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Mot sb bai toan téi uu don gian
Quy trinh giai mot bai toan tdi wu hoa:
e Budc 1: Xac dinh dai lugng O ma ta can lam cho gia tri cua dai luong ay 16n nhat hodc nhé nhat

va biéu dién n6 qua cac dai luong khéc trong bai toan.

e Buéc 2: Chon mot dai lugng thich hop nao d6, ki hiéu 1a x, va bicu dién cac dai luong khac &
Budc 1 theo x. Khi do, dai lugng Q sé 1a ham s6 ciia mot bién x. Tim tap xac dinh cia ham so
0=0(x)

e Buwéc 3: Tim gia tri 16n nhat hodc gia tri nho nhit cia ham sé6 O = Q(x) bang cac phuong phap

d4 biét va két luan.

BAI TAP TU LUAN

Bai tap 1: Mot bac nong dan c6 ba tim ludi B40, mdi tim dai a (m) va mudn rao mot manh vuon doc theo
bo song c6 dang hinh thang can 4ABCD nhu hinh v€ dudi day biét rang bo song la duong thang CD khong
phai rao ludi. Hoéi bac nong dan d6 co6 thé rao dugec manh vuon c6 dién tich 16n nhat 1a bao nhi€u mét
vuong?

A a(m) B
a(m) xn)
D C
Loi giai
A

B
N C

D M
Goi M,N lan luot 13 hinh chiéu vudng goc cia 4,B 1én CD

bat x=MD, (0<x<a) suyra AM = AD? — MD* =Ja® — X

Dién tich ciia manh vuon hinh thang cén la S(x) = (AB * ZD)AM = (a + )c)\/a2 —-x’.

Xéthamsé f(x)=(a+x)va’ —x* trén khoang (0 < x < a)

) ) x:—a6£(0<x<a)
Paoham f'(x)= 22 —HHC o],
a’—x x=56(0<x<a)

Bang bién thién ham s6 f(x) trén khoang (0;a)
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a
x 0 i~ a
2
[(x) + 0 =
3y3a*
S 4 ~
f(x) B N
a? - o5 0
o 3J3a?
Tt bang bien thién suy ra 1(13;1))(f(x) = f(%) = \/;a

Vay bac nong dan c6 thé rao dugc manh vuon c6 dién tich 16n nhat 1a

3\/§a2 )
1 m”.

Bai tip 2: C6 hai xd 4,B cing & mdt bén bd song. Khoang cach tir hai x d6 dén bo séng lan luot 13
AA' =550m, BB’ =600 m. Ngudi ta do dugc A'B’=2200 m nhu hinh v& dudi dy. Cac k§ su mudn xay
dung mot tram cung cép nude sach nim canh bén bo song cho nguodi dan cua hai xa st dung. Dé tiét kiém
chi phi, cac k¥ su phai chon mot vi tri M cua tram cung cip nudc sach d6 trén doan A'B’ sao cho tong
khoang cach tir hai xa dén vi tri M 13 nho nhat. Hay tim gia tri nho nhit cua tong khoang cach do.

A

500(m) fng

AI

Loi giai
Pit A'M =x (0 <x <2200), B'M =2200-x

Tacd AM =~/x* +500°, BM = (2200 - x)’ +600’
Khi d6 tong khoang cach tir hai xa dén vi tri M 1a:
AM + BM =~Jx* +3007 + (2200 - x)’ +600°

Xétham sé £ (x) =¥ +5007 +4)(2200— x)’ +600° trén khoding (0;2200)

2200 -
Pao ham f'(x) = ———- % =0 x=1000
V¥ +500° (2200 x)’ +600°
Bang bién thién:
x 0 1000 2200
f'(x) = 0
2780 2856
fix) ) ) =
) 2460 -

Viy gia tri nho nhat ctia tong khoang cach tir hai xa d6 dén bo song 1a khoang 2460 m, tai vi tri
M cach diém A’ 1a 1000 m.

EN il
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Bai tap 3: Ong A du dinh sir dung hét 5, 5m*kinh dé 1am mot bé c4 c6 dang hinh hop chir nhat khong nip,
chidu dai gip ddi chiéu rong (cac mdi ghép co6 kich thudc khong dang ké). Bé c4 co dung tich 16n nhit bang
bao nhiéu (két qua 1am tron dén hang phan tram)?

