 16n nhét tai thoi diém 2 phut sau khi tiém.

thirc: C(x)= (Nguon: James Stewart, J. (2015). Calculus. Cengage Learning)

b) Dao ham cua ham sé C(x) 1a C'(x)

Ciu 9. (S¢ Quang Nam 2025) Nha éng 4 can lam mot bé chira nude ¢ dang khdi
hop chir nhat khong nap, ¢ day 1a hinh chit nhat va chiu dai gip ba lan chiéu rong, khi
hop tuong tmg c6 thé tich bang 1152dm’ . Gia st bé day cia thanh bé va day bé 1a khong
dang ké, Gia thué cong nhan dé lam bé 1a 400000 dong /m>. Goi x 1a chidu rong cia day
bé ( x 1456 duong va c6 don vi 1a dm ).

a) Chiéu cao cua bé nudc 1a ﬁ(dm).
X

b) Dién tich xung quanh cta bé chtra nudc 1a 3072 (dm2 )
x

2 n A 1 s 1R 4, , 1. 3072
¢) Tong dién tich can lam cia bé chura nude 1a
X

+6x° (dmz)
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d) Chi phi thap nhat ma 6ng A tra cho céng nhan lam bé nudc theo yéu cau 1a 3072000
dong.

Céu 10. Mot chit diém chuyén dong theo phwong trinh s(t)=¢ -3¢ +61+4, trong
d6 0<r<10,¢ tinh bang gidy va s() tinh bang mét.
a) Quing dudng chat diém chuyén dong trong 2( s) dau tién 1a 8( m).
b) Van tdc tie thoi cua chat diém tai thoi diém ¢=3(s) 1a 15( m/s).
¢) Tai thoi diém ma s(¢)=22( m) thi gia toc tic thoi cua chat diem 12 12( m/s?).

d) Tai thoi diém 7=2('s) van toc tirc thoi clia chat diém dat gia tri nhé nhat.

Céau 11. (Lién Trwong Nghé An 2025) Nhan dip Tét Trung thu, bac Oanh lam céc
dén 16ng cho con. Mdi dén bac diing mot soi ddy dong dai 24dm cat thanh 3 doan dé
uén lam khung dén. Poan thir nhat bac u6n thanh
hinh vubng 4BCD c6 canh bang x(dm) d€ lam day,
hai doan cOn lai c6 @6 dai bang nhau uén thanh cac
dwong gip khtic ASC va BSD. Khung dén sau khi
hoan thién ¢6 hinh dang 1a mot hinh chop ti giac déu
S-ABCD va mat ngoai cia den dwoc dan gidy mau
dé trang tri ( xem cac moi ndi, dan 1a khong dang ké).
Khi dé ta co:

a) D6 dai canh bén ctia khung deén bang 6—x(dm).
b) Khi x =2(dm) thi d6 dai dwong cao ctia khung den
1a V14 (dm)

¢) Khi tat cd cic canh bang nhau thi dién tich gidy
mau can dung l1a 9(1+\/§)dm2

d) Thé tich phan khong gian ctia den 16ng 1é6m nhit khi x = 2,79dm ( K&t qua lam tron dén
hang phan tram)

CAu 12. M6t tAm nhom hinh vudéng ABCD c¢6 canh bang 30 cm . Nguoi ta gip tim
nhom theo hai canh EF va GH cho dén khi AD va BC tring nhau nhu hinh vé bén dé
dugc mothinh lang tru khuyét hai day.

A E G B E G

O

L
™
o

v

Y

0

‘T]
o/

S
41{
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a) Thé tich khoi lang try dugc tinh bang cong thire V = 308 trong d6 S 1a dién tich ctia tam
giac AEG.

b) Gia tri ciia x dé thé tich khdi lang tru 16n nhat 1a x = 10( cm).

¢) Dién tich ciia tam gidc AEG bang V30 - /(15 — x)2 - (2x — 15).

d) Thé tich khdi lang tru 16n nhat bang 1250 .

Cau 13. M6t khu du lich sinh thai dang khai thac dich vu chéo thuyén va ngdm canh
ven hd. HO nwdce c6 dang hinh tron tim O, ban kinh bang 1 km va tai hai vi tri A, B d6i
xtrng nhau qua O ngudi ta xay dwng noi ban vé vao va noi két thiic tham quan. Du khach
sé duwgce st dung dich vu chéo thuyén tir vi tri A dén vi tri C trén bo ho va sé cb xe ché
ngam canh tir vi tri C men theo b& ho dén noi két thic B. Biét rang van tdc chéo thuyén
14 100 m mdi phit va van tdc xe chay ngdm canh 14 200 m moi phit. Goi x (radian) 1a s6
dogécm(OSx<%).

a) Khi x = 0 thoi gian di tir A dén B 1a 20 phit.

b) Quang dudng xe ché ngudi di ngdm canh 1a 1000x ( mét).

¢) Thoi gian di tir A d&én B 1a 20cos x + 5x (pht).

d) Thoi gian xe di tir A dén B luén it hon 22 phit 30 gidy v6i moi cach chon tir vi tri diém
C.

Céau 14. Nhan ngay quéc té Phu nit 20-10 nam 2024. Ong M da mua tdng vg mdt
mén qua va dat né trong mot chiéc hop chir nhat c6 thé tich 1a 32 (dvtt) c6 day 1a hinh
vuong va khong nip. D& moén qua tré nén dic biét va xtmg tim véi gid tri cia no, dong quyét
dinh ma vang chiéc hop, biét réng dé day cua 16p ma trén moi diém cua chiéc hop 1a khong
ddi va nhu nhau. Goi chiéu cao va canh day cua chiéc hop lan luot 12 h va x.

a) Cong thire tinh thé tich chiéc hop 1a V = x2h.

b) Dién tich cdc mat ngoai cua chiéc hop 14 S = 2x? + 4xh.

¢) Dién tich tat ca cic mit dwgc ma vang 13 Sy, = 2x2 + 4xh.

d) Khi canh day cta chiéc hop x 16n hon 4 thi x cang 16n, lugng vang dugc ma cang ting.
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Céu 15. M6t tAm nhém hinh vudng canh 240cm. Ngudi ta cit & bén gbc cua tim nhom
d6 bon hinh vuong bang nhau, mdi hinh vudng c6 canh bang x(cm), rdi gap tim nhom lai
nhu hinh vé& dudi day dé dugc mot cai hop khong nap.

P ~
~ ' ~
o~ P I ——— D _i———

=

-~

~

Cau 16. Khi bé qua strc can cia khong khi, do cao (mét) ciia mot vat thé sau thoi
gian t gidy dugc phong thiang dung 1én trén tir diém cach mit dat 5 mét véi tc do ban dau
39,2 m/slah(t) = 5 + 39,2t — 4,9t?, chon chiéu dwong la chiéu huéng tir dudi 1én (theo
Vit li dai cuong, NXB Giao duc Viét Nam, 2016). Cac ménh dé sau dang hay sai?

a) Van tdc cua vat sau 3 gidy 1a 4,6 m/s

b) Khoang thoi gian vat & do cao trén 10 mét dai hon 7 giay.

¢) Van tdc cua vat lac cham dat sép xi —40,43 m/s.

d) Vat dat d6 cao 16n nhat béng 83,4 mét tai thoi diém t = 4 giay.

Céu 17. Trong mot phong thi nghiém c6 may do ndong do khi CO, cho thiy: ndng d6 khi
CO, trong phong thay doi theo thoi gian t (tinh bang gid) va duge thé hién qua ham sd
f(£) = 400 + 22— (ppm), v6i t = 0 (Khi noi ndng do khi CO, trong khong khi Ia 400
ppm , diéu d6 c6 nghia 1a: Trong mdt triéu phan thé tich cua khong khi, c¢6 400 phan thé
tich 1a khi CO,, ).

Céc khang dinh sau ding hay sai?

a) Nong do khi CO, trong phong tai thoi diém t = 0 1a 400(ppm).

b) (1) = 2o voi ¢ 2 0.

¢) Nghiém cta phuong trinh f'(t) =0lat = 2.

d) Nong d6 khi CO, cao nhat do duoc trong phong thi nghiém (lam tron dén hang don vi)
1a 947 (ppm).

Cau 18. Nha may A chuyén san xuat mot loai san phim cho nha may B. Hai nha
may thoa thuan rang, hing thang nha may A cung cap cho nha may B s6 lugng san pham
theo don dit hang cua nha may B (tdi da 100 tAn san pham). Biét rang, néu sb luong dit
hang 14 x (tdn) san pham thi gia ban cho mdi tan san pham 1a P(x) = 45 — 0,001x? (triéu
d6ng) va chi phi dé nha may A san xuat duoc x (tan) san pham trong mét thang 1a C(x) =
100 + 30x (triéu dong, gdm 100 triéu dong chi phi ¢d dinh va 30 triéu dong cho mdi tin
san pham).

a) Loi nhuin ma nha may A thu dugc khi ban x (tdn) san pham ( 0 < x < 100 ) cho nha
may B 1a H(x) = —0,001x® + 15x — 100.
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b) Chi phi dé nha may A san xuat 10 tan san pham trong mdt thang 1a 400 triéu dong.

¢) S tién nha may A thu dugc khi ban 10 tan san phiam cho nha may B 1a 600 tridu dong.
d) Nha may A ban cho nha may B khoang 70,7 tan san pham mdi thang thi thu dugc loi
nhuén 16n nhat.

Cau 19. Nhip tim cua mot van dong vién chay sau t gidy (7> 0) ké tir khi roi vach

300-‘/lt2 +2t+25
xudt phat dugc cho boi cong thic P(t)= 3 s (s6 nhip tim/ phut). Biét
rang, v6i van dong vién d6 bac si dd dwa ra 161 khuyén khong nén diy nhip tim qua 175
(s6 nhip tim/ phat) dé tranh tinh trang qué tai cho tim.
a) Nhip tim cta van dong vién d6 khong vuot qua 150+/2 (sb nhip tim/phit).
b) Trong 2 phut dau tién ké tir khi xuat phat, nhip tim cta van dong vién d6 van trong
ngudng cho phép theo 161 khuyén cua bac si.
¢) Cong thirc cho biét tbe do thay doi nhip tim theo thoi gian 7 1a

3450-/2¢

P'(t)=
(t+25)> £ + 41 +50

d) Téc @6 thay d6i nhip tim cta van dong vién do tai thoi diém 1,5 phit sau khi xudt phat
bang 2,63 lan ( két qua lam tron dén hang phan trim) téc do thay doi nhip tim tai thoi
diém 0,5 phit sau khi xuit phat.

Phin B. Tu luan (Tra 16i ngin)

Bai 1. Nhiét 6 co thé ctia mot ngudi trong thoi gian bi bénh dugc cho bdi cong thirc
T(t) = —0,1£*+1,2t + 98,6, trong d6 T' la nhiét do (tinh theo don vi do nhiét do
Fahrqnheit) tai thoi diém t (tinh theo ngay). Tim tdc do thay d6i cua nhiét do 16n nhét cua
co thé nguoi do.

Bai 2. Doanh s6 (tinh bang s6 san phdm) ctia mgt san pham mai (trong vong maot s
24000
1+ 6e"’
tdugc tinh bang nam, ké tir khi phat hanh sdn pham md&i. Toc do ban hang 16n nhat dat

dugckhi t = Ina. Tim a.

nam nhat dinh) dugc mo hinh hod bang ham sé f(t) = t > 0, trong d6 thoi gian

Bai 3. Mot cong ty trung binh ban duoc 900 cai may loc nuéc mdi thang véi gia 8
triéu ddng/cai. Mot cude khao sat thi truong chi ra rang néu cir giam gia ban 100 nghin
3 . o - 9
dong thi s lugng may loc ban ra ting 10 cai. Biet ham chi phi 1a C'(z) = 2000 — gx
(tridu dong), v6i z 1a sb may loc ban ra trong thang. Tim loi nhuan 16n nhat ma cong ty

thu dugc (tinh theo triéu dong).

Tuyén tap toan thyc té max min ham s6 12 Trang 49



Tai liéu Toéan 12 Suu tam va bién soan: Ngo Duc Tai — SDT 089 971 004

Bai 4. Mot hd nuée & Bic Ontario di duge phu hdi sau mot vu tran axit khién tat ca
hdi & d6 chét. Mot chuong trinh tai tha ca da tha
800 con c4 hoi vao hd. Ba nam sau, sd luong
duogc ude tinh 1a 6000 con. Suc chta cia hod
dugce cho 12 8000 con. Dé danh gia kha ning tang
truong, ngudi ta md phong sb lwong ca trong hd

qua ting nam thong qua ham s

P(t) (a,b,c € R), c6 @6 thi nhu

1+ab™
hinh v& bén duéi (trong d6 ¢ tinh theo nam ké tir
lac bat dau tha ca vao hd). Sir dung md hinh trén hay tinh toc do ting truong tdi da (don vi

con/nam) cua dan cd. Két qua lam tron dén hang don vi.

