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CHUONG 01: ‘

BAI TOAN VAN DUNG CAO CHUYEN DE

UNG DUNG PAO HAM ' 5

CHU DE 1. CAC BAI TOAN THUC TE UNG DUNG DAO HAM DE GIAI
Pau tién xin nhéc lai cac kién thirc vé dao ham, day 1a phan kién thirc trong chuwong trinh toan THPT
16p 11 hoc ki II.

1. Pinh nghia dao ham ciia ham sé tai mét diém

Cho ham sb y= f(x) xéc dinh trén khoang (a;b) va diém x, € (a;b) néu t6n tai gigi han

e L@ ()

hitu han thi gi6i han d6 duoc goi la dao ham clia ham s0 y = £(x) tai x,.
XA)XO x — x()

Ky higu y'(x,)= lim LD 700 pose ()
x—)xo x —_— x(]
Luu y: Néu ham s c¢6 dao ham trong khoang (a;b) thi lién tuc trén khodng d6 nhung nguoc lai thi
chua chic dung.
2. Cac quy tac tinh dao ham
Chuy: u=u(x),v=v(x)
°(uiv)'=u'iv'

°(u.v)' =u'v+uv' va (ku)' =ku'

) u'v—v'u kY kv
| — [ =m—o— 1| — | = 7&0

BANG CONG THUC PAO HAM THUONG GAP
Ham s0 co ban Ham s6 hop
(C)'=0 (C la hang s6)

(x)'=1
(<) =a (u*) = au'ul
Gj —— v6i x#0 Gj :—Z—; véi u#0
() =3 (

(sinx) = cosx (sinu) = u'.cosu
( (
( (

§|

voi x>0

cosx) =_sinx cosu) =—u'.sinu
.. V4 ' u' . s
tanx) voi x = —+krx tanu) = ———v6i u#—+kx
cos’ x 2 cos” u 2
' 1 L. ' u , .
(cotx) =—— vOi x £k (cotu) =———— voi u#kz
sin® x sinu
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(nx) =L véi x>0 (i) =" v6i u>0

X u
(log”x)’:xlila véi x>0 (logau)':ufln,a voi u>0
( ex)’ . (eu )’ o
(ax), =a'.lna (a“), =u'a".lna

Tiép theo xin trinh bay cach tim GTLN, GTNN cua ham s6 mot bién bang dao ham, day 1a k§ ning
cuc ky quan trong dé irng dung giai cac Bai toan thuc té.
3. Dinh nghia GTLN, GTNN
Cho ham s0 y = f'(x) xac dinh trong khoang K (doan, khoang, nira khoang)
+Néuco x, €K saocho f(x)< f(x,),VxeK thi f(x,) duoc goi la gia tri 16n hat ctia ham s trén
khoang K. Ki hi¢u: max y = f (x,)
+ Néu c6 x, €K sao cho f(x) f(x,),VxeK thi f(x,) dwoc goi 1a gia tri nho hat cuia ham s0
trén khoang K. Ki hiéu: miny = f (x)-
4. Phuong phap tim GTLN, GTNN. ’ ,
Bai toan 1: Tim gia tri 16n nhat, gia tri nho nhat ctia ham so6 trén khoang K:
Phuong phap: Lap bang bién thién trén khoang K, roi nhin trén do dé két ludn max, min.
Bai toan 2: Tim GTLN, GTNN ciia ham sé y = f(x) trén doan [a;b]:
Phuong phap 1: Lap bang bjén thién trén khoang do va két luan.
Phuong phap 2: Néu ham so f(x) lién tuc trén doan [a;b] thi ta c6 cac budc lam sau:
1. Tinh dao ham ciia ham s6 y = f'(x) da cho.
2. Tim céc diém x,;x,;...;x, trén doan [a;b], taido f'(x)=0 hodc f'(x) khong x4c dinh.
3. Tinh: f(@); £(x,);/ (x,)505 f(x,); £ (D).
4. Tim s6 16n nhat M va s6 nhé nhat m trong céac s trén (¢ muyc 3)
Khi d6: M = r[nfc}j(f(x);m = r[nlbr]lf(x)
Chu y:
1. Ham s6 y = f(x)lién tuc trén doan [a;b] thi ham s6 f(x) ludn ton tai gid trj 16n nhat, gia
tri nho nhat va tit ca cc gia tri trung gian nam giita gia tri nhé nhat va gia tri 1on nhat cia ham s
f(x) trén doan do. , , ’
2. N@u dé bai khong cho 16 tim gia tri 16n nhat va gia tri nho nhat cua ham s6 trén khoang,
doan nao con nghia 1a ta tim GTLN, GTNN ctia ham s0 trén tap xac dinh cua ham s6 do.