Loi giai

S L4

2r
Goi x m 1a chiéu rong. (x> 0). Chiéu daila 2x m .Chiducaolda A m . h>0

5,5—2x"

Theo dé bai, ta c6: 2x*> +4xh+2xh=5,5 < 2x° +6xh=5,5 = h= -
X

Jil

Vih>0va x>0nén 5,5-2x> >0 0<x<—.

Suy ra thé tich ciia bé ca la: V:2x2h:£x—2x3 véi 0<x<£.
1 xz—\/g(N)
V=l —2=0s|
6 V33
x=———(L)
6
Thé tich 16n nhat ciabé cala: ¥, =V g]m,n m .

Bai tap 4: Tir mot manh gidy hinh vudng cho trude cit thanh hai hinh tron sao cho tong dién tich cua hai
hinh tron 12 16n nhét. Goi & (k <1) 1 ti s6 ban kinh ciia ching khi d6. Hoi gia tri vk bang bao nhigu?

Loi gidi

a
1+\/5'
_a

22

Goi duong chéo hinh chit nhatla a. Tacéd: R+r=

Tim max cia R® +7>. Khao sat ham, ta tim dugc R = Tt d6 ta tim duge vk =2 1.
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Bai tap 5: Mot soi diy kim loai dai 60cm duoc cit thanh hai doan. Poan thir nhat dwoc udn thanh mot
hinh vudng, doan thir hai dugc udn thanh mot vong tron. Hoi khi téng dién tich cta hinh vuéng va hinh
tron & trén nho nhat thi chiéu dai doan day ubn thanh hinh vudng bang bao nhiéu (1am tron dén hang phan
tram)?

Loi giai

Goi x (0<x<60) la chiéu dai cua doan tht hai, suy ra 60— x 13 do dai doan tht nhat.

2
Khi d6 canh hinh vuéng 1a 15 —% nén dién tich hinh vuong la (15 - %j )

2

Chu vi ciia vong tron 13 27R = x = R = 2i . Khi do dién tich hinh tron 13 7R? = :— .
/A T

2 2
Khi d6 tong dién tich cita hai hinh s¢ a f(x) = :— + (15 - %) .
T

Khi d6 ta c6 f'(x)zi—l(ls_szf(Lr 1)_1_5.

ot 27 4) 2\z 4) 2
1 2 A , Cg \ z . 6072'
Cho f (x)=0:>x= 1 . Suy ra tong di¢n tich hai hinh nhé nhat khi x=4—.
+ 7
7+7
T 4
Khi d6 canh hinh vuong s¢€ 1a 60—4607[ ~33,61.
+ 7T

Bai tap 6: Bac tho han dung mot thanh kim loai dai 4 m dé uén thanh khung cira s6 ¢6 dang nhu hinh v&.
Goi r 1a ban kinh cua ntra duong tron. Tim 7 dé dién tich tao thanh dat gia tri 16n nhéat.

h
A B
Loi giai
Taco 2(h+r)+xr=4 it
1 4-2r—
Dién tich ctia khung cira 14 § =~ 7 + 20 = =>4 27| 2270 __EEA oy
2 2 2 2
Taco he 22 = L0 0<r<
2 T+2
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j co S'(r):—(ﬁ+4)r+4:0 oSr=

Xét ham sd S(r) =— ﬂ;4 72 +4r trén (O;

T+2 T+4

Bang bién thién

T 10 4/(m + 4) 4/(w + 2)
§'()

+ 0 —
8
/‘rr +\
S(x)

Vay S (r) dat gié tri 16n nhit < r=

T+4

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Cau1: MOt man anh hinh chit nhat cao 1,4 mét va dit & do cao 1,8 mét so v6i tim mat (tinh tur dau mép

dudi cia man hinh). Dé nhin rd nhat phai xac dinh vi tri d6? Biét ring goc BOC 1a goc nhon.