Bai 5. Mgt h lam nghé dét vai lya to tam san xuat moi ngay dugc x mét vai lua

(1 <z< 18).T6ng chi phi san xuat 2 mét vai lya tinh bang nghin ddng, cho béi ham

chi phi C(z) = z° — 32° — 20z + 500. Gia sir ho 1am nghé dét nay ban hét san pham
mdi ngay véi gia 220 nghin dong/mét. Goi B(x) 1a s tién ban duge va L(x) 1a lgi nhuan
thu dugc khi ban z mét vai lua. Loi nhuan t6i da ma ho nay thu dugc la bao nhiéu?

Bai 6. Hang thang, nha may A cung cip cho nha may B s6 lugng san pham theo s6
lugng don dat hang ctia nha may B (t61 da 100 tan san pham). Néu so lugng dat hang 1a z
tan sdn phadm mot thang thi gid ban cho moi tan san pham dugc bi€u dién bdi cong thuce
P(x) = 50 — 0,001z (triéu dong). Chi phi dé A san xuat = san phim trong mot thang 1a
C(z) =95+ 35z (triéu ddng). Hoi loi nhudn 16n nhat nha may A c6 thé thu dugc trong
mot thang khi ban hang cho nha may B 14 bao nhiéu triéu dong?

Bai 7. Mot cong ty X san xuat may tinh bang cho hoc sinh, ban dugc = may mdi
thang. Gia ban mdi may tinh bang dwgc cho bdi cong thirc p(z) = 8600 — 10z (nghin
1000

T
d6ng). Hoi cong ty X s& ban bao nhiéu méy tinh bang mdi thang dé lgi nhuan 13 cao nhét?

dong). Chi phi dé san xuat mdi méy tinh bang 13 c¢(x) = z° — 4z + 500 + (nghin

Bai 8. Nha may A chuyén san xudt mot loai san pham cho nha may B. Hai nha may
thoa thuan rang, hang thang A cung cip cho B s6 lugng san pham theo don dit hang cua
B (tdi da 100 tan san pham). Néu sb luong dit hang 1a 2 tin san pham thi gia ban cho mdi

tin san pham 13 P(z) = 90 — 0,01z” (triéu dong). Chi phi dé A san xuit = tn san phim
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1 \ .
trong mot thang 1a C(z) = 2 (200 + 27x) (triéu dong), thué gia tri gia ting ma nha may

A phai déng cho nha nuéc 1 10% tong doanh thu mdi thang. Nha may A ban cho B bao
nhiéu tin san pham dé lgi nhuan thu duoc 13 16n nhét (sau khi da trir thué gia tri gia ting)?
Bai 9. Néu mot doang nghiép san xudt z san pham trong mot thang

(CB S N*;l <z< 4500) thi doanh thu nhan duoc sau khi ban hét sé san pham d6 1a

F(x) = —0,01z" 4+ 300z (nghin dong), trong khi chi phi san xuit binh quan cho mdi

30000

x
dugc ban hét. Trong mot thang, doanh nghiép can san xuit it nhat bao nhiéu san pham dé
loi nhuén thu dwgc 16n hon 100 triéu dong?

san pham 1a G(z) = + 200 (nghin dong). Gia sir s6 san pham san xuét ra luon

Bai 10. Mot doanh nghiép san xuat doc quyén mot loai san pham. Gia st khi san
xuét va ban hét 2 san pham d6 (0 < z < 2000), tong s tién doang nghiép thu dugc (don
vi: chuc nghin ddng) 1a f(z) = 20002 — 2* va tong chi phi (don vi: chuc nghin ddng)
doanh nghiép chi ra la g(z) = 2° + 1440z + 50. Gia st mirc thué phu thu trén mot don
vi san pham ban dugc 13 ¢ (chuc nghin déng) (0 < ¢ < 300). Mirc thué phu thu ¢ (trén

mot don vi san phém) sao cho nha nudc nhan duoc sb tién thué phu thu 16n nhét va doanh
nghiép ciing thu dugc lgi nhun 16n nhét theo muc thué phu thu d6 1a bao nhiéu déng?

Bai 11. M6t cong ty mudn dau tu vao hé thong dién mit troi ¢6 cong suat z (don vi
tinh MW). Theo nghién ctru cho thdy mot s6 thong tin sau: Chi phi ban dau la

C (z) = 1400 + 55z (ty dong). Doanh thu hang nim la R(z) = 28z — 0,152” (ty

1
dong/ndm). Chi phi van hanh hing ndm la C,(z) =12+ 0,35z + 0,0122° (ty
dong/nim). Hiy tim cong sudt z (Iam tron dén hang don vi) dé t6i da hoa loi nhuan trén
dau tu, duoc tinh 14 ty 18 loi nhuén hang nam trén chi phi ban dau. ¢

Bai 12. Ngudi quan 1i cia mot khu chung cu ¢6 100 cin hd cho thué nhén thiy rang
tat ca cac can ho sé cd nguodi thué néu gia thué mét can ho 1a 8 tri¢u déng mot thang. Mot
cudc khao sat thi trudng cho thiy riang, 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
cdn ho 1a bao nhiéu dé doanh thu 14 16n nhat?

Bai 13. Mot cong ty kinh doanh bit dong san c6 20 cin ho cho thué. Biét rang néu
cho thué mdi cin ho véi gia 2 triéu dong/1 thang thi tat ca cac can ho déu c6 ngudi thué.
Nhung ¢t mdi l4n ting gia cho thué mdi cin hd thém 200 nghin déng/1 thang thi c6 thém
mot can ho bi bo tréng. Hoi cong ty nén cho thué mdi cin ho bao nhiéu tién mot thang dé
téng s6 tién thu dugc 1a 16n nhét?
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Bai 14. Nam 2025, mot ctra hang can nhap vé téng cong 600 chiéc dién thoai. Ctra
hang s& nhén theo nhiéu 16 hang, mdi 16 hang chira sd luong dién thoai bang nhau. Chi phi
van chuyén 1a 50 USD cho moi 16 hang, cong thém mot loai chi phi van chuyén nira la 3
USD cho mdi chiéc dién thoai va phi nay ca nam chi tinh cho 1an van chuyén dau tién. Hoi
ctra hang d6 nén nhap mdi 16 hang bao nhiéu chiéc dién thoai dé chi phi van chuyén ca
nim 2025 14 thap nhat?

Bai 15. Mot trang trai rau sach & Pa Lat mdi ngay thu hoach duoc 1 tAn rau. Moi
ngay néu gia ban rau 1a 30000 dong/1kg thi ban hét rau, néu gia ban rau ting 1000 ddng/kg
thi s6 rau thira ra 20 kg. S6 rau thira nay duoc mua hét dé lam thuc an chin nudi véi gia
2000 dong/kg. Hoi dé mdi ngay thu duoc s tién ban rau 16n nhat thi trang trai d6 nén ban
rau voi gidbao nhiéu nghin déng?

Bai 16. Mot cong ty chuyén san xuét dung cu thé thao nhan duoc don dat hang san
xuit 9000 qua bong rd. Cong ty cé mot sé may moc, mdi may c6 kha ning san xuit 36 qua
bong 16 trong mot gio. Chi phi thiét 1ap mdi may 1a 250 nghin ddng. Sau khi thiét lap, qua
trinh san xuat s& dién ra hoan toan tu dong va chi can c¢6 nguoi giam sat. Chi phi tra cho
ngudi giam sat 1a 225 nghin déng mdi gid. S may moc cong ty can sir dung dé chi phi
hoat dong dat murc thép nhét 1a bao nhiéu?

Bai 17. Mdi tuin, mdt cira hang ban dién thoai di dong trung binh ban dugc 1000
dién thoai A véi gid 14 triéu déng mot cai. Biét rﬁng, néu ctr gidm gia ban 500 nghin déng/ 1
cai, sb lugng dién thoai A ban ra s€ ting thém khoang 100 cai mdi tuan. Biét rﬁng néu ban
x cai dién thoai A thi gid mdi cdi 1a p(x)(triéu d6ng) va ham chi phi hang tuan
C(x) = 12000 — 3z (triéu ddng). Dé lgi nhuan 1a 16n nhat, cira hang nén ban mdi cai dién

thoai A v&i gia bao nhiéu (triéu dong)?

Bai 18. Mot xe 6 t6 chd khach du lich c6 strc chtra tdi da 1a 16 hanh khach. Trong
mot khu du lich, mot doan khach gém 24 ngudi dang di bo va muén thué xe vé khach san.
Lai xe dua ra théa thuan véi doan khach du lich nhu sau: Néu mot chuyén xe cho =z

(44 — z)?
2

(ngudi) thi gid tién cho mdi nguoi 1a (nghin d6ng). Vi lgi nhuan nhu trén, thi
141 xe c6 thé thu duoc nhiéu nhét bao nhiéu triéu déng tir mot chuyén ché khach (1am tron
dén hang phan trim)?

Bai 19. Trong trung tdm thuong mai Lotte thanh ph Vinh, c6 mot nha hang ban
buffet hai san. Khi nha hang ban véi gia 200 ngan dong mot suit thi méi ngay nha hang
ban dugc 100 suat. Nha hang du dinh c6 dot giam gia dé kich cau trong dip cudi nim. Theo
khao sat tir thi truong thi mdi 1an giam gia 10 ngan dong mot suat thi nha hang ban thém
duoc 10 suat. Hoi nha hang can ban véi gia méi 1a bao nhiéu ngan déng mot suat dé doanh
thu trong mot ngay 1a 16n nhét?
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Bai 20. Bac Binh c6 mdt nong trai ao nudi ca, mdi ngay thu hoach duoc 2 tAn ca. Néu
ban cho thwong 14i v6i gia 30 nghin dong/kg thi hét c4, néu gia ban ctr ting thém 2 nghin
ddng/kg thi sb ca thira s& ting thém 10 kg. S6 ca thira ndy duoc ban dé lam thirc an cho
dong vat véi gia 10 nghin dong/kg. Hoi bac Binh phai ban véi gia bao nhiéu nghin dong/kg
dé s6 tién ban c4 mdi ngay dat doanh thu 16n nhat?

Bai 21. M6t nha xudt ban nhén in 4000 4n phdm. Nha xuét ban co tit ca 14 may in
duoc cai dit, hoat dong tu dong va giam sat boi 1 ki su. Moi may in co thé in dugc 30 4n
pham trong mot gid. Chi phi cai ddt may in 13 12 USD cho mét may, chi phi giam sat 1a
9USD mot gio. Tinh sé may in nha xut ban nén sir dung dé chi phi in 14 nhé nhat ?

Bai 22. Gia sir chi phi ddt hang va van chuyén C (don vi: triéu dong) ctia mot linh
kién dugc su dung trong sdn xuat mot xdc dinh boi  cong thuc
~ 19200000 27x
4 z + 3000

van chuyén. Tim z dé chi phi dat hang va van chuyén cho mdi linh kién trén 1a nho nhét.
Bai 23. Mot chu nha hang kinh doanh phan an udng dong gia c6 chién luge kinh doanh
nhu sau: Phi ¢d dinh dugc udce tinh trong mot nam 1a 55 triéu ddng. Chi phi mot phan an
udc tinh khoang 22 nghin dong. Gia niém yét trén thuc don 1a 30 nghin dong. Gia dinh
rang tat ca cac phan dn ché bién sin déu duoc ban hét va ki hiéu x 1a s6 phan an trong mot
nam, gia st = 1a s6 nguyén thudc [5000:25000]. Muc tiéu cua chii nha hang 13 tao ra loi
nhuén it nhét 1a 135 triéu dong mdi nam. Biét rang nha hang ma cira 300 ngay mot nam,

C(x)

x> 1. Trong d6 x 1a sb linh kién duoc dat hang va

héi trung binh mdi ngay nha hang phai phuc vu it nhit bao nhiéu phan in dé dat muc tiéu
trén?

Bai 24. Tran bong dé giao hiru giita d6i tuyén Viét Nam va Singapore & sin van dong
My Dinh ¢6 strc chira 60 000 khan gia. Ban t6 chirc ban vé v6i gia moi vé 1a 100 nghin
dong, s6 khan gia trung binh dén san xem bong da 1a 24 000 ngudi. Qua thim do du luén,
ngudi ta thdy rang mdi khi gia vé giam thém 10 nghin dong, s& c¢6 thém khoang 3000 khan
gia. Hoi ban t6 chirc nén dit gia vé 1a bao nhiéu dé doanh thu tir tién ban vé 1a 16n nhit véi
don vi tinh gia vé 1a nghin d6ng?

Bai 25. Nam 2025, mdt cira hang can nhap vé tong cong 600 chiéc dién thoai. Cira
hang s& nhan theo nhiéu 16 hang, mdi 16 hang chira sd dién thoai bang nhau. Chi phi van
chuyén 1a 50 USD cho mdi 16 hang, cong thém mét loai phi vin chuyén 1a 3 USD cho mdi
chiéc dién thoai va phi nay ca nam chi tinh cho 1an van chuyén dau tién. Hoi cira hang d6
nén nhap mdi 16 hang bao nhiéu chiéc dién thoai dé chi phi van chuyén ca nim 2025 thip
nhat?