min f(x)= f(a)
maxf(x) = f(b)
min f(x)= f(b)
max (x) :f(a)

3. Tinh dao ham y'. Néu y'>0,Vx € [a;b] :>{

4. Tinh dao ham y'. Néu y'SO,Vxe[a;b]:{
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Ngoai ra can trang bi thém mot s6 kién thirc vé bat dang thic co ban dé giai quyét cac bai ndy nhanh
hon:
5. Bat dang thirc Cauchy cho 2 va 3 so:
Hai s8: V6i 4,B>0 taludncd A+ B>2JAB , d4u bang xay rakhi 4=B
Basb: V6i 4,B,C>0 taludn cd A+ B+C >33/ABC , diu bang xayrakhi A=B=C

BAI TAP VAN DUNG
Dang 1.
Mot sb bai toan tng dung vé kinh doanh, san suit trong cudc song.
Y tuong giai 1a ¢d ging thiét 1ap mot ham sé mot bién sau d6 ung dung dao ham dé tim GTLN,
GTNN.
Bai 1:
Mot cong ty bat dong san c¢6 50 cin ho cho thué. Biét rang néu cho thué mdi cin ho véi gia 2.000.000
d6ng mdi thang thi moi can ho déu co ngudi thué va clr mdi lan ting gia cho thué mdi can ho 100.000
d6ng mdi thang thi c6 thém 2 can ho bi bo trong. Mudn c6 thu nhap cao nhét, cong ty d6 phai cho
thué voi gia mdi cin ho 1a bao nhiéu?
A. 2.250.000 B. 2.350.000 C. 2.450.000 D. 2.550.000

Loi giai:

Goi x 13 gia thué thyc té cia mdi can ho, (x: déng ; x> 2000.000 dong)

Ta c6 thé l1ap luan nhu sau:

Tang gia 100.000 dong thi c¢6 2 can h bi bo trong.

Tang gia x —2.000.000 dong thi c¢6 bao nhiéu cin hd bi bo trong.

Theo quy tac tam xuét ta ¢6 s6 can ho bi bo trong 1a:

2(x—2.000.000)  x—2.000.000

100.000 50.000_ ’
Do d6 khi cho thué véi gia x dong thi so cén ho cho thué la:

x —2.000.000 X

- =— +90
50.000 50.000 ‘
Goi F(x) 1a ham loi nhuan thu dugc khi cho thué cac can ho, (F(x): dong).
Ta co: F(x)=|— X 190 |x=- ! x* +90x ( bang s6 can ho cho thué nhan véi gia
50.000 50.000

cho thué moi céan ho).

Bai toan trd thanh tim GTLN cua F(x)=— x* +90x, PK: x>2.000.000

50.000
+90

F'(x)=- X
( ) 25.000
! x+90=0< x=2.250.000
00
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Bang bién thién:

X 2.000.000 2.250.000 +00
F’(x) + 0 _
F(X) Fmax

Suy ra F(x) dat gié tri 1on nhét khi x = 2.250.000

Vay cong ty phai cho thué véi gia 2.250.000 dong mdi can ho thi duogc 13i 16n nhit.
Chon A.