A. AO=2,4m B. AO=2m C. A0=2,6m D. A0=3m
Loi gidi
bat do dai canh 40 = xem, (x> 0)

Suy ra: BO =+3,24+x*,C0 =4/10,24 + x°

Ta str dung dinh li cosin trong tam giac OBC ta co:

OB*+0C* - BC* (3.24+x7)+(10,24+x7)-1,96 5.76 + x°
cos BOC = = = >
2.0B.OC 2\/(3,24+x2)(10,24+x2) \/(3,24+x2)(10,24+x2)
5,76 + x*

dat

Vi géc BOC 1a goc nhon nén bai toan tré thanh tim x dé F (x) = \/( - )( 2)
3,24 +x7)(10,24 + x

gi4 tri nho nhat.
63
I*55  25t+63
bt (3,24+x2):t,(1 >3,24) suyra F(t)= 25

JH(t+7) ) 25)t(t+7)

Ta tim t d¢ F(¢) nhan gi tri nho nhat.
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-/ J/ 4

F'(1)=

2t+7
. ’_L 25,/t(r+7)—(25t+63)£2\/m]
25t(t+7) ) 25 t(1+7)

25

1 SO(t2 + 7t)—(25t +63)(20+7) | 1 49¢ — 441
25 26(¢+7)Jt(t+7) 26(¢+7)Jt(t+7)

Bang bién thién:

J:O<:>t=9

t |3.24 9 +00
F'(t) -

0 +
£8R) \ /
E’l"
144

Thay vao dat ta c6: (3,24 +x7) =9 & x° =2—5<:>x=2,4m

Vay dé nhin rd nhat thi 40 =2,4m.

Cau2: Tu hinh vudéng c6 canh bang 6 ngudi ta cit bo cic tam gidc vudng can tao thanh hinh t6 dam
nhu hinh v&. Sau d6 nguoi ta gap thanh hinh hop chit nhat khong nip. Tinh thé tich 16n nhit cua
khéi hop.

A. 82. D. 1142 .

bat kich thudc cac canh nhu hinh vé

Ta co i+y\/§+iz=6<:>x+y=3\/§<:>y=3x/§—x voi 0<x<32.

NN

Thé tich ctia khdi hop tao thanh 1a ¥ = x’y = x> (3\/5 = x) .
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Ta ¢6 V'=3x(2ﬁ—x)=0:>x=2ﬁ.

Bang bién thién

z |0 2v2 32
V'(z) i

0 _
8vV2
Vix)

Vay: max V' =82 khi x=2\/5,y=\/§.

Cau3: Cho hinh vuéng ABCD c6 canh bang 4, chinh giita c6 mot hinh vuéng dong tdm véi ABCD .
Biét rang bon tam giac 13 bdn tam gidc can. Hoi tong dién tich cia hinh vudng & giita va bon tam
giac cin nho nhét bang bao nhiéu?

A ' B
D (&
ALY B. 7 p. 2.
3 3
A B
N
D (&

bat AM =x (0<x<4)= ME =4-2x.
2MQO* =(4-2x) & MQ* =2(2-x)" & MO =./2(2-x)

Goi § tong dién tich cua hinh vuong & gitta va bon tam gidc can nho.

MQ2 2 2 2 2 2 ) 4
§ =472+ PO* = 2MQ + MN* =(4-2x) +(x2) =6x ~16x+16 =0 x =
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Cau 4:

AL

Bang bién thién
x |0 4/3 1
S'(x) 0
e
/~

S(x) \ /

3.8 16

\A _; //

16
Vay S =—
ay min 3

Trong mot bai thuc hanh hudn luyén quéan sy c6 mot tinh hudng chién si phai boi qua song dé tan
cong muc tiéu ¢ ngay phia b bén kia song. Biét rang 1ong séng rong 100m va van toc boi cia
chién si bang mot phan ba van toc chay trén bo. Hay cho biét chién sy phai boi bao nhiéu mét dé
dén duoc muc tiéu nhanh nhat?Biét dong song 1a thang,muc tiéu cach chién sy 1km theo duong
chim bay va chién s cach bo bén kia 100m.