Bai 26. Mot cira hang phan phdi gao vai chi phi mua vao 1a 30 nghin dong/1kg, ban
ra 14 35 nghin dong /1kg. V&i gia ban nay thi s gao ban duoc trong mot thang 1a 12000
kg. Dé ddy manh hon nita doanh sé tiéu thy gao trong mot thang, cira hang du dinh giam
gia ban va uéc tinh ring néu giam 1 nghin ddng / 1kg thi sé luong gao ban ra trong mot
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thang s& ting thém 4000 kg. Ctra hang phai dinh gid ban gao méi 1 bao nhiéu nghin dong
mot kilogam thi 1gi nhuén thu dugc trong thang cao nhat?

Bai 27. Mot dai Iy nhap khau trai cay twoi dé phan phdi cho cac cira hang. Mdi lan
nhap khéu trai cay, khoang chi phi van chuyén (khong d6i) 1a 25 triéu ddng. Chi phi bao
quan mdi ta trai cdy trong kho 1a 80 nghin dong/ngay. Thoi gian bao quan tdi da 10 ngay.
Biét rang, ké tir ngy dau tién nhap hang, dai 1y s& phan phdi tdi cdc ctia hang 25 ta trai cay
mdi ngay. Mdi 1an nhap hang, dai 1y phai nhap du trai cdy cho bao nhiéu ngay phan phi
dé chi phi trung binh cho mdi ngay thap nhét (bao gdm chi phi van chuyén va chi phi bao
quan trong kho)?

Bai 28. Chi phi vé nhién li¢u ctia mot con tau dugc chia 1am hai phan. Phan chi phi
thir nhat khong phu thudc véao toc do tau va bang 480 nghin dong mdi gio. Chi phi phan
th hai trén 1 km duong ti 1¢ thuan véi lap phuong cua toc do tau, khi tée d6 bang 20 km/h
thi chi phi phan thir hai bang 100 nghin d6ng mdi gio. Gia sir con tau d6 ludn giit nguyén
tbc do di chuyén, dé tong chi phinhién liéu trén 1 km dudng 1 nhé nhat thi tdc d6 cua con
tau d6 bang bao nhiéu km/h ? (1am tron két qua dén hang phan chuc).

Bai 29. Mot cong ty dang trién khai chién dich quang céo san pham moéi. S6 tién dau
tu quang cdo 1a A (tridu ddng). Theo két qua nghién ctru thi truong, sb luong san pham
ban ra (don vi: san pham) phu thudc vao chi phi quing cédo theo ham:

1013

g(A4) = 1000 +

In(1+ A). Biét rang, chi phi san xuit mdi san pham 1a 10 triéu

dong va gia ban mdi san pham 1a 20 triéu dong. Gia tri loi nhuan téi da ma cong ty co thé
dat dugc 1a bao nhiéu ti dong (1am tron két qua dén hang phan mudi)?

Bai 30. Mot xudng thi cong my nghé san xuét loai chup dén trang tri dang hinh chép
cut t&r gidc déu. Goi x 1a d6 dai canh day 16n (don vi: dm). Tinh toan cho thay téng chi phi
vt ligu (tinh bang nghin dong) cho mot chup dén 1a: C(x)=x" +27 (nghin dong). Thoi

gian san xuit cho mot chup dén duge xéac dinh 1a: T(x)=x+3 (gid).

Xuéng mubn xac dinh kich thude x dé chi phi vat liéu trung binh trén mot gio san xuat 1a
thap nhat, nham t6i vu héa hiéu qua sir dung thoi gian va vat lidu. Hiy tim gia tri ciia x.

Bai 31. Mot chit diém chuyén dong theo phuong trinh § = —* +9¢* +¢ +10
trong d6 t tinh bang gidy va S tinh bang mét. Thoi gian dé van tdc cua chat diém dat gia tri
16n nhét 1a bao nhiéu?
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. 1
Bai 32. Mot vat chuyén dong theo quy luat s(t) = — 3 t* 4 6t” véi t (gidy) 1a khoang

thoi gian tinh tir khi vat bat diu chuyén dong va s (mét) 1 quing dudng vat di chuyén duoc
trong khoang thoi gian d6. Hoi trong khoang thoi gian 9 gidy ké tir khi bat dau chuyén
dong, van tdc 1on nhat cua vat dat duge béng bao nhiéu?

Bai 34. Nguoi ta muén lam mot chiéc hop hinh hop chir nhat ¢ day hinh vudng va
thé tich 1a 10 1. Dién tich toan phan nhé nhat cia
hdp 1a bao nhiéu? x (m) A

, . . x(m)
Bai 35. Tu mot miéng bia c6 do dai hai eated |

canh 1an luot 14 0,9 m va 1,5 m nhu hinh bén. ™ 1001

Ban Minh cit di phan t6 mau xam va gap lai dé 24
duge mot hinh hop chir nhdt. Goi V 1a thé tich Sl A |
hinh hop chit nhat dugc tao thanh, V dugc tinh ‘

theo = boi cong thic nao? Tim z dé hinh hop >
tao thanh c6 thé tich 16n nhat.

Bai 36. Dé tao mot kién hang dang hinh lang tru dirng
v6i ddy 1a hinh chit nhat c¢6 chiéu dai gip d6i chiéu rong,
ngudi ta dung cic thanh gd ghép khit dong lai v6i nhau.
Biét rang, dung tich kién hang bang 9m® va gia thanh 1m’
g0 sir dung 1a 20 000 dong. Hoi sau khi hoan thanh kién
hang d6, ngudi ta can bo ra it nhat bao nhiéu triéu dong?
(Dién tich cic mép giira hai mat ké nhau khong déng ké)

Bai 37. Nguoi ta mudn 1am mot cai bdn chira nude dang hinh hop chit nhat khong c6
ndp day, day thung c6 chiéu dai gip ba lan chiéu rong va c6 thé tich 18 000 lit. Bé giam
chi phi, nguoi ta can phai thiét ké sao cho tong dién tich cdc mat ctia bon chira nude 1a nhé
nhat.Tinh chi phi thap nhat (don vi tinh tri¢u dong) dé san xuat ra mdt cai bon. Biét rang
gia vat liéu 1a 400 nghin dong/m” va gia thiét ké, thi cong, hoan thién cai bon 1a 300 nghin

dong/m” .

Bai 38. Mot nguoi mudn tao khdi hop dung qua
khoi lang tru tam giac déu, khong c6 ndp bang cach
cat ba goc cua mét tam giac déu canh a cac doan
phan con lai 1a mot tam giac

bang z, O<J,‘<%

deu bén ngoai la cac hinh chit nhat, réi gap cac hinh
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chir nhat lai tao thanh khoi lang try tam giac déu nhu hinh vé&. Tim d6 da = dé thé tich khoi
lang tru 16n nhat.

Bai 39. Cong ty cua Bac An dinh 1am mot bé chira nude co dang hinh try c6 nép day
bang thép khong gi co thé tich 1a 27r(m3) dé dung nuéc. Biét gia mdi mét vudng thép
khong gi 1a 500 nghin dong. Hoi chi phi nguyén vat liéu 1am mdi bé nudc thap nhit 1a bao
nhiéu? (két qua tinh bang don vi nghin déng va lay 7 = 3,14.).

Bai 40. Cho hinh vuéng ABCD c¢6 canh bang 4, chinh ~ #
giita ¢6 mot hinh vudng dong tam véi ABCD . Biét rang bdn
tam giac 1a bon tam giac can. Hoi tong dién tich phan t6 mau
nho nhit bang bao nhiéu? (lam tron két qua dén hang phan
tram)

Bai 41. Trong dot chao ming ky niém ngay 26 thang 3, trudng X co t chirc cho cac
16p bay cac gian hang tai san trudong. Dé c6 thé che ning, chira d6 dac trong qua trinh tham
gia hoat dong, mot 16p da nghi ra y tudng nhu sau: Dyung trén mat dat bang phang mot
chiéc 18u tir mot tAm bat hinh chit nhét c6 chiéu rong la 4m va chiéu dai 1a 6m, béng cach
gép ddi tAm bat lai theo doan ndi trung diém hai canh 1a chiéu dai caa tAm bat, hai mép
chiéu rong con lai ciia tim bat sat dat va cach nhau z (m). Tim = dé khoang khong gian
phia trong 1&u 1 16n nhat.

Goi y, hwong din giai bai tap phan tu luyén.
Phin A. Tric nghiém ding sai
Cau 1. (Cum truong THPT Hai Duong 2025) Cho ham s f(x)=92-20In(x+1).
a) Tap xéc dinh cta ham s6 y = f(x) 1& D=(-1+w).
b) Ham s6 y = f(x) nghich bién trén khoang (—L+o).
¢) Bat phuong trinh f(x)>72 c6 diing 3 nghiém nguyén.

d) Mot nghién ctru chi ra rang sau khi tham gia mot khoa hoc, phan trim kién thirc sinh
vién con nhé sau ¢ thang két thiic khoa hoc dugc xac dinh bi ham sé y = f (1), trong do6

f(t) dugc tinh bdng % va 0<¢<24.Phan trim kién thirc sinh vién con nhé 50% khi ¢=7

(két qua 1am tron dén hang don vi)
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Loi giai
a) Him s6 y = /(x)=92-20In(x+1) xé4c dinh khi x+1>0< x> 1.

Vay tap x4c dinh ctia ham sb 1a D =(~1;+e0).

Suy ra a) dung.

b) y=7(x)=92-20In(x+1)= f’(x)zi(i<0 Vxe(-L+). .
x+

Vay ham s6 nghich bién trén khoang (~1;+e0).

Suy ra b) ding.

c) f(x)272<:>92—201n(x+1)272<:>1n(x+1)£1<:>{xz_1 1<:>—1<x£e—l.
x<e-—

Vay tap nghiém cta bat phuong trinh da cho 1a S =(~Le-1].
Suy ra bt phuong trinh c6 diing 2 nghiém nguyén 1a x=0x=1.
Suy ra c) sai.

d) Phan tram kién thic sinh vién chi con nhé 50%

=92 -20In(+1)=50

<:>1n(t+1):%<:>tz7,2 (thang).

Chon dung.

Ciu 2. Trong mét tro choi thir thach, ban Giap dang & trén thuyén (vi tri 4 ) cach bd
hé (vi tri C ) 300 m va can di dén vi tri B trén bd hd nhy hinh vé,
khoang cach tir C dén B 12 400 m, luu ¥ 1a Giap c6 thé cheo thuyen thang tir 4 dén B
hodc chéo thuyén tir 4 dén mot dlem nam gitta C va B rdi chay bo dén B .

|

Biét rang Giap chéo thuyén véi tbc dd 50 m/phat va chay bd véi toc dd 100 m / pht .

a) Thoi gian Giap chéo thuyén thang tir 4 dén B 1a 13 10 phiit.

b) Thoi gian Giap chéo thuyén tir 4 dén C rdi chay bo tir C dén B 1a 13 10 phut.

¢) Gia sir Giap chéo thuyén thang dén diém D nam giita B va C va cach C mot doan
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x('m) nhu hinh v& duéi day, roi chay bo dén B thi thoi gian Gidp di tir 4 dén B duoc
tinh bang cong thirc

7(x)= L(\/xz 90000 +400—x) (phat).

100

d) Thoi gian nhanh nhat dé Giap ditir 4 d&én B xép xi 9,2 phut (két qua lam tron dén hang
phan chuyc).

Loi giai

h el e
'I"{....._’..,,...:'f._..........'_-,

S GRS 'V W—
a) AB=+AC*+CB* =500 m. Suy ra thoi gian di thang tir 4 dén B 1a 10 phut.

Suy ra a) dung.

b) Thoi gian di tir 4 dén C 1di chay bo tir C dén B%+%=1o phit.

Suy ra b) ding.
¢) Taco 4D =+/x>+300> ( m),DB =400 x( m) v6i 0 < x<400).

2 —
_ x*+90000 400 sz( x2+90000+400—x)
50 100 100

Thoi gian di tr 4 dén B 1a f(x)
(phut).
Suy ra c) sai.

OTaco f'(x)=—— L r(x)=0e x=100y3 €[0:100].

~ 50x*+90000 100’
£(0)=10,£(1003) =30033 +400~ 9,2, 7 (400) = 10.

- min /(x) = £ (10053) = 9,2 (phut).

[0;400]

Suy ra a) dung.

Cau 3. Mot cong ty san xuét dung cu thé thao nhan dugc mot don dat hang san xuat
8000 qua bong pickleball. Cong ty nay sé hiru mot s6 may moc, mdi may co thé san xuat
30 qua bong trong mdt gidr. Chi phi thiét 14p cac may nay 1a 200 nghin dong cho mdi may.
Khi duoc thiét 1ap, hoat dong san xuét s& hoan toan dién ra tu dong dudi sy gidm sat (nguodi
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gidm sat s€ giam sat tat cd cac may). SO ti€n phai tra cho nguoi gidm sat 1a 192 nghin dong
mot gio.

a) Trong 1 gid, can 266 may dé san xuit dugc 8000 qua bong pickleball.

b) Trong g gid, can 100 may dé san xuat dugc 8000 qua bong pickleball.

¢) Chi phi hoat dong thap nhét 13 6,5 triéu dong.

d) Dé chi phi hoat dong thap nhat, cong ty can sir dung 16 may.