Nhan xé&t:

Sau khi tim dugc ham F(x) = - 50 1)00 x* +90x . Ta khong can phai di khao sat va v& bang

bién thién nhu trén. PE da cho bén dap an x, ta dung phim CALC ciia MTCT dé thay lan luot
cac gia tri vao, cai nao 1am cho F(x) 16n nhit chinh 14 gid tri can tim.
Bai 2:
Mot ctra hang ban budi Poan Hung ctia Phii Tho véi gia ban mdi qua 14 50.000 dong. Vi gia ban
nay thi cira hang chi ban dugc khoang 40 qua budi. Cira hang nay du dinh giam gia ban, udc tinh néu
ctra hang ctr giam mdi qua 5000 ddng thi sb budi ban duoc ting thém 1a 50 qua. Xéac dinh gia ban dé
ctra hang d6 thu duoc loi nhuédn 16n nhét, biét réng gia nhap vé ban dau mdi qua 1a 30.000 déng.
A. 44.000d B. 43.000d C. 42.000d D. 41.000d
Lo giai:
Goi x 13 gia ban thuc té ciia mdi qua budi Poan Hung, (x: ddng; 30.000 < x < 50.000 dong).
Ta c6 thé lap luan nhu sau:
Gi4 50.000 dong thi ban duoc 40 qua budi
Giam gia 5.000 dong thi ban dugc thém 50 qua.
Giam gia 50.000 — x thi ban dugc thém bao nhiéu qua?
Theo quy tac tam xuat s6 qua ban thém duoc 1a:

(50000 x). 2> = L (50000~ x).
~ 75000 100
Do d6 S6 qua buoi ban dugc twong g voi gia ban x:

40+~ (50000~ x) = ———x + 540
100 100

Goi F(x) 1a ham loi nhuan thu dugc (F(x): déng).
Ta cd: F(x)= _ L 540 .(x=30.000) = _ L 4 840x-16.200.000
100 100

Bai toan tré thanh tim GTLN cua
F(x)= —ﬁxz +840x —16.200.000, Pk: 30.000 < x < 50.000.
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F'(x) = —%x+840

F'(x) =06 ——x+840 =0 & x = 42.000
50

Vi ham F(x) lién tyuc trén 30.000 < x <50.000 nén ta co:
F(30.000)=0

F(42.000) =1.440.000

F(S0.000) =800.000
Vay voi x =42.000 thi F (x) dat GTLN.
Vay dé cua hang ‘d() thu duoc loi nhuén 16n nhét thi gia ban thuc té cua moi qua budi Boan
Hung 1a 42.000 dong.
Chon C. ‘ , , ,
Bai 3. Mot xe khach di tir Viét Tri vé Ha N§i cho to1 da duoc 1a 60 hanh khach mdt chuyén. Néu mot

2
chuyén chd duwoc m hanh khach thi gia tién cho mdi hanh khach duoc tinh 1a (30 - %’"j dong. Tinh

s6 hanh khach trén mdi chuyén xe dé nha xe thu dugc loi nhuan mdi chuyén xe 1a 1on nhat.?
A. 30 B. 40 C.50 D. 60
Lo1 giai:
Goi x 1a s6 hanh khach trén mdi chuyén xe dé so tién thu dugc 1 16n nhat, (0 < x < 60)
Goi F(x) la ham loi nhuén thu dugce (F(x): ddng)
So tién thu duoc :
5x Y 2,25 3
F(x) =| 300 Y X =90.000x =1500x +Tx
Bai toan trd thanh tim x dé F(x) dat gia trj 16n nhat.
F ‘(x) =90000—-3000x + ?xz

=120(loai
F(x) =0 <> 90000 ~3000x+ L2 = 0 e | © 20040
4 x = 40(t/ m)
Bang bién thién
A 0 40 =

F(x) / F oo \

Vay dé thu duoc s tién 10n nhét thi trén mbi chuyén xe khach d6 phai chd 40 nguoi.