2002

3

20043

B. 753 . C. T

A. D. 75V2 .

Loi giai
A D (#]

100 1

B
Goi 4 la muc tiéu; B 1a vi tri chién sy va BD la duong boi cua chién sy.
Chon mdt don vi d6 dai 1a 100m suy ra BC =1;4B =10; AC = 3\/ﬁ
Goi van tdc boi cua chién sy 1a mot don vi van tdc thi van toc chay cua chién sy 1a 3 don vi van
toc. Goi x la quang duong chién sy boi suy ra BD = x

Vay quing dudng chién s§ chay 1a AD = AC —CD =311 -+/x* -1

> . ) —Jx* =1 1
Thoi gian chién sy dén duge muc tiéu la: tzm++%:«/l_ —5\/x2—1+x

342
1 1 x= T(thoa man)
Xét ham f(x)=x/11—§\/x2—l+x co f'(x)=l—§m=0<:>

W2,
= ——(loaz)
4
Bang bién thién:
xr 1 3\‘/2 10!
J'(x) - 0
N S ”
f(-") \\ <
\\\ ///,/
Ne 34
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Cau 5:

Cau 6:

AL

. iy : . . e 32
Vay thoi gian chién sy dén muyc ti€éu ngan nhat khi f (x) =>x= 2

min T
Vay chién s§ phai boi #. 100 = 7532 (m).

Mot nguoi du dinh 1am mot bé chira nude hinh try bang indc co nap day véi thé tich 1 (m?). Chi
phi mdi m? day 1a 600 nghin dong, mdi m? nip 1a 200 nghin ddng va m&i m? mat bén 1a 400
nghin dong. Hoi ngudi d6 4n kinh bé 13 bao nhiéu dé chi phi 1am bé it nhét?
A. 2z . B.S\/I. C . D. 3L
2 2r V4
Loi giai

Goi R va h lan luot 1a ban kinh va chiéu cao cua bé chira nudec.

. . 1
Ta c6 thé tich bé chitanuée 1a: V =1 = zR*h=1<h= el
T
Dién tich ndp va mat day bé chira nuéc la: S, = 7R”.
. . 1 2
Dién tich xung quanh cua bé chtra nudc la: S, =27Rh =27R. e = R
V4

) 2 \
Chi phi lam bé chtra nuéde la: f(R) =67R* +27R* + 4.E =87R’ +% (trdm nghin dong).

8 8
Tact: f'(R)=167R-— . Xét f'(R):0©167zR—F=0@27:R3—1=0@R=3/i.

2
Bang bién thién:

1 |
R |0 ' o0
V2r ‘

J'(R) - 0 +

~
J(R)
~CT

< A A A . 71N A J r A A . 1
Duya vao bang bién thién, ta thay chi phi lam bé chira nudc thap nhat khi R = 3/ P
T

Mot khiic gd tron hinh tru can xé thanh mot chiée xa c6 tiét dién ngang 14 hinh vudng va 4 miéng
phu nhu hinh v&. Hay xéac dinh kich thudc cta cac miéng phu dé dién tich str dung theo tiét dién
ngang 1a 16n nhat. Biét duong kinh khic gd 1a d .

Ba-32  T-1T
—d i ——d

A. Rong

16

B. Rong @d , dai —“ﬂ;\/ﬁd T
d -

C.Rong @d , dai —”;‘/ﬁd

D. Rong ~——==

Ba-32 1-1T7
d , dai Td
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Cau 7:

Loi giai
Goi chiéu dai va chiéu rong ctia miéng phu lan luot 13 x, y. Pudng kinh cta khuc gd 1a d, khi d6
d (2 — \/5 ) d

tiét dién ngang ctia thanh xa c6 d6 dai canh [d — va 0< x < ,0<y< E

NG

Theo dé Cau ta dugc hinh chit nhat ABCD nhu hinh v&, theo dinh 1y Pitago ta co:

d Y 1
2x+— +y2=d2<:>y=—\/d2—8x2—4\/5x
\/EJ J2

1

NG

Bai todn tré thanh tim x dé S(x) dat gid trj 16n nhat.

d(2-+2)

Do d6, miéng phu c6 dién tich la: S(x) \/d2 8x? —4\2dx voi 0<x<

X —8X—2\/§d 162 2
~ 1\/d2 S Al + ( ) _ 165" —6y2dx +d
J2Nd? —8x* —a2dx  N2Nd? —8x* —42dx