Loi giai

a) Trong 1 gi®, can s6 may dé san xuit duoc 8000 qua bong pickleball 1a: 8000:30 ~ 267
(may) Nén khang dinh a) sai.

b) Trong % gid, can s6 may dé san xuit duge 8000 qua bong pickleball 1a:

8000 : (30-%) =100 (may)

Nén khing dinh b ) diing.

¢) Goi x,(x€N) 1a sb may cong ty co.

Chi phi thiét 14p 1a: 200x (nghin dong).

S6 gitr cAn dé san xuét 8000 qué bong 1a: 830()& (gi0).
X

8000.192 51200

S6 tién tra cho giam sat la: 20 (nghin dong).
X
Téng chi phi 1a: T =200x+ 51200 (nghin dong).
T'(x)=200— 512200
x

51200

2
X

& xP=256<x=16

=0

=T'(x)=0<200-

Bang bién thién:
x 0 16 +00
T'(x) 0
T(x) \. /
6400

Vay chi phi hoat dong thap nhat 13 6,4 triéu dong.
Nén khang dinh c) sai.
d) Dé chi phi hoat dong thip nhét, cong ty can sir dung 16 may.
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Nén khang dinh d) dang.

Ciu 4. Chi phi nguyén liéu ciia mdt con tau chay trén séng duoc chia 1am hai phan.
Phan thir nhit khong phu thudc vao van tdc va bang 480 nghin dong trén 1 gio. Phan thir
hai ti 1¢ thuan véi 14p phuong cua vén tdc, khi v=10km/h thi chi phi nguyén liéu phan
tht hai bang 30 nghin ddng /gio. Goi x( km/h) 1a van tc clia tau.

a) Chi phi nhién liéu cho phan thr nhit trong thoi gian tau chay quing dudng 1 km 1a 480

X
(nghin ddng).
b) Tong chi phi nhién lidu tau chay trong 1 gid la C(x)=480+0,03x* (nghin dong).
¢) Tong chi phi nhién lidu tau chay trén quing duong 1 km giam khi vén tc cia tau thudc
(0;30).
d) Tong chi phi nhién lidu dé tau chay trén quing duong 1 km nho nhat 14 43 (nghin dong).

Loi giai

a) Thoi gian dé tau chay quing duong 1 km 1a l Chi phi nhién liéu phan thir nhét cho
X

quang duong tau chay 1 km la 480- 1_480 (nghin dong).
X X

Do d6 ménh dé ding.
b) Chi phi nhién lidu phan mot dé tau chay 1 gio 14 480 (nghin dong).
Vi Phan thit hai ti 1¢ thuan véi lap phuong cia van toc, nén ta co: P, =k-x’.

Vi khi v=10km/h thi chi phi nguyén liéu phan thir hai bang 30 nghin dong /gio nén
30

30=k-10° = k = o7 =003, Suy ra P, =0,03x’. (nghin dong).
Tong chi phi nhién lidu tau chay 1 gio 14 C(x)=480+0,03x (nghin dong). Do d6 ménh dé
diang.
o R ‘ ‘ 480 s
¢) Chi phi nhién li¢u cho quang duong 1 km1a C(x)=——+0,03x".
X
, 480 0,09x* —480
Ta co: C'(x)=——+0,09x :x—z.C’(x) =0=0,09x*—480=0= x = 4 480 .
X X 0,09
Bang bién thién:
009 )
: '(x) - = 0
Cfx) “\\ _’_.-"""
\ #,f"/
u -~

| (480 |
i ——‘
| i |
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Tong chi phi nhién li€u cho tau chay trén quang duong 1 km giam khi van toc cua tau

thude (o; | 048009 j . Do d6 ménh dé sai.

d) Tong chi phi nhién liéu cho tau chay trén quing dwong 1 km nho nhit 1a

C[4/%] =74,89 (nghin dong). Do d6 ménh dé sai.

Ciau 5. Nha may 4 chuyén san xuit mot loai san pham cho nha may B. Hai nha
may thda thuan rang, hang thang 4 cung cap cho B so luong san pham theo don dat hang
cua B (t61da 100 tan san pham). Néu so lugng dat hang 1a x tan san pham thi gia ban cho

mdi tan san phdm clia 4 cho B duoc bicu dién boi cong thie: P(x)=45-0,001x" (triéu
dong). Chi phi dé 4 san xuét x tin san pham trong mot thang 1a C(x)=100+30x tri¢u
dong (gdm 100 triéu dong chi phi ¢b dinh va 30 triéu ddng cho mdi tAn san pham).

a) Loi nhuin ma 4 thu duoc khi ban x tin san pham (0<x<100) cho B dugc biéu dién

boi cong thitc H (x)=-0,001x" +15x-100.
b) S6 tién ma 4 thu dugc khi ban 10 tan san pham cho B 1a 600 triéu dong.
¢) Nha may 4 ban cho nha may B50v2 ~70,7 tan san phim mdi thang thi thu duoc loi
nhuén 16n nhat.
d) Chi phi dé 4 san xuat 10 tan san pham trong mot thang 14 400 triéu dong.
Loi giai
a. Dling
Doanh thu ctia 4 khi ban x tdn san pham cho B la:
xP(x)=(45-0,001x" ) x =—0,001x" +45x.
Loi nhuan ma 4 thu duoc khi ban x tdn san phdm (0<x<100) cho B duoc biéu dién
nhu sau: H (x)=-0,001x" +45x—(100+30x) = -0,001x" +15x~100.
b. Sai
S6 tién ma 4 thu dugc khi ban 10 tin san pham cho B 1a: —0,001-10° +45-10 = 449 (triéu
dong).
c. Ding
Ta co: H'(x)=-0,003x"+15.
H'(x)=0-0,003x> +15=0 <> x =502 (chon)
Tacé H (0)=-100; H (507/2) = 5002 ~100; H (100) = 400,
Viy 4 ban cho B khoang 50~/2 ~ 70,7 tin san pham mdi thang thi thu duoc lgi nhuan
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I6n nhét bang (5032 )=50032-100.
d. biang

Chi phi dé 4 san xuat 10 tan san pham trong mot thang la: C(10)=100+30.10 =400
(triéu dong).

Cau 6. Mot loai thude duoge dung cho mot bénh nhan va néng dd thube trong mau
cua bénh nhan dugc gidm sat boi bac si. Biét nong dd thuoc trong mau ctia bénh nhéan sau

khi tiém vao co thé trong ¢ gid dugc cho boi cong thire c(t)= zt 1(mg/ 1).
£+

a) Sau khi tiém thudc 2 gio thi ndng d¢ thude trong mau clia bén nhan bang 0,4(mg/1).
b) Sau khi tiém thudc thi ndng d6 thudc trong mau ctia bénh nhén ¢ thé vuot qua
0, S(mg / 1) .

¢) Sau khi tiém thudc 1 gid thi ndng d6 thude trong mau cua bén nhan cao nhat.
d) Sau khi tiém thudc thi nong do thudc trong mau cta bénh nhan cao nhat bang
0, S(mg / 1) .

Cau 7. Mot soi day kim loai dai 6 cm . Nguoi ta cit soi day d6 thanh hai doan. Poan

c6 do dai z (cm) dugc uon thanh duong tron va doan con lai dugc uon thanh hinh vuéng

(0 <z <6).

a) Ban kinh duong tron la 7 = E.
m
2
(6-2]
1

(4 1 w):f 1277 + 367
167 '

b) Dién tich hinh vudng la

¢) ) Tong dién tich hai hinh 1a

d) Khi x = ;—nn thi hinh vuéng va hinh tron twong tmg c6 tong dién tich nhé nhét.

Cau 8. (S¢ Lao Cai 2025) Khi loai thudc A duoc tiém vao bénh nhéan, ndng do (
mg/1 ) cia thudc trong mau sau x phit (k& tir khi bt dau tiém) dugc xac dinh boi cong
30x
242
a) Thoi diém 1 phat sau khi tiém, nong do thudc trong mau 1a 10(mg/1).

_ 60-30x
(x2 + 2)2 .

thirc: C(x)= (Nguon: James Stewart, J. (2015). Calculus. Cengage Learning)

b) Dao ham cua ham s6 C(x) 1a C'(x)
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¢) Trong khoang thoi gian tir 1 phut sau khi tiém tr¢ di, nong do thudc trong mau giam dan.
d) N@)ng d6 thude trong mau dat gia tri 16n nhét tai thoi diém 2 phut sau khi tiém.

Loi giai
. 2 1_2 2 1_ 2
Ta co: c'(t)zt i 2t = d =
(2+1) (£+1)
d(1)=01-=0=r=1(vit>0).
Bang bién thién:
t |0 1 2 paor
c'(r) + 0 =
c(r) a2~
J_,-"‘f -h-h-"‘"\-u..:-l 2
7 e
0 B!

Tur bang bién thién ta co:
. en £ cx s A R £ o 1A A1y 2
a) Sau khi tiém thuoc 2 gid thi nong d¢ thudc trong mau ctia bén nhan bang 5 0,4.

Diing.

b) Tir bang bién thién ta co (g}f())o()c(t) = % & t = 1. Suy ra sau khi tiém thudc thi ndng
dd thudce trong mau cua bénh nhan co6 thé vuot qua 0,5 . Sai.

¢) Tl bang bién thién ta co (glf;f)c(t) = % & t = 1. Suy ra sau khi tiém thudc 1 gio thi
nong do thuoc trong mau ctia bén nhan cao nhat. Pung.

d) Sau khi tiém thudc thi ndng do thudc trong mau ciia bénh nhan cao nhat bang
0,5(mg/1).

Cau 9. (S¢ Quang Nam 2025) Nha éng 4 can lam mot bé chira nuée c¢6 dang khdi
hop chit nhat khong nép, c6 day 1a hinh chit nhat va chidu dai gap ba 1an chiéu rong, khdi
hop twong Gmg c6 thé tich bang 1152dm’ . Gia st bé day cia thanh bé va day bé 1a khong
dang ké, Gia thué cong nhan dé lam bé 1a 400000 dong /m*. Goi x 1a chiéu rong cta day
bé ( x 1a 56 duong va c6 don vi 1a dm ).

a) Chiéu cao ctia bé nudc 1a ﬁ(dm).
X

b) Dién tich xung quanh cta bé chta nudc 1a 3072 (dmz).
X

2 A s A 1x Y S , 1. 3072
¢) Tong dién tich can lam cia bé chira nudc la
X

+6x7 (dmz)
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d) Chi phi thap nhat ma 6ng A tra cho céng nhan lam bé nudc theo yéu cau 1a 3072000
dong.

Loi giai

e —

h

a) Chiéu rong cua day bé 1a x(x > 0).

= Chiéu dai cua day be 1a 3x.

Goi chiéu cao cua bé nudc 1a h(h > 0).

Theo bai ra, ta c6 thé tich ciia bé nudc la: x - 3x - h = 1152 = h = 3;;24 (dm).
Chon DUNG.

b) Dién tich xung quanh cta bé chira nudc la: 2x - 39%4 + 6x % = % (dm?).
Chon DUNG.

c) Dién tich ddy bé la: Sg,, = x - 3x = 3x2.

Téng dién tich can lam ciia bé chira nuéc 1a S = Sxq + Sday = Boxl + 3x2.
Chon SAI

d) B¢ chi phi thap nhat thi dién tich can l1dm cia bé chira nudc 1a nhé nhat hay f(x) =
072 + 3x2 dat gié tri nho nhét véix > 0.

X

Taco: f'(x) = —3222+6x =0=>x=28

Bang bién thién:
X 0 8 +
S (x) ¥ 0 3

) / ‘ \
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Tir bang bién thién ta thdy, dién tich can lam nhé nhét bang 576dm? = 5,76 m? khi x =
8dm.

Khi d6, chi phi thap nhit ma 6ng A tra cho cong nhan 1am bé nudc theo yéu cau la:
5,76.400000 = 2304000 dong.