Chon B.
Bai 4.
Mot cong ty chuyén san xuat thiung phi nhan dugce don dit hang véi yéu cau 1a thung phi phai chia
duoc 167z(m3) mdi chiée. Hoi chiée thung phai c6 kich thudc nhu thé nao dé san suét it ton vat liéu

nhat?
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A. R=2(m),h=4(m) B. R=4(m),h=2(m)
C. R=3(m),h=4(m) D. R=4(m),h=4(m)
Loi giai:

Do thung phi c6 dang hinh tru nén:

V =zR*h=167r<h =§,(1)

tru
Dién tich toan phan cua thung phi 1a:
Sy, =27R*+27xRh=27R(h+R),(2)
Thay (1) vao (2) ta dugc:

Sy, = 2;:1{%“%) = 27{%”%2}

. 16 4
S, = 2”(_F+ 2Rj = F(R3 -8)

4
S, :OQP(R3—8)=O<:>R=2
Bang bién thién
R 0 2 +00
S'(R) - 0 n

T —

Vay dé san xuat thung phi it ton vat liéu nhét thi R= 2(m) va chiéu cao 1a h =4 (m).
Chon A.

Bai 5.

Gia dinh 6ng Thanh nu6i tom voi dién tich ao nudi la 100m* . Vu tom vira qua ong nuodi voi mat do
la l(kg / mz) tom gidng va san lugng tom khi thu hoach dugc khoang 2 tan tom. Véi kinh nghiém
nudi tom nhiéu nam, 6ng cho biét cir tha giam di (200 g/ mz) tom gidng thi san lwong tom thu hoach
duogc 2,2 tan tom. VAy vu téi 6ng phai tha bao nhiéu kg tom gidng dé dat san lugng tdm cho thu hoach

13 16n nhat? (Gia st khong c6 dich bénh, hao hut khi nudi tom gidng).

A. 2§—Okg B. 70kg C. 72kg D. 69kg

Giai:
S6 Kg tom giéng ma ong Thanh tha vy vira qua: 100.1= 100(kg).
Goi x (0<x<100) 1a s6 kg tom can tha it di trong vu tom tdi.
Khdi lugng trung binh l(kg / mz) tom giong thu hoach dugc: 2000:100 = 20(kg)
Khi giam 0,2 kg tom giéng thi thi san luong tdm thu hoach ting thém la 2(kg / mz)
Goi F(x) la ham san lugng tom thu duoc vu t6i (F(x): kg)
Vay san luong tdm thu hoach duoc trong vu téi co pt tong quat 1a:
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F(x) = (100—x)(20+§x) = 2000+375x—§x2

Bia to4n trd thanh tim x dé F(x) 16n nhat.
Ta co:
25 3
F'(x)=—-=x
(x) 2 4
F'(x)=0<:>———x=0<:>x=7—0
2 4 3

Bang bién thién

X 0 70 100
3
F’(x) + 0 -

F(X) / F max \

Vay vu t6i 6ng Thanh phai tha s kg tém gidng la:

100-?:%z76,67(kg)

Chon A.
Nhan xét:

Lam sao ta c¢6 thé tim dugc ham F(x) va tim dugc hé ) %
Ta c6 thé hiéu don gian nhu sau: néu ta khong giam s luong tom giéng thi san lwong tom thu
hoach dugc 13: 100.20 = 2000(kg) tom.
Néu ta gidm s6 x(kg) tom gidng thi sb tom gidng can tha la 100—x va s kg tom thu hoach
duoc la: (100 - x)(20 + mx)kg
Theo gia thiét tdm giéng giam 0,2 (kg / mz) thi 100m> giam x = 20kg , san luong thu duoc
la 2200kg .
Ta co: (100—20)(20+m20) =2200 < m = %

Bai 6.