S'(x)=0 e —16x* —6y2dx +d* =0 = — 16( j—&/’( ]+1— @xz@d
_\/ﬁ—sx/idy_\h—\/ﬁd
6 7 4

Ta co: S

Vay miéng phu c6 kich thude x =

Nha Long mudn xay mot ho chira nudc co6 dang mot khdi hop chit nhat co nip day co thé tich
bang 576m’ . Pay ho 1a hinh chit nhat c6 chidu dai gap d6i chiéu rong. Gia tién thué nhan cong
dé xay ho tinh theo m” 13 500.000 ddng/m?. Hiy xéac dinh kich thuéc ctia hd chita nudc sao cho
chi phi thué nhan cong 14 it nhat va chi phi d6 1a bao nhiéu?

A. Rong 6m, dai 12m, cao 8m. Tién: 216 triéu

B. Rong 6m, dai 12m, cao 8m. Tién: 215 triéu

C. Rong 6m, dai 12m, cao 8m. Tién: 214 triéu

D. Rong 6m, dai 12m, cao 8m. Tién: 213 triéu.

Loi gidi
Goi x,y,h lan luot la chiéu dai, chiéu rong, chiéu cao ctia hd chtra nudc, (x >0,y>0,h> O,m)

. 5 2
Ta co: X:2<:>y:2x.Thétichhéchﬁanu@c V:xyh<:>h:£: 576 :g
x xy x(2x) X

Dién tich can xay dung ho chura nudc:

288 288

S() 2xy+2xh+2yh = 2x(2x)+2x— 2(2x)—2= 1728
X X

X

4x* +

Pé chi phi nhan cong 1 it nhat thi dién tich cn xay dung 1a nho nhit, ma van dat thé tich nhu

mongmuén.
Bai toan tr& thanh tim x d€ S(x) nhé nhét
1728 172
< S(x)=4x +7— = 8'(x)=0<8x— 728:0<:>x:6
X X

Béng bién thién:
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&€ 0 6 +00

S’'(x) - 0 }

s \ /
‘S'”ll'

Vay kich thudc cua ho la: rong 6m, dai 12m, cao 8m.
Dién tich can xay: 432m” va chi phi it nhét 1a: 432x500.000 = 216.000.000

CAu8: Tim dién tich 16n nhét cta hinh chit nhat noi tiép trong ntra dudng tron ban kinh R, néu mot
canh cua hinh chit nhat ndm doc theo duong kinh cta hinh tron ma hinh chir nhat d6 noi tiép?
A. 2R’ B. 5k’ C. R’ D. 3R’
Loi giai
Goi x 14 d6 dai canh cta hinh chir nhat khéng nam doc theo dudng kinh ctia hinh tron (0<x<R)
Do dai canh con lai ctia hinh chir nhat 1a 24 R* — x?
Ta c6 dién tich cua hinh chit nhat 1a: S(x)=2xVR*> —x’

Bai toan tré thanh tim x dé S (x) dat gia tri lon nhét.

) 2 4 x:—(thoaman)
2R oo ad-0e

S'(x)=24JR* —x* - = =
( ) \/Rz—x2 \/Rz—x2 —R\/E

X = (loai )
Bang bién thién:
x 0 Rv2 R
- 2 -
S'(x) -+ 0
o -

S(x)

e

Vay dién tich 16n nhat cua hinh chit nhat 1a R*.

Cau9: D¢ thiét ké mot chiéc bé ca hinh chit nhat ¢ chiéu cao 1a 60cm, thé tich 1a 96.000cn’ , nguoi
tho dung loai kinh dé sir dung 1am mit bén co gia thanh 70.000 dong/m? va loai kinh dé 1am mit
day co gia thanh 13 100.000 d6ng/m>. Chi phi thap nhat dé hoan thanh bé c4 1a:

A. 83.200.000 dong  B. 382.000 dong C. 83.200 dong C. 8.320.000 dong.
Loi giai
Dién tich cua day hop 1a: S = % = % =1600cm* = 0,16m*

0,16

X

Goi chiéu dai canh dy ctia hop 1a x,(x > 0,m), chiéu rong cta hop la

Goi F(x) 1a ham chi phi d¢ lam dé ca.
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Chi phi dé hoan thanh bé ca:

1 1344
F(x)=0,16x100.000 +2.0,6x.70.000 + 2.0,6. 0:16 20.000 = 16.000 + 48.000x + 1244
X X
Bai todn tré thanh tim x dé F(x) dat gié tri nho nhat.
13440 13440
F'(x)=84.000——— =0 <> 84.000 =0 x=0,4
X X

Bang bién thién:

x 0 0.4 oc
F'(z) = 0 "

7
F(z) \
N //

mimn

Vay chi phi thap nhat dé hoan thanh bé c4 la: 83.200 dong

Ciau 10: Ong Nam can xay dung mot bé nudc mua cé thé tich V = 8(m3) dang hinh hop chir nhat véi
chiéu dai gap ; 1an chiéu rong, day va niap d6 bé tong, cbt thép; xung quanh xay bang gach va
xi mang. Biét rang chi phi trung binh 14 980.000d /m”* va & nip dé hd mot khoang hinh vudng co
dién tich bang % dién tich nip bé. Tinh chi phi thap nhit ma 6ng Nam phai chi tra (1am tron dén

hang nghin dong).
A. 22.770.000 d. B. 27.657.000 d. C. 20.965.000d. D. 23.235.000d.
Loi gidi
. A A 5 A 1x ’ A N\ e A 1x \ <A 5 A 1x 2
Goi chiéu rong ciia bé 1 3x (m). Ta co chiéu dai bé 1a 4x (m) va chiéu cao cua bé 1a i (m)
x

Khi d6 tong dién tich bé mat xay la:

2 2
T =(3x +4x) 22 + 23ndx— 2 3wdv =20 O 5 [28 O 3247 (m*).
3x 9 3x 3 3x> 3 3
R N ‘ 3207 .
Chi phi C (tinh theo dong) xay dung la: C =T7.980000 > 3 980000 = 27657000 (dong).

Cau 11: Dung mot day thép dai 60 m udn thanh mot khung c6 dang nhu hinh v&. Biét phan duéi 1a hinh
chit nhat va phia trén 1a mot tam giac déu. Dién tich 1on nhit ciia khung c6 gia tri bang:
A (w). B2 (m). o2 (w). b2 (w).
63 6-3 3443 3-3
Loi giai

Goi hai canh cta hinh chit nhat Ia x va y nhu hinh vé

Khi d6 chu vi ciia khung 1a (x+2y)+2x=60 < y = 30—%x
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e - - - —————————

8

2 2 _
Suy ra dién tich ctia khung 1a: § = xy + = f — x(30—1,5x)+= f _0 4ﬁx2 +30x = f(x)

X 1 60 900 )
D¢ dang suy ra duoc: S, =max f(x)= f(6—\/§j = 6_\/§(m )

Cau 12: Hinh v& bén dudi mo ta doan duong di vao GARA O TO nha c6 Hién. Poan duong dau tién co
chi¢u rong bang x (m), doan duong thiang vao cong GARA c6 chi¢u rong 2,6 (m). Biét kich
thude xe 6 t6 14 Smx1,9m . Dé tinh toan va thiét ké dudng di cho 6 t6 nguoi ta coi 6 to nhu mot
khéi hop chir nhét c6 kich thude chiéu dai 5 (m), chiéu rong 1,9 (m) . Hoi chiéu rong nhé nhét
ctia doan dudng dau tién gan nhat vai gi tri ndo trong cac gia tri bén dudi dé 6 t6 co thé di vao
GARA dugc?

GARAOTO
< >
2.6(m)

X {m) "M >

A. x=3,7(m). B. x=2,6(m). C. x=3,55(m). D. x=4,27 (m).
-‘.
A

D
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AL

Chon hé truc Oxy nhu hinh v&. Khi d6 M (—2,6 ; x) .

Goi B(—a;0)suyra A(O; 25—a2).Phu:0ngtrinh AB:1+¢2—1:0.
—a 25—a

Do CD // ABnén phuong trinh CD:1+%—T=O.
—a 25—-a

Ma khoang cach gitra 4B va CDbang 1,9 m nén

9,5

aN25—-a’ '

71
=19=>T=1+

2 2
BRE=
a 25—-a?
Diéu kién dé 6 t6 di qua duoc 1a M,0 nam khac phia ddi voi bo 1a dudng thang CD .