Chon SAI

Céu 10. Mot chit diém chuyén dong theo phuong trinh s(t)=¢ -3¢ +61+4, trong
d6 0<r<10,¢ tinh bang gidy va s() tinh bang mét.
a) Quing dudng chat diém chuyén dong trong 2( s) dau tién 1a 8( m).
b) Van tdc tic thdi cua chat diém tai thoi diém 7=3(s) 1a 15( m/s).
¢) Tai thoi diém ma s(¢)=22( m) thi gia tbc tirc thoi cta cht diém 1a 12( m/s?).

d) Tai thoi diém 7 =2( s) van toc tic thoi cua chat diém dat gid tri nho nhat.
Loi giai

a) bung
v(t)=s'(t) =30 —61+6=3(1 =2 +1)+3=3(t~1" +3 >0,V

Quing dudng chat diém chuyén dong trong 2(s) dau tién 1a: s(2)-5(0)=12-4=8(m).
b) Bung

v(3)=15(m/s)

c) bung

Tacd £ -3 +61+4=22<1=3
a(t)=v'(1)=6t—6
=a(3)=12( m/s’)
d) Sai
v(t)=3" -6t +6, €[0;10] dat GTNN bang 3 ¢=1.
Cau 11. (Lién Trwong Nghé An 2025) Nhan dip
Tét Trung thu, bac Oanh lam cac deén 16ng cho con.
Mbi dén bac ding mot soi ddy dong dai 24dm cat
thanh 3 doan @€ uén lam khung dén. Poan thir nhat
bac udn thanh hinh vubng ABCD ¢ canh bang
x(dm) d& 1am day, hai doan con lai c6 d6 dai bang
nhau udn thanh cac dwong gép khiic ASC va BSD.
Khung dén sau khi hoan thién c6 hinh dang la mot
hinh chdp t giac déu S- 4BCD va mdt ngoai cia dén
dwoc dan gidy mau d€ trang tri ( xem cac méi ndi, dan 1a khong dang ké). Khi d6 ta co:
a) D6 dai canh bén ctia khung deén bang 6—x(dm).
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b) Khi x=2(dm) thi d6 dai dudng cao clia khung den 1a J14 (dm)
¢) Khi tt ca cic canh bang nhau thi dién tich gidy mau can dung la 9(1 +3 )dm2

d) Thé tich phan khong gian ctia dén 16ng 16n nhat khi x =2,79dm ( K&t qua lam tron dén
hang phin tram)

Loi giai
a)bung

Theo bai: Poan thtr nhat bac uén thanh hinh vudng 4BCD c6 canh bang x(dm) dé 1am
day, hai doan con lai ¢6 d6 dai bang nhau uén thanh cac duong gap khuc ASC va BSD.
Ma tong dd dai cua day la: 24dm va khung deén sau khi hoan thién c6 hinh dang 1a mdt
hinh chop tir gidc déu S.ABCD nén ta c6 phuong trinh: 454 =24-4x < SA=6—x
b)bung

Vel x_a SA=4
Ol x= suy ra
Y 40=2

SO =~/SA> — 40* =/16-2 =+/14¢)Dling

+)Goi canh cua hinh vudng la: 4B =x.

+) Theo gia thiét tat ca cac canh bang nhau nén S4 =x

+) Do dai cua day bang 24dm nén ta c6 phuong  trinh:
24=4S4+44AB = 24=4x+4x < x=3.

+) Dién tich phan gidy mau can dung 14 tong dién tich cdc mat ctia hinh chép S.4BCD, vi
chop tir dién déu nén cac mit bén bang nhau nén dién tich can tim 1a:

S =4S +Spep ) SSAB:%SI‘AB:% SAZ—AIZ-SA:%-} /9—%:%

dd dai duong cao cua khung den la:

+S izcp =3=9.

Vay S=9+4~¥:9+9\/§=9(1+\/§).

d)bung

+) Thé tich phan khong gian ciia dén 16ng chinh 14 thé tich khdi chép S.4BCD

+) Goi canh ctia hinh vudéng 1a x(dm). Theo cau a d¢ dai canh bén 1a SA=6-x(0<x<6)

 J14d 231217
+50 = SAZ—AOZZ\/(6_x)2_(x\2/§J _ 144 -48x+2x

2

[ _ 2
Thé tich khoi chop Vzé'SO'SABCDzé«xZ- 144 428x+2x =%-x2~«/144—48x+2x2.

+) Yé&u cau cua bai toan 1a tim x dé ¥ max.
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Dit f(x)=x*V144-48x+2x* v6i 0<x<6.Dé ¥ max khi f(x)=x"v/144—48x+2x> max

12x(x* = 20x +48) x=0(2)
— + =
+f'(x)= o 20x if(x)=0s] , PN x=10+213(L).
2144 - 48x +2x° X' =20x+48=0
x=10-2413

Ta c6 bang bién thién cta f(x).

x |o 10-213 6
S (x) - 0 -

I

Cin cr vao bang bién thién f(x)max tai x= 10-213~2,79.

S(x)

CAu 12. M6t tim nhom hinh vudéng ABCD c6 canh bang 30 cm . Ngudi ta gip tim
nhém theo hai canh EF va GH cho dén khi AD va BC trung nhau nhu hinh v& bén dé
dugc mothinh lang try khuyét hai day.

A E G B E G

o)
’ 0
.
°
Y
0
-
>/

-
'/CH

a) Thé tich khoi lang try dugc tinh bang cong thirc V = 30S trong d6 S 1a dién tich ciia tam
giac AEG.

b) Gi4 tri ciia x dé thé tich khdi lang try 16n nhat 1a x = 10( cm).

¢) Dién tich ciia tam gidc AEG biang V30 - /(15 — x)2 - (2x — 15).

d) Thé tich khdi lang tru 16n nhat bang 1250 .

Loi giai
a) Pung. Thé tich khéi lang tru dugc tinh bang cong thire ¥V =h-S_ .. =30.8
b) Dlng.
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Diéu kién
x<15

& 15 —<x<l15.
x>15—x x>— 2

x+x<30

Theo dé ta c6 7,5< x<15 va tam gidc AEG cAntai A.
Goi H 1a trung diém cua canh EG khi d6 4H | EG va HG =15—x.
Khi d6 AH =N AG® — HG* =|x* —(15—x)" .

Dién tich tam gidc AEG bang S khi d6

S=%AH—EG=%-\/30x—225-(30—2x)Xét ham & f(x)=+30x-225. ( 30-2x ) véi

7,5<x<15 ¢b
900-90x

f’(ﬂ=m,f’(x)=0<:>x:10.
Bang bién thién
x 1,9 10 15
f + 0 -
50/3
0 0
Suy ra max(m;ls)f()c):M khi x=10.

Khi d6 S=%f(x)£%~50\/§=25\/§.

Thé tich lang try ¥ =308 < 30.25v/3 = 75043 diu bang xay rakhi x=10.

Tuyén tap toan thuc t€ max min ham so 12 Trang 68



Tai liéu Toéan 12 Suu tam va bién soan: Ngo Duc Tai — SDT 089 971 004
Vay thé tich ling try 16n nhat khi x =10 cm

¢) Sai. Dién tich tam giac 4EG bang S khi d6 S :%AH-EG :%-\/30x—225 -(30-2x)
d) Sai. Thé tich lang tru ¥ =305 <30.25/3 = 75043 ~ 1299 déu bang xay ra khi x=10.
Vay thé tich ldng try 16n nhat gan bang 1299 cm’.

Cau 13. M6t khu du lich sinh thai dang khai thac dich vu chéo thuyén va ngdm canh
ven ho. H6 nwde c6 dang hinh tron tAm O, ban kinh bang 1 km va tai hai vi tri A, B d6i
xlrng nhau qua 0 ngwdi ta xay dung noi ban vé vao va noi két thiic tham quan. Du khach
sé dwoc st dung dich vu chéo thuyén tir vi tri A dén vi tri C trén bo ho va sé cb xe chd
ngdm canh tir vi tri C men theo b& ho dén noi két thic B. Biét rang van tdc chéo thuyén
1a 100 m moi phtit va van tdc xe chay ngdm canh 1a 200 m moi phit. Goi x (radian) 14 s
dogécm(OSx<%).

a) Khi x = 0 thoi gian di tir A dén B 14 20 phit.

b) Quang dudng xe ché ngudi di ngdm canh 1a 1000x ( mét).

¢) Thoi gian di tir A d&én B 1a 20cos x + 5x (phit).

d) Thoi gian xe di tir A dén B luén it hon 22 phit 30 gidy v6i moi cach chon tir vi tri diém
C.

Loi giai
a) bung
Khi x=0 thi ngudi d6 chéo thuyén thang tir 4 dén B véi quang dudng 4B =2000m nén

thoi gian di tir 4 dén B s& 1 21%000

=20 phut.
b) Bung
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Quing duong xe chd ngudi di ngam canh 14 d6 dai cung 7, =1000x (mét)
CB
c) bung
Quang duong AC daila AC = AB-cosx =2000cosx.

Thoi gian di tir 4 dén C 1a 2()?0% — 20cosx (phit).

1000x

Thoi gian di tr C d&én B 1a o5 (phut).

Thoi gian di tir 4 d&én B 13 20cosx +5x (phut).
d) Sai

O<cosx<1 0<20cosx <20
Do 0<x<X= 5= S :>0<2000sx+5x<20+5—”
2 0<5x<— 0<5x<— 2
2 2
Hay 0 < 20cosx +5x < 27,85 . Vay voi moi cach chon vi tri diém C thi thoi gian di tir 4 d&én
B lu6én nho hon 27,85 phtt.
Ciu 14. Nhan ngay qudc té Phy nir 20-10 nim 2024. Ong M da mua ting vo mot mon qua
va dit n6 trong mot chiéc hop chit nhat c6 thé tich 13 32 (dvtt) c6 day 1a hinh vudng va
khong ndp. D& mén qua tré nén dic biét va ximg tam voi gia tri cia nd, 6ng quyét dinh ma
vang chiéc hop, biét rang d6 day cua 16p ma trén moi diém cia chiéc hop 1a khong ddi va
nhu nhau. Goi chiéu cao va canh day cua chiéc hop lan luot 12 h va x.
a) Cong thire tinh thé tich chiéc hop 1a V = x2h.
b) Dién tich cac mat ngoai ciia chiéc hop 1a § = 2x2 + 4xh.
¢) Dién tich tat ca cic mit dugc ma vang 13 Sy = 2x2 + 4xh.
d) Khi canh d4y cta chiéc hop x 16n hon 4 thi x cang 16n, lvong vang duoc ma cang ting.

Loi giai
a) Thé tich khdi hop chit nhat V = x.x.h = x*h. Ménh dé dung.
b) Chiéc hop c6 1 mit day 13 hinh vudng canh x va c6 4 mit bén 13 hinh chit nhat kich
thudc x va h. Vay dién tich cac mat ngoai cua chiéc hop la: S,q = x2 + 4xh. Ménh d sai.
¢) Vi ma vang trén moi diém cua chiéc hop nén ma ca mat trong va mat ngoai.

Vay Syy = 25 = 2(x? + 4xh) = 2x? + 8xh. Ménh d¢ sai.
d) Ta c6 thé tich chiéc hop: V = x2h = 32 (dvtt), véi x,h > 0. Suy ra h = =,

X

Phan ma vang cua chiéc hop: S = 2x2 + 8xh = 2x? + 8x z—i = 2x% + in.

Xét ham s6 f (x) = 2x2 + 22 i x > 0.

3_
Taco f'(x) = 4x — 2 = 2222 f/(x) = 0 © 4x° — 256 © x = 4; f(4) = 9.
BBT
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S(x)

f(x) +0 +

Dua vao bang bién thién ta thiy khi x > 4 ham s6 f (x) tang. Vay luong vang dugc ma ting.
Ménh dé ding.

Céu 15. M6t tim nhom hinh vudéng canh 240cm. Nguoi ta cat & bén goc ctia tim nhom do
bbn hinh vudng bang nhau, mdi hinh vudng c6 canh bang x(cm), 16i gap tAm nhom lai nhu
hinh v& duéi day dé duoc mot cai hop khong nap.

Loi giai
a) Chon Dung

Khi d6 chiéu cao ctia hop nhan duoc 1a x, chidu dai cia day 1a 240 — 2x. Do d6 thé tich
cua hop la

V = x(240 — 2x)?
b) Chon Sai

Khi x = 20 cm = 0,2 m = canh ddy 12 240 —2.20=200cm=2m =V =0,2.2% =
0,8 m3.
c¢) Chon Sai

CoV =x(240 — 2x)?> = V' = 12x* — 1920x + 57600
V'=0¢ x*—160x + 4800 = 0 © x = 40,x = 120(])

Ta co BBT
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x |0 40 120 400
V' | / + 0 — 0 . +
/ +o0
7 02400\
V
/ O
0

Tu BBT, c6 thé tich hop dat 16n nhat khi x = 40 cm.
d) Chon buing

T BBT, thé tich 16n nhat dat duoc 1a 1024000 cm?® = 1024dm3.

Ciu 16. Khi bo qua sirc can cua khong khi, d6 cao (mét) ciia mot vat thé sau thoi
gian t gidy dugc phong thang dung 1én trén tir diém cach mat dat 5 mét voi tée do ban dau
39,2 m/slah(t) = 5 + 39,2t — 4,9t2, chon chiéu dwong la chiéu huéng tir dudi 1én (theo
Vat li dai cuong, NXB Giao duc Viét Nam, 2016). Cac ménh dé sau dang hay sai?

a) Van tdc cua vét sau 3 gidy 1a 4,6 m/s

b) Khoang thoi gian vat & do cao trén 10 mét dai hon 7 gidy.

¢) Van toc cuia vat lic cham dét sap xi —40,43 m/s.

d) Vat dat d6 cao 16n nhét béng 83,4 mét tai thoi diém t = 4 giay.