Do giam huyét 4p ciia mot bénh nhan dugc do boi cong thirc G(x)=0,25x* (30— x) trong d6 x(mg)

va x > 0 1a luong thubc can tiém cho bénh nhan. Dé huyét 4p giam nhiéu nhit thi can tiém cho bénh
nhan mot liéu lugng bang bao nhiéu:

A. 15mg B. 30mg C. 40mg D. 20mg
Giai:
Ta co: G(x) =0,25x" (30—x) = 3x2 —Lx3
4 40
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G'(x)==x-—x’
()=2""%
= 0(loai
G'(X):0C>§x—ix2 x = Oloa)
40 X = 20(t/ m)

Bang bién thién:

X 0 20 +00

G’'(x) + 0 _

G() / 100 \

Duya vao bang bién thién thi bénh nhan can tiém mot luong thuéc 20mg

Chon D.
Bai 7.
Sau khi phat hién mot bénh dich, cac chuyén gia y t& wdc tinh s6 ngudi nhidm bénh ké tir ngay xudt
hién bénh nhan dau tién dén ngay thirt 1a G(¢):45¢* -, (két qua khdo sat dugc trong 10 théng vira

qua). Néu xem G'(¢) la toc d9 truyén bénh (ngudi / ngdy) tai thoi diém t thi tbe do truyén bénh 16n

nhit s& vao ngay thu:

A.25 B. 30 C.20 D. 15
Giai:
Ta co:
G'(t) =90t -3¢*
G"(t) =90-6¢
G"(t):O<:>90—6t:O<:>t:15
Bang bién thién:
T 0 15 +00
G’ + 0 -

Vay tdc do truyén bénh 16n nhit s& vao ngay thir 15.
Chon D.

Bai 8:
Hang ngay myc nudc ciia con kénh 1én xudng theo thity triéu. d6 sdu 4 (m) clia myc nudc trong kénh

tinh theo thoi gian t(h) trong ngay cho boi cong thirc 4 = 3cos(%+§} +12. Khi nao myc nuédce

ctia kénh 13 cao nhat véi thoi gian ngin nhat?
A. t=10(h) B. t=14(h) C.t=15(h) D. t=22(h)
Giai:

Ta co:
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nt mw\. (#xt 7w T . (xt &«
h'=-3| —+—|sin| —+— |=——sin| —+— |.
(6 3) (6 3) 2 (6 3)

h=0o —ﬁsin(ﬂ+1j =0 r=-2+6k(keZ,)
2 6 3 +)

O day ta chi can xét mot sd gia tri

k 1 2 3 4

t 4 10 16 22

Bang bién thién:
Ta suy ra dugc & dat GTLN khi =10 (/)
Luwu y: Ngoai cach trén ta ¢6 thé lam nhu sau

Vi -1<cos| L+ Z <1 9<3cos| L+ | 412 <15.
6 3 6 3

Vay dé h 16n nhat thi cos(%t+§j =lot=-2+12k(keZ,)
Vay h dat GTLN khi £ =10 (k)

Bai 9:

(Dé minh hoa Quoc gia 2017): Cho mét tdm nhom hinh vudng canh

12cm. Nguoi ta cat & bon goc cla tdm nh6m dé bbn hinh vudng bang
nhau, moi hinh vuéng c¢6 canh x(cm), rdi gap tdm nhom lai nhu hinh
veé duoi day dé, duoc cai hop khong nip. Tim x dé duge mot cai hop co
thé tich 16m nhat.

A. x=6(cm) B. x=3(cm)
C. x=2(cm) D. x=4(cm)
Giai: 12

Khi cit tAm nhom hinh vudng va gap thanh mot cai hop thi do dai
canh cua cai hop la: 12—-2x

Ta co:

V=S8h=(12-2x) x=d4x" —48x+144x v6i 0<x<6

Bai toan tré thanh tim x dé V 16n nhét.

Ta co:

V'=12x" —96x +144

V'=O<:>12x2—96x+144=0<:>{x

X =
Bang bién thién:
X 0 2 6
V’(x) + 0 —
o / = \
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Vay dé thé tich hop 16n nhat thi x =2 cm
Chon C.