2
- 20 vz B5a 4 2526250
a\/25—a2 P ;

2.6 x 9,5
+ -1
—a  \25-4°

Suy ra:

Pé cho nhanh, ching ta dung chirc ning TABLE trong may tinh:

+£_2,6x\/25—X2
X

f(X)=v25-Xx "

v6i STEP = % : START = 0; END = 5.

> +2_2,6x\/25—X2
X

X

Théy gié trj 16n nhdt cua f(X)=~25-X xap xi 3,698 .

Vay chiéu rong nho nhit cuia doan duong dau tién gan nhat véi gid tri x = 3,7 (m)

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & médi cau, thi sinh chon diing hoic

sai.

Caul.

Mot soi day kim loai dai a (cm) . Nguoi ta cat doan day do thanh hai doan c6 d6 dai x (cm)

dugc udn thanh dudng tron va doan con lai duge udn thanh hinh vudng (a>x>0).

| !

O

X
a) Ban kinh duong tron: r = —.
T

2
b) Dién tich hinh vuéng: (“ ;xj .

(4 + 7z).x2 —2arx+ra’
167

¢) Tong dién tich hai hinh:

d) Khi x=-2

> thi hinh vudng va hinh tron twong mg c¢6 tong dién tich nho nhét.
+ 7T
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a) Sai : Do x la d6 dai cua doan day cudn thanh hinh tron (0 <x <a).

Loi giai

Suy ra chiéu dai doan con laila a—x.

2

D . X A1 \ X
Chu vi duong tron: 2zr =x = r = Pt Dién tich hinh tron: S, = 7.7 = i
Vs Vs

2
b) Ding: Dién tich hinh vudng: S, = (a ; xj .

¢) Pung: Tong dién tich hai hinh: § ==+

x° (a —x]z 3 (4+7z).x2 —arx+ra’

4r 4 lox
4+ ) x—ar ar
Pao ham: S'=L;S':0<:>x: .
87 4+
. \ s A ST . R . ar arn
d) Sai: Ham S chi c6 mdt cyc tri va Ia cyc ti€u tai x = suyra S . < x= .
4+7 4+

Tir mot tAm bia hinh vuéng 4BCD c¢6 canh bang MA> = MB* + MC? nguoi ta cit bo bon tam
giac can bang nhau la AMB, BNC, CPD va DQA. V&i phan con lai nguoi ta gap 1én va ghép
lai dé thanh hinh chép tir giac déu.

A B

D P C

Goi canh day ciia mo hinh 1a x (cm) v61 x> 0.

a) Chiéu cao ctia hinh chép 1a 41250 — 25+/2x .

b) Diéu kién cua x 1a: 0 < x <252

, . \ 1
¢) Thé tich ctia khoi chép bang g\/ 1250x° —25v2x* .

d) Khi canh day cuia khéi chop bang 3v/2dm thi thé tich ciia khéi chop 13 16n nhét
Loi giai

N
R
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Cau 3.

AL

a) bung : Goi canh day ctia mo hinh 1a x (cm) voi x>0.Taco Al = A0 - 10 = 25\2 —g .

2 2
Chiéu cao ctia hinh chép h=+AI* —OI* = \/(25\/_ — g) —(g) =4/1250 - 25\2x .

b) Ding: Didu kién 1250 —25v/2x >0 = x < 254/2.

, , : 1 1
¢) Sai: Thé tich ctia khéi chép bing V = g.x2 1250 - 25\2x = g.\/1250x“ —25J2x° .

. 1
d) Sai: Xét ham s6 y = g.\/IZSOx4 —252x° véi 0<x<2542.

3 4
Tacé 3 =~ 2000 125v2x . 1 =0 = 5000x° —125v2x" =0 = x =202 .

3 241250x" — 2542

Bang bién thién
z |o 20v/2 25v2
y -+ 0 —
Yo
Yy
0 0

Vay dé mo hinh c6 thé tich 16n nhét thi canh d4y ciia m6 hinh bang 2042 cm =22 dm.