Loi giai.

a) Sai.
Taco: h(t) =5+ 39,2t — 4,9t* = v(t) = 39,2 — 9,8t nén van tdc cua vat sau 3 gidy la
v(3) =9,8m/s
b) Blng.
Vit & d cao trén 10 mét: 5 + 39,2t — 4,962 > 10 & 23 < ¢ < P goang tho
gian vat ¢ do cao trén 10 mét: 28+\7/m 28— ;/W ~ 8,25>7
c) bung.

b= 28+\/W (t/m)
Vat cham dat: h(t) = 5 + 39,2t — 4,9t2 = 0 & ot =2 V5

¢ = 28 M(L) 7
Van tdc cta vat lic cham dat: v (28+;/m) = —40,43 m/s

d)
Do cao (mét) ciia mot vat thé sau thoi gian t gidy 1a h(t) = 5 + 39,2t — 4,9t%,t > 0

W' (t) = 39,2 — 9,8t
Kit)=0t=4
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Ta c6 bang bién thién:

I (t) + 0 -

hit)

Vat dat d6 cao 16n nhét béng 83,4 mét tai thoi diém t = 4 giay.

Céu 17. Trong mot phong thi nghiém c6 may do nong do khi CO, cho thiy: ndng d6 khi
CO, trong phong thay ddi theo thdi gian t (tinh bing gid) va dwgc thé hién qua ham sb
F(t) = 400 + 2°— (ppm), véi t > 0 (Khi néi ndng d¢ khi CO, trong khong khi 1a 400

t2+5
ppm , diéu d6 c6 nghia 1a: Trong mdt triéu phan thé tich cua khong khi, ¢ 400 phan thé
tich 1a khi CO,, ).
Céc khang dinh sau ding hay sai?
a) Nong do khi CO, trong phong tai thoi diém t = 0 1a 400(ppm).

- 2_
b) f'(t) = %véi t>0.
¢) Nghiém cta phuong trinh f'(t) =0lat = 2.
d) Nong do khi CO, cao nhat do duoc trong phong thi nghiém (1am tron dén hang don vi)
1a 947 (ppm).

Loi giai
a) bung.
Ndng do khi CO, trong phong tai thdi didm ¢ = 0 1a £(0) = 400 + 20"2"+°'S° = 400(ppm).
b) Sai.
Ta cé f'(t) = zooo(ti;?s—)zzooo,tzr _ —20(;;);:)120000 véit > 0.
¢) Sai.

Taco f'(t) = 0= —2000t> + 10000 =0 = t> =5t =+/5(dot = 0).
Vay nghiém cta phuong trinh f'(t) = 01at = /5.
d) Sai.

Lap bang bién thién cua ham sb f(t) trén [0; +o0) ta duoc
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MaXjo,er) £ () = F(V5) ~ 847 (ppm).
Khi d6 nong d6 khi CO,, cao nhit do dugc trong phong thi nghiém (lam tron dén hang don
vi) 1a 847 (ppm).

Cau 18. Nha may A chuyén san xuat mot loai san pham cho nha may B. Hai nha
may thoa thuan rang, hang thing nha may A cung cip cho nha may B sd luong san pham
theo don dit hang ciia nha may B (t6i da 100 tan san pham). Biét rang, néu s luong dat
hang 13 x (tdn) san pham thi gi4 ban cho mdi tan san pham 1a P(x) = 45 — 0,001x2 (triéu
dong) va chi phi dé nha may A san xuat dugc x (tan) san pham trong mot thang 1a C(x) =
100 + 30x (triéu dong, gdm 100 triéu dong chi phi ¢6 dinh va 30 triéu dong cho mdi tin
san pham).

a) Loi nhuan ma nha may A thu duogc khi ban x (tdn) san pham ( 0 < x < 100 ) cho nha
may B 1a H(x) = —0,001x3 + 15x — 100.

b) Chi phi dé nha may A san xuat 10 tan san pham trong mot thang 13 400 triéu dong.

¢) Sb tién nha may A thu dugc khi ban 10 tin san pham cho nha may B 1a 600 triéu dong.
d) Nha may A ban cho nha may B khoang 70,7 tan san pham mdi thang thi thu dugc loi
nhuén 16n nhat.

Loi giai
a) bung.

Loi nhuan ma nha may A thu duoc khi ban x (tin) san pham (0 < x < 100) cho nha may
B la:

H(x) =x-P(x) —C(x) = x- (45— 0,001x2) — (100 + 30x)
= —0,001x3 + 15x — 100.

b) Dlng.

Chi phi dé nha may A san xuit 10 tin san pham trong mot thang la: C(10) = 100 +
30.10 = 400 (triéu dong).
¢) Sai.

S tién nha may A thu duoc khi ban 10 tin san pham cho nha may B la: 10P(10) = 10 -
(45 — 0,001 - 10%) = 449 (tri¢u dong)
d) bung.

Xét ham sé H(x) = —0,001x3 4+ 15x — 100 trén [0; 100].

+H'(x) = —0,003x2 + 15

+H'(x) =0 © —0,003x% 4+ 15 = 0 © x2 = 5000 = x = 50v2 ~ 70,7 € [0;100]
H(0) = —100

+{H(50V2) = 607,11
H(100) = 400
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Vay nha may A ban cho nha may B khoang 70,7 tan san pham mdi thang thi thu duoc loi
nhuan 16n nhét bang 607,11 (triéu dong).

Cau 19. Nhip tim cia mot van dong vién chay sau t gidy (1> 0) ké tir khi roi vach

300~‘/lt2+2t+25 , ,
2 (s6 nhip tim/ phat). Biét

t+25
rang, v6i van dong vién d6 bac si dd dwa ra 161 khuyén khong nén diy nhip tim qua 175
(sb nhip tim/ phat) dé tranh tinh trang qua tai cho tim.

xuat phat duoc cho béi cong thirc P(¢)=

a) Nhip tim cta van dong vién d6 khong vuot qua 15042 (sb nhip tim/pht).

b) Trong 2 phut dau tién ké tir khi xuat phat, nhip tim cta van dong vién d6 van trong
ngudng cho phép theo 161 khuyén cua bac si.

¢) Cong thirc cho biét tbe do thay doi nhip tim theo thoi gian ¢ 1a

~ 3450-+/2¢
(t+25)> /£ + 4t +50

P'(¢

d) Tbc do thay doi nhip tim cuia van dong vién do6 tai thoi diém 1,5 phut sau khi Xuét phat
bang 2,63 lan ( két qua 1am tron dén hang phan trim) toc do thay doi nhip tim tai thoi
diém 0,5 phit sau khi xuit phat.

Loi giai
a) Pbung
300 /1t2+2t+25 )
Taco: P(t) = —2 (s nhip tim/ phit)

t+25
300- 1”2 ~(t+25)—300"/;t2+2t+25

2-\/t2+2t+25
2

(t+25)°
150+ (£ +2)-(t+25)—(150¢ + 600z + 7500)

(t+25) -\/;t2 +2t+25
(150- £ + 40501+ 7500) - (150¢* + 600z +7500) 34504/2
(t+25)" N2 +4t+50 (t+25)" N2 +41+50
Xét ham sé trén [0; 60] thay %\0/1_33% f(t) < 150+/2 . Chon Diing
b)Sai.

_5.

c. Dung.
d)Sai.
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Toe d6 thay doi nhip tim ctiia van dong vién do6 tai thoi diém 1,5 phut sau khi xuat phat 1a

345042 - 90 _108v4255
(90 + 25)% - /902 + 4.90 + 50 19573

P'(90) =

Tbe do thay doi nhip tim ctia van dong vién do6 tai thoi diém 0,5 phut sau khi Xuat phat 1a

P'(30) = 3450v2 - 30 _ 8284535
(30 +25)2-v30% + 430+ 50 12947
108v4255
Vi s = 290005 9433 nen tée do thay ddi nhip tim cia vin dong vién do tai

12947
thoi diém 1,5 phut sau khi xuat phat bang x4p xi 0,243 1an toc do thay doi nhip tim tai thoi
diém 0,5 phut sau khi xuat phat.

Phén B. Ty luin

Bai 1. Toc do thay d6i nhiét do 1a 7''(¢), khao sat ham s6 T''(¢) trén khoang (0;+00)
, ta tinh toc d6 thay doi ctia nhiét d6 16n nhét ciia co thé ngudi do.

Bai 2. Tuong ty bai 1, xét ham sd f'(¢) trén [0;400) va tim GTLN.

Bai 3. Gia sir ban may loc nudc véi gid 8 — 0,1z triéu dong.
Vi gia ban trén thi sé may loc nude ban duoc 1a 900 + 10z cai.
Tir 6, ta c6 ham doanh thu la D(z) = (8 — 0,1z(900 +10z).

Ham chi phi C(z) = 2000 — 2(900 +10z) = 380 — 18

Tur d6, ta c6 ham lgi nhuan L(z) = —2* + 8z + 6820.
Khao sat ham sb L(x) trén khoang (0;80), ta dugc 191 nhuan max 6836 triéu khi x=4.
Bai 4. S6 lugng ca ban dau 1 800 con nén P(0) = 800 (1)

Sau 3 nim, s6 luong c4 1a 6000 con nén P(3) = 6000 (2)

Vi stic chira t6i da cta ho 1a 8000 con ca nén lim P(z) = 8000(3)

Z—00

a=29
Giai hé phuong trinh gém (1),(2),(3) ta tim dugc { b =3
¢ = 8000
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Khido P(t) = 8000 - = SOng
1+93° 1+3

80001n 3

Tu do, tinh duge P'(t) = N

32—t

+24 3"

Pén day, ap dung bit dang thirc Cosi cho hai s6 duong 3*"" ta duoc

32—15 )

1 > 2 BHL:Z

32—t - : 32—?5

3 4+

Vay P'(t) < %1“3 = 20001n 3 ~ 2197.

1

327t

Dau “=" xay ra khi va chi khi 3*°" = St=2.

Vay tdc do tang truong tdi da cua dan ca 1a khoang 2197 con/ndm vao nim thir 2.

Bai 5. Ta c6 ham lgi nhuan

L(z) = 220z — (2" — 3z — 20z +500) = —2° + 32 + 240z — 500.

Xét ham s6 () trén doan [1;18] ta két luan.

Vay ho lam nghé dét nay thu dugc lgi nhuan t6i da trong mot ngay la 1200 nghin déng khi
san xudt 10 mét vai lya trong mot ngay.

Bai 6. Xét ham lgi nhuan L(z) = zP(z) — C(x) va tim gia tri 16n nhit ciia ham s6 trén
[0;100].

Bai 7. Xét ham lgi nhuan L(z) = xp(z) — zc(x) va tim gia tri 16n nhit ctia ham s trén
(0; +oo>.

Bai 8. Xét ham loi nhuan L(z) = z.P(x) — C(z) — 10%.2.P(z) va tim gi4 tri 16n nhat
ctia ham sb trén [0;100].

Bai 9. Xét ham lgi nhuan L(z) = F(x) — 2G(x), tir 46 giai bat phuong trinh L(x) > 100

dé tim s6 luong san pham 2.

Bai 10. Loi nhuin doanh nghiép thu duoc 1a L(z) = f(z) — g(z) — tz
Xétham L(z) = —22° + (560 — t)z — 50 véi 0 < z < 2000

Lap BBT va tim gia trj 16n nhat cia ham L(z).

. . . 060 — ¢
Twr bang bién thién, ta thay lgi nhudn 16n nhat doanh nghiép thu duoc tai x = 1
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L . 060 — ¢
Khi do6 so tien thue la k(t) = 1 1 vo1 0<t<300.

Tiép tuc lap BBT va tim gia trj 16n nhat caa k(t), ta duoc tai t=280 tir d6 suy ra sé san
phém ban duoc va loi nhuan cao nhit cua doanh nghiép.

Bai 11. Loi nhudn hing nim L(z) = R(z)— C,(z) = —0,162z° + 27,65z — 12 (ty
dong/nam).

Ty 1& loi nhuan hang nim trén chi phi dau tu ban diu dwgc tinh béi ham sé:
T(z) = L(z) _ —0,1622" + 27,65z — 12

C (z) 1400 + 55z

1

Lap BBT ta thay T(x) dat GTLN khi z ~ 46

Bai 12. Goi 2,z € N 14 s6 1an ting gia thué thém 100 nghin dong.

Khi d6, s6 can ho cho thué 1a 100 — z cén.

Doanh thu mot thang khi tang gia la
D(z) = (8000 +100z)(100 — z) = 100(—2* + 202 + 80) (nghin dong).

Lap bang bién thién khao sat ham s6 D(z) trén (0;100) ta dwgc doanh thu 16n nhét khi
z = 10, trc 1a ngudi quan 1i nén dat gia thué mdi can ho 1a 8 +0,1.10 = 9 (triéu dong)
thi doanh thu cao nhat.

Bai 13. Goi z,2 € N 13 s6 1an tang gia thué thém 200 nghin dong.

Khi d6, s6 can ho cho thué 1a 20 — z can.

Doanh thu mot théang khi ting gia 13 D(z) = (2000 + 200z)(20 — z) (nghin dong).

Lap bang bién thién, khao sat ham s6 D(z)trén (0;400) ta thdy ham s D(x) dat gi4 tri
16n nhat bang 45 000 khi x = 5.

Khi dé, s6 tién ting 1én khi cho thué mot cin ho 12 200.5 = 1 000 nghin déng= 1 triéu dong.
Vay cong ty nén cho thué moi can hd 3 triéu dong/1 thang thi so tién thu dugc 1a 16n nhat.
Bai 14. Goi = 1a so dién thoai trong mdi 16 van chuyén sao cho chi phi van chuyén la

thap nhét (:z: eEN1<z< 600).