Bai 10:
Cubn sach gido khoa can mét trang chit c¢6 dién tich 1 384cm’. L& trén va dudi 1a 3em , 18 trai va 1&
phai la 2cm . Kich thudce t61 wu cua trang gidy?

A. Dai 24cm, rong 17cm B. Dai 30cm , rong 20cm
C. Dai 24cm, rong 18cm D. Dai 24cm, rong 19cm
Giai:

Goi chiéu dai cta trang chit nhat 13 x(cm),(x>0)
Chiéu rong cua trang chit nhat la: &cm

x
Chiéu dai cua trang gidy 13 x +6(cm)

Chiéu rong cia trang gidy 12 : 384, 4(cm)
X

Dién tich trang gidy: S =(x+ 6)(ﬁ + 4] — 408+ 4+ 201
X X
Bai toan trg thanh tim x dé S dat gia tri nho nhét.
Taco: S'(x)=4- 2394
X
x=24(t/ m
S':O<:>4—23(2)4:O<:> ( )_
X x =—24(loat)

Bang bién thién

X 0 24 +00

S’(x) — 0 +

S(x)

S

min

Vay kich thuée tdi vu cua trang gidy c6 chiéu dai 1a 30 cm, chiéu rong 1a 20 cm.

Bai 11:
Trong tit ca cac hinh chit nhat c6 chu vi bang 16cm thi hinh chit nhat c6 dién tich 16n nhit bing bao
nhiéu?
A. 36ecm’ B. 20cm’ C. 16¢cm? D. 30cm’
Giai:
Goi d6 dai hinh chir nhat d6 13: x(cm). Chiéu rong cta hinh chir nhat do la: (8 —x)cm
Suyra 4<x<8
Dién tich hinh chit nhat d6 la: § = x(8-x)=8x—x
Bai toan tro thanh tim x dé S dat GTLN.
Taco: §'=8-2x;8'=0=8-2x=0=x=4

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/




HOC360.NET - TAI LIEU HQOC TAP MIEN PHi

Vi ham S(x) lién tyc trén 4 <x <8, taco: S(4)=16;5(8)=0

Két luan: hinh chit nhat c6 dién tich 16n nhét bang 16cm’
Luu y: Bia nay ta con c6 thé sir dung li thuyét ctia 16p 10. Tim GTLN ctia parapol véi hé sb
a<Othi S = _A_ S(—iJ =16
4a 2a
Chon C.
Bai 12:
Mot man anh hinh chit nhat cao 1,4 mét va dat ¢ do cao 1,8 métso €
v6i tAm mat (tinh tir ddu mép dudi cia man hinh). Dé nhin 16 nhat 14

phai x4c dinh vi tri d6? Biét ring goc BOC 1 goc nhon.

A. A0=2,4m B. AO=2m 1,8:
C. AO=2,6m D. AO=3m '
Giai: A
bat d6 dai canh 40 = x(cm),(x > O)
Suy ra:

BO =4/3,24+x7,CO =/10,24 + x°
Ta sur dung dinh 1i cosin trong tam giac OBC ta co:
. 2 2 2 (3,244 x*)+(10,24 + x* )-1,96
eBoe . OB +0C*-BC* | )+( )
2.0B.0C 2(3.24+27)(10.24+ 2*)
5,76+ x°
\/(3,24+x2)(10,24+x2)

Vi géc BOC 1a géc nhon nén bai todn tré thanh bai toan tim x dé
2

F(x)- 5,76 + x

\/(3,24+x2)(10,24+x2)

Dat GTNN.

Pit (3,24+x7 ) =1,(¢>3,24).

63
t+

25t +63

«/ t+7 25Jt t+7

Ta timt dé F(¢) nhe_m gia tri nho nhat.

2t +7
o . '_L 25«/t(t+7)—(25t+63)[2 T“ﬂ)}
B 25\t(t+7) 25 t(t+7)

Suy ra F
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