S6 dot van chuyén trong nam 2025 1a —— (lan).
x

Khi 6, chi phi van chuyén 1a T'(x) = 50.@ + 3z = 3000
T x

+ 3x
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Xét ham s6 T(x) trén doan [1;600] va tim x d& T'(z) nho nht.
Ta tim duoc [I[)%D T(z) = 600 khi z = 100.

0]
Vay chi phi van chuyén dat gia tri nhé nhat 1a 600 USD khi ctra hang d6 nhap mdi 16 100
chiéc dién thoai.
Bai 15. Goi z 13 s6 1an gi4 ban ting thém 1000 dong/kg.
Gi4 ban rau 1a 30000 + 1000x dong/kg.
S rau thira 13 20x kg (do mdi lan ting gia, s6 rau thira ting thém 20 kg).
S6 rau ban hét 1a 1000 — 20x kg (do mdi 1an ting gia, sb rau ban hét giam 20 kg).
Doanh thu tr rau ban hét véi gia 30000 + 1000x ddngkg la
Dl(:zz) = (1000 — 20) (30000 + 1000x)
Doanh thu tir rau thira ban lam thirc dn gia stic 1a D, (z) = 202.2000 = 40000z .
Khi d6, ta ¢ ham tong doanh thu
D(z) = Dl(x) + D, (z) = 30000000 + 440000 — 20000z°
Lap bang bién thién khao sat ham D(z) trén khoang (0;+00) ta c6 s6 tién ban rau nhiéu
nhat ma trang tai c6 thé thu dugc mdi ngay 1a 32420000 dong.
Bai 16. Goi z 13 s6 may moc cong ty dé san xuat.

Thoi gian can dé san xuat hét 8000 qua béng 1a 10000 (gi0).
i
Tong chi phi dé san xuat 1a P(z) = 200z + 8%00 192 = 200z + 01200
x Wi

V& bang bién thién khao sat ham P(z) trén (0;4-00) ta c6 (Ionin P(xz) = 6400 khi
i+

o0)
r = 16. 7 ’ ’
Vay cong ty nén su dung 16 may dé chi phi hoat dong la thap nhat.
Bai 17. Gia str gia ban moi cai di¢n thoai la 14 — 0,5y
S6 dién thoai ban duoc 1a 1000 + 100y .
Khi d6 daonh thu 1a (14 — 0,5y)(1000 + 100y)
Ta ¢6 ham loi nhuan
L(z) = (14 — 0,5y) (1000 + 100y) — 1200 — 3(1000 + 100y)]
= —5y” 4+ 1200y + 5000,0 < y < 28.
Lap BBT ham s6 L(z) ta c6 max L(y) = 12200 (triéu) khi y = 12.

1 .
Bai 18. Ta c6 ham loi nhuan L(z) = 5:1:(40 —2P,0<z <16,z €N .

Lap bang bién thién ham L(x), ta duoc r(%?g]( L(x) = 4738,5 (nghin dong).
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Bai 19. Tuong tu bai 12,13 (HS tu giai)

Bai 20. Tuong tu bai 15 (HS tu giai).

Bai 21. Tuong ty bai 16 (HS tu gidi).

Bai 22. Chi tim gié tri nho nhat caa ham sé C(z) trén [1;+00).

Bai 23. Ham loi nhuan L(z) = 30z — (55000 + 22z) .

Khi d6, ta tim z nguyén va thuoc doan [5000;25 000] sao cho L(z) > 135000.

47500

Tic la 30z — 55000 — 22z > 135000 = = > = x = 15834

158834

Vay trung binh mdi ngay nha hang phai phuc vy it nhat ~ 530 phan an d¢ dat
muc tiéu trén?

Bai 24. Tuong tu bai 12, 13 (HS tu giai).

Bai 25. Tuong tu bai 14 (HS tu giai).

Bai 26. Goi z 13 s6 tién ma cua hang dy dinh giam gia 0 < 2 <5

Ta c6 ham lgi nhuan
L(z) = (35 — x — 30) (12000 + 4000z) = —4002” 4 8000z + 60000
Xétham sé L(x) trén [1;5], ta dwoc z = 1 1a gid tri can tim.
Vay cta hang ban véi gia mai 1a 34 nghin déng/kg thi loi nhudn thu dugc cao nhét.
Bai 27. Gia sir cAn nhap trai cdy du n ngay dé chi phi trung binh cho mdi ngay thap nhat
n € N',n <10.
MJi ngay phai phan phdi di 25 ta trai ciy nén tong sd trai ciy trong mot 1an nhap 13 25n
(ta).
Chi phi bao quan ngay dau 1a: 25n.0,08 (triéu dong).
Chi phi bao quan ngay thir hai 1a: 25(n — 1).0,08 (triéu dong).
Chi phi bao quan ngay thir ba 1a: 25(n — 2).0,08 (triéu dong).

Chi phi bao quan ngay cudi cing la: 25.0,08 (triéu dong) (vi chi con 25 ta cho ngay cudi
cung).

Téng chi phi bao quan 1a:
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P =25n.0,08 + 25(n —1).0,08 4+ 25(n — 2).0,08 + ... + 25.0,08
:2[n+(n—1)+(n—2)+...+1}

Taco thé viét P = 2.(14+2+ 3 +..+ n). Ap dung cong thirc tinh tong n s6 hang dau

n(n +1)
—

cla cap so cong, ta dugc: P = 2.

Tong chi phi (gdm phi van chuyén va bao quan) 1a 25 + n(n + 1) (triéu dong).

:25+n(n+1):§+n+1'

Chi phi trung binh 12 Q(n)

n
Xét ham s6 Q(n) trén doan [1;10]
n | ) 10
Q’(n) - 0 +
Qm) |27 13,5

Vay, dé chi phi trung binh nho nhat thi dai 1y can nhap du trai cay cho 5 ngay.
Bai 28. Goi x, x>0 (km) 1& van tdc cua tau, khi d6 thoi gian tau chay quing duong 1 km
la 1 (g10).
z
1 480

Chi phi nhiéu lieu cho phan thr nhat 1a ¢ (z) = —.480 = — (nghin dong)
i T

Ham chi phi cho phan hai 1a c,(r) = kz’ (nghin dong/gio).
Theo dé bai, ¢,(20) = 100 = k = 0,0125.

Vay tong chi phi 1 ¢(z) = ¢,(2) + ¢,(z) = 480 +0,01252°
T

Xét ham c(x) trén (0;+00) va tim gid tri ctia X dé c(x) nho nhat.

Bai 29. Ta c¢6 ham loi nhuan
L(A) = 20q(A) — [10g(A) + A| = 10000 + 2026 In(1 + A) — A
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Tim max ctua L(A) voi A > 0.

Clx)
I'(z)

Bai 30. Chi phi trung binh 1a T''(x) =
Xét ham T''(z) v6i x>0 va tim min T°(x).
Bai3l.Tacov=S5"'= —3t" + 18t + 1, tim t dé v max.
Bai 32. Tim gia tri 16n nhét ctia ham s6 v = s'(¢) trén [0;9].
Bai 34. z = 10dm’.

Bai 35. Thé tich khéi hop 1a V(z) = 2°(0,9 — 2z)

Bai 36. 5.4 triéu dong.

Bai 37.

Bai 38.

X

NG

Xét tam giac AMI nhu hinh vé dat AM =z > 0,£LAMI = 30° = MI =

.7 A , , a . o\ i ~ , 2.,
Lang tru tam giac déu c6 canh day a — 22,0 < x < 5 va chiéu cao T nén co thé tich
3

~ (a— 21:)2.\/5 r  a’z—4dax’ + 41’

4 J3 4

0;%] dé V(z) 16n nhit.

1a V(z)

Tatim = €
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, , , . a
Lap bang bién thién ta tim dugc thé tich V 16n nhat khi z = E

Bai 39. DS: 9420.
Bai 40.

D 4 C

bait AM =z,0<z<4. Taco ME = 4 —2z.

IMQ* = (4 —22)" = MQ* =22 — ) = MQ = /22— z)

Goi S 1a tong dién tich cuia hinh vudng & gilra va bon tam gidc can nho.

421‘ \/7

MQ*2

Khidé S =

. . 16
Lap bang bién thién ham s6 S(x), ta tim dugc MaxS(x) = 3

Bai4l. z = 3\/§m.

Mt s bai tip VDC

Bai 1. Mot bac nong din c6 ba tAm ludi thép B40, mdi tim dai @ (m) va mudn rao
mot manh vuon doc bo sdng ¢6 dang hinh thang cdn A BC'D nhu hinh bén dudi (bd song
la duong thang C'D khong phai rao). Hoi bac d6 c6 thé rao duge manh vuon cé dién tich
16n nhét 14 bao nhiéu mét vudng?

Tuyén tap toan thuc t€ max min ham so 12 Trang 83



Tai liéu Toéan 12 Suu tam va bién soan: Ngo Duc Tai — SDT 089 971 004

Bai 2. Cho hinh chit nhat ABCD néi tiép nira
duong tron tim O, ban kinh R = 10(canh AB cua
hinh chit nhat ndm doc theo dudng kinh cua dudng tron
ma hinh chit nhat d6 noi tiép). Tim dién tich 16n nhat
cua hinh chir nhat ABCD. — o

Bai 3. Nguoi ta cAn rao mot manh dit hinh chir nhat
ABCD c6 dién tich 1a 600 m” . Trén manh dat nay, nguoi A + +—D
ta chia lam ba miéng dét hinh chit nhat co6 dién tich béng nhau
(hinh v&). Gi tién dé xay dung hang rio bén trong va bao bén
ngoai 1a 60.000 dong mdi mét, biét rang chiéu dai hinh chit ¢ '
nhat ABCD khong vuot qua 60 m. Tim chiéu dai va chiéu
rong cua hinh’ chir phat AB C’D’ sao cho chi phi xay dung gl—+ . —c
hang rao 1a thap nhat (lam tron két qua dén hang phan tram).

Bai 4. Ong Diing dinh lam mot mang thoat nudc mua tir mot miéng ton hinh chit nhat
¢6 chiéu dai 2 m va chiéu rong 90 cm. Ong Diing chia chiéu rong ciia miéng t6n thanh 3

phan bang nhau, mdi phan dai 30 cm, rdi gap hai bén 1én mot goc ¢ (O° <p< 900) nhu

hinh v€ dudi day:

Mit cdt ngang cia mang 1a hinh thang can ABCD c¢6 day 16n AD, day nho BC va
AB = BC = CD = 30 cm (minh hoa hinh bén trén). Tim s6 do goc ¢ (don vi: d9) dé
dién tich mit cit ngang cia mang nude 16n nhat.

Bai 5. Mot cong ty mudn 1am mot dudng dng dan tir vi tri A
trén bo bién dén vi tri B trén hon dao. Khoang cach tir diém B dén |
bo bién 12 BH = 6 km (hinh v&). Gia tién dé xay dung dudng dng
trén bo 1a 50.000 USD mdi kilomet va gia tién xay dung duong
6ng trén bién 14 130.000 USD mbi kilomet, biét rang AH = 9 km.
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Xéc dinh vi tri diém C trén doan AH dé khi lap ong dan theo duong gap khiic ACB thi chi
phi cong ty bo ra 1a thap nhat.

Bai 6. C6 hai xa cung ¢ mot bén bo song Lam.
Nguoi ta do duge khoang cach tir trung tam A, B cua hai
x3 d6 dén b séng 1an luot 1a AA’ = 500 m, BB’ = 600 m
va A'B’ = 2200 m (Hinh bén). Cac ki su mubn xdy mot
tram cung cip nudc sach nam bén b séng Lam cho ngudi
dan hai xa. Dé tiét kiém chi phi, cac ki su can phai chon
vi tri M cua tram cung cép nudc sach do6 trén doan A'B’
sao cho téng khoang cach tir hai vitri A, B dén vi tri M 1a
nho nhat. Hay tim gi4 tri nho nhét cua téng khoang cach
do.

Bai 7. Trong mét tiét hoc Toan, gido vién phat cho 4 t6 mot tim bia hinh vudng
ABCD canh bang 10 cm. Gido vién yéu cau 4 t6 sir dung tdm bia ndy va cit tim bia theo
cac tam giac can AEB, BF C, CGD, DHA dé sau d6 gip cac tam giac AEH, BEF, CFG,
DGH sao cho bén dinh A, B, C, D tring nhau tao thanh khéi chép tir giac déu (tham khao
hinh v& bén duéi). Khi d6 thé tich 16n nhét ctua khéi chop tir giac déu tao thanh bang la

# (em

3) v6i a, b, ¢ 1a cac sb nguyén duong. TinhP=a+b +c.

D

B s

Bai 8. Cho hai vi tri A, B cach nhau 615 m va cing nam vé mot phia bd séng, gia sir
bo song 6 dang thing; khoang cach tir A va tir B dén bo song 1an luot 1a 118 m va 487 m
nhu hinh vé sau

B
615m
A
-
118 m el
E F
) Song
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Mot nguoi di tir A dén bo séng dé lay nudc mang vé B . Quing dudng ngin nhat (tinh theo
don vi mét) ma nguoi do cé thé di 1a bao nhiéu?

Bai 9. M6t thanh dam hinh hop chir nhat
duoc cit tir mot khiic gd hinh tru ¢6 ban kinh

day bang 20 cm sao cho thanh dim co dién
tich mat cat ngang 16n nhat, trc 1a thanh dam
c6 mat cit ngang 1 hinh vudng. Sau khi ct
thanh dam do, nguoi ta lai cat bon tim van
hinh hdp chit nhat tir bén phan con lai cta
khuc gb (tham khao hinh vé& duéi day). Xac
dinh dién tich mat cat ngang t6i da ciia mdi tAm vén (theo don vi cm” va 1am tron két qua
dén hang phan chuc).

Bai 10. Ban An dang dung trén bo mdt con song rong 1 km va mudn dén mot thi trin
¢ phia bén kia bo, cach 2 km xu6i dong. Ban An du dinh chéo thuyén theo mot duong
thang dén mot diém P trén bd ddi dién (tham khao hinh v&) va sau d6 di b quing duong
con lai doc theo bo. Biét ban An chéo thuyén voi van toc 4 km/gi¢ va di bg véi van tde
Skm/gio. Goi , (km) la khoang cach tir A dén P trong truong hop thoi gian ban An dén

thi tran 13 ngan nhat. Gia tri coa 3z, bang bao nhiéu?

‘e

Bai 11. Mot cai ao nudi cé hinh chir nhat cua nha 6ng An co6 chiéu

dai 20m va chiéu rong 15m , tai mot goc nho ciia ao ong An dong mot B
cai coc & vi tri K cach bd AB 1a 1m va cach bo AC 13 8 m, 16i dung mot
day phao cing thiang ngin mot goc nhod ciia ao dé 1am noi cho ¢4 an
(phan in d4m nhu hinh v&) sao cho day phao c6 thé ddng thoi cham vao
hai bo AB, AC va vao cai coc K . Biét mdi mét diy phao ong An can
mua c6 gia 130 nghin dong. Hoi ong An phai bo ra it nhat bao nhiéu
nghin dong dé mua day phao d6 (bod

qua duong kinh cua day phao va cai coc, 1am tron két qua dén hang don vi)?

A
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Bai 12. Mot cai cong truong c6 hinh dang parabol cao 10 m va rong 6m. Nguoi ta
mubn dat mot khung hinh chir nhat dé thiét ké trang tri, c6 hai dinh nam trén vom céng va
hai dinh con lai ndm dudi mat dat. Khung hinh chir nhat d6 cé di¢n tich lon nhét béng bao
nhiéu mét vudng dé co thé dat vao cong truong (1am tron két qua dén hang phan chuc)?

'
s 10m
'

Bai 13. Khi dao choi trén mot cong vién ban Poan di chuyén trén cung duong co
dang hinh Parabol, ban Két di chuyén trén cung duong c6 dang duong tron (xem hinh
minh hoa). Khoang cach giita dinh A cua Parabol va tiép diém B cta dudng tron 13 16 m,
HK_1LAB va AH = 6m ,HK = 9m

Doin @ ( / \\Kér

Khoang cach nho nhat giita hai ban Poan va Két bang bao nhiéu mét, biét rang duong
tron ¢6 ban kinh bang 3m ? (lam tron két qua dén hang phan tram).

1 H

Bai 14. Mot thanh phd ndm trén mot con séng chay qua hém nai. Hém c6 chiéu
ngang 100 mét, mot bén cao 80 mét va mot bén cao 40 mét. Mot cay cau s& duoc xay
dung bic qua song va hém nui. So dd thiét ké cua cay cau duge gén hé truc toa do nhu
hinh vé dudi day
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4

A (-50.80)

€ (5040)

Con dudng xuyén qua hém nui chia thanh hai doan thang AB va BC nhu hinh v& trén.
Cot d& doc MN 14 doan nbi giita khung cia Parabol va dudng xuyén qua hém nui. Do dai
16n nhat ciia MN 1a bao nhiéu mét (1am tron dén hang phan chuc).

Bai 15. Hinh v& sau m6 td mot duong cong Agnesi va dugc xay dung trong h¢ toa
d6 Ozy nhu sau: vé mot dudng tron cod tdm y
I(0;1) va ban kinh bang 1, tir diém O ké mot

duong thing cit duong tron tai diém thir hai 1a y=2 Q f'
diém B va cit duong thing y = 2 tai diém
A. Goi P 1a giao diém cia dudng thang qua O BYD {P(x, )
A vudng goc voi Oz va duong thang qua B

vudng goc voi Oy. Tap hop cac diém P tao

thanh mot dudng cong y = f(z) goi 12 duong 0

cong Agnesi. Tiép tuyén ctia d6 thi ham s6 y = f(z) c6 hé s6 goc 16n nhat bang bao

nhiéu? (lam tron két qua dén hang phan muoi).

Bai 16. Céu truc td ong la mot cAu trac dic biét, mdi 15 ong la mot lang kinh hinh
luc giac, mot dau ho con mot dau tao thanh mot goc tam dién. Ong da xay céc 16 nay véi
mot cach lam t6i wu vé dién tich bé mit (da str dung lugng sat ong it nhat dé xay t0).
Nguoi ta d3 quan sat, nghién ctru thi thay rang goc @ (rad) ¢ dinh nhat quan mét cach
dang kinh ngac, dua trén cAu trac hinh hoc cua 15 ong nguodi ta chirng minh duogc dién

3\/582 1

tich bé mat S cua 16 ong 1a § = 6s.h — ——

(s 1a chiéu dai cac canh cua 10

sin 6
ong, h 1a chiéu cao, s va h déu la hing s6). Vay dé tdi thiéu hoa dién tich bé mit, con
ong da xay mot goc 0 bang bao nhiéu (lam tron dén hang tram).

Bai 17. Chi mot nha hang mudn lam tudng rao bao quanh 600 m” dat dé 1am bai do
xe. Ba canh cta khu dit duoc rao bang thép véi chi phi 14 000 ddng mot mét, mit thu tu
tiép giap voi mit bén cua nha hang nén duoc xay bing gach xi ming véi chi phi 28 000

dong moi mét.
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Tim chu vi khu d4t sao cho chi phi nguyén liéu bo ra 1a it nhat, biét rang khu dat rao dugc

c6 dang hinh chir nhat.
Bai 18. M6t cong vién hinh chit nhat ABCD c¢6 kich thuéc 20m x 25 m ¢6 hai vi

tri M, N cb dinh lan luot thuéc canh  AB va BC sao cho BM = BN = 10m

A Q D
|
20m| A
P
10m
B 10 m N C
25m
- ——

Trén canh CD va AD ngudi ta xac dinh hai diém P, () dé xay dung san choi MNPQ
sao cho MNPQ 1a hinh thang c6 MN song song véi P(Q . Dién tich 16n nhét ctia san
choi 13 bao nhiéu mét vudng? (Iam tron két qua dén hang don vi).

Bai 19. Cho m6t tAm ton hinh mét tam giac déu c6 canh bang 2 m. Nguoi ta thiét
ké mot hinh lyc gidc déu va sau hinh chit nhat & phia ngoai luc gidc c6 mot canh bang

. : . 2 \ o .
canh cua luc giac, mot canh bang x (mét) véi 0 < z < g Sau do nguoi ta cat theo nét

dut doan dé thu duge mot hinh hop boi mét luc giac déu va sau hinh chir nhat. Sau d6 gap
cac hinh chir nhat dé tao thanh khdi lang tru luc gidc déu (tham khdo hinh vé duéi day).
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Thé tich ctia khéi lang tru 16n nhat bang bao nhiéu dm?® (lam tron két qua dén hang phan

muwoi)?

N
-

Bai 20. Nguoi ta cAn cdt cAn cat mot tim
ton ¢ hinh dang 1a mét elip v6i do dai truc i -
16n bang 8, do dai truc bé bang 4 dé duoc mot A ) h
tAm ton hinh chir nhét ni tiép elip. Nguoi ta
g0 tAm ton hinh chit nhat thu dugc mot hinh
try khong c6 day (nhu hinh bén). Tinh thé
tich 16n nhat c6 thé thu dugc cua khdi tru do.

Bai 21. Theo thong ké tai mot nha may Z, néu ap dung tuan 1am viée 40 gio thi mi
tuan c6 100 cong nhan di lam va mdi cong nhan 1am dwgc 120 san pham trong mot gid.
Néu tang thoi gian 1am viéc thém 2 gid mdi tuan thi s& c¢6 1 cong nhan nghi viéc va ning
suit lao dong giam 5 san pham/1 cong nhan/1 gid. Ngoai ra, s6 phé pham mdi tudn uéc

952% 4120z . . ; ;
tinh 1a P(x) = ————————, v6i z la thoi gian lam viée trong mot tuan. Nha mdy can
ap dung thoi gian 1am viéc mdi tudn méy gio dé s6 luong san pham thu duoc mdi tuan 1a
16n nhét?

Bai 22. Mot 6ng chu nha muén lam mét cai -
thang ctru ho khi c6 nguy hiém xay ra. Ong ta muén .
lam cai thang dé n6 dung dudi dat vuron qua hang rao :
tira vao ngdi nha. V&i hang rao cao 2,4 mét duogc dit “n o B
song song va cach buc tudong cua ngdi nha mot R
khoang bang 1,5 mét. Chiéu dain ngan nhat ciia cay & o
thang bao nhiéu mét dé né dung dudi dit vuon qua ‘ ol
hang rao tya vao ngdi nha (1am tron dén chir s6 thap —— =
phan thir hai). e
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Bai 23. Mot bo hd hinh ban nguyét c6 ban kinh bang 2 km, duong kinh AB (tham
khao hinh v&). Tir diém A anh Tai chéo mét chiéc thuyén véi van tée 3 km/h dén diém
C' trén hd, rdi chay doc theo thanh hd dén vi tri B vé6i van téc 6km/h (C' khéng trung
v6i A va B)

A7 7 g/ 778

Thoi gian ngan nht ma anh Tai di chuyén tir A d&én B 14 bao nhiéu (thoi gian tinh bang
gi0, két qua 1am tron dén hang phan chuc).

Bai 24. Cho hinh chit nhat A BCD c¢6 hai diém nim trén
X ) 1 . . X
do thi ham s6 y = Z$2 va hai di€ém con lai nam trén do thi

ham s6 y = 5 — x° trén khoang (—2;2) nhu hinh vé& bén.
Hinh chit nhat d6 c6 dién tich 16n nhat bang bao nhiéu? (lam
tron két qua dén hang phan mudi).

Bai 25. Cho mot to gidy hinh chir nhat véi chiéu dai 12 cm va chiéu rong 8 cm. Gap
gdc bén phai cua to gidy sao cho khi gip dinh cia goc d6 cham day nhu hinh v&. Do dai
nép gap 1a nho nhét thi gia tri nho nhat d6 bang bao nhiéu?

A B
N\ .
~
& TSE |8
, ‘.\
\\ Y
D F C
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Bai 26. Trong cong vién, c6 mot ho nudc hinh ban
nguyét duong kinh AB bang 100 (m). Tai A va B ngudi ta
dung hai btic tuong lan luot cao 8 m va 10 m. Mot nguoi
dung trén phan cung tron ctia bo hd mudn dit may anh cao
1,6 m dé chup toan canh hai birc twong. Goi goc quan sat
la goc tao boi hai tia ndi vi tri dat may anh vaéi hai dinh cua
cac burc trgng. Khi ngudi d6 di chuyén trén phan cung tron
ctia bo ho thi goc quan sat 1on nhat bang bao nhiéu do?
(lam tron hang don vi).

Bai 27. Mot tAm bia cimg c6 kich thude 60 cm x 90 cm dugce gip d6i thanh mot hinh chir
nhat 60 cm x 45 cm nhu hinh v&. Sau d6, cit ra tir cac goc ciia hinh chir nhat vira gép bon
hinh vudng bang nhau c6 canh z (cm). TAm bia dugc md ra va sau mép duogc gip lén dé
tao thanh mot hop chir nhat (H) co nap va ddy (nhu hinh v&). Thé tich 16n nhat cua khoi

(H) bang bao nhiéu lit? Lam tron dén hang phan muoi.

- - - r——
X

60 cm 60 cm

: —
X X

b 90 cm ——— F—45cm— e 90 cm ——y

60 ¢cm)

=

Bai 28. Trong mit phang, cho tam giac ABC can tai A;
3 .
AB =1000;£ZBAC = ¢ théoa man tanp = 1 biém G 1a trong tdm cuia tam gic

ABC . Hai diém I va J di dong sao cho duong thang AB tiép xuc v6i dudng tron tim
I ban kinh bang 100 tai diém M thudc doan A B, duong thang A C' tiép xtc véi duong
tron tdm J bén kinh bang 180 tai diém N thudc doan A C', khoang cach giira hai diém
I va J bang 700, hai diém I va G nam & hai phia khac nhau ctia duong thang A B, hai
diém J va G nam & hai phia khic nhau cia duong thang A C'. Khoang cach tir diém A
dén duong thang IJ dat gia tri nho nhét 13 bao nhiéu (lam tron két qua dén hang don vi).
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