Mot tdm kém hinh vuéng 4BCD c¢6 canh bang 30 cm . Ngudi ta gap tim kém theo hai canh EF
va GH cho d&én khi 4D va BC tring nhau nhu hinh v& bén dé duge mét hinh ling tru khuyét
hai day.

A E G B E G

SR N

a) Thé tich khéi tru duoc tinh bang cong thirc ¥ =30S trong d6 S 1a dién tich cta tam giac
AEG

b) Dién tich ciia tam gidc AEG bang: \/%.\/(15 — x)2 (2x — 15)

¢) Gié tri ciia x dé thé tich khéi lang tru 16n nhét 1a x =10(cm)

d) Thé tich khdi lang try Ién nhat bang 1250 (cm’)
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AL

Loi giai
E 30-2v g
7 F ?

A
a) Pung: Pudng cao ling tru 1a 4D = AB = 30cm khong dbi. Dé thé tich ling tru 16n nhat chi
can dién tich day 16n nhat.
Goi I la trung diém canh EG = Al L EG trong tam giac AEG = IG=15-x, (0<x<15)

2
Tacé:AIz\/xz—[30;2xJ =\PC2—(15—X)2 =V30x—225,x€(%;15}.

b) Sai: S, .0 =%AI.EG=%(30—2x)\/30x—22 :\/E.\/(IS—x)z(Zx—IS)

Vay ta cn tim xe(%s;lS] dé f(x)=(15-x)"(2x~15) 16n nhét.

x=15

f(x)=-2(15-x)(2x-15)+2(15—x) =2(15-x)(30-3x) =0 = L e

Bang bién thién:

T (15/2 10 15
f'(x) + 0 -

125
A / \
0 0

¢) bung: Vay thé tich lang tru 16n nhat khi x =10.
d) Sai: Va thé tich 16n nhét bang 125.30 = 3750(cm’)
Cau4. Mot nguoi dan 6ng mudn chéo thuyén ¢ vitri 4 téi diém B vé phia oy

ha luu bo ddi dién, cang nhanh cang tdt, trén mot bo song thfmg
rong 3 km (nhu hinh v€). Anh c6 thé chéo thuyén ctia minh truc

tiép qua song dé dén C va sau d6 chay dén B, hay co thé chéo truc \

tiép dén B, hodc anh ta c6 thé chéo thuyén dén mot diém D giira X
C va B va sau d6 chay dén B. Biét anh ay c6 thé chéo thuyén NN
6 km/h, chay 8 km/h va quing duong BC =8 km . Biét tc do ki
cia dong nudc 1a khong dang ké so voi toe do chéo thuyén cua \ N £
ngudi dan 6ng. Goi x (km) 1a do dai quing duong BD . Xét tinh \ =

dung sai trong cac khang dinh sau: *D

a) 8 —x (km) 1a d¢ dai quing dudmg CD .

x*+9 . \

(gi0)

b) Thoi gian chéo thuyén trén quing duong AD 1a:
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AL
Jxr+9 +8—x
3

8

¢) Tong thoi gian di chuyén tir 4 dén B 1a

d) Khoang 1 gid 20 phut 1a khoang thoi gian ngén nhat dé ngudi dan éng dén B .
Loi giai

a) Pung: Goi x (km) 1a d6 dai quang dudong BD; 8 —x (km) la do dai quang duong CD.

Nx2+9

b) Sai: Thoi gian chéo thuyén trén quing dudng AD =+/x* +9 1a: S (gio)
o n . . L 8—-x , .
Thoi gian chay trén quang duong DB la: (gio)
2 —
¢) Sai: Tong thoi gian di chuyén tr 4 dén B 1a f(x)= x6+9 + 8 . al
2 J—
Xéthamsd f(x)= x6+ 2+ 8 : Y trén khoang (0; 8)
Ta c6 f’(x)zL—l' f'(x)=03Vx*+9 =4x<:>x=i
6\ +9 8 V7
Bang bién thién
z |0 9/V7 8
f'(z) - 0 +
3 VT3
2 6 |
/() .
7
iy

J7

d) Pung: Dua vao bang bién thién ta thdy thoi gian ngin nhat dé di chuyén tir 4 dén B 1a 1+ =

N

Viay khoang thoi gian ngin nhat dé nguoi dan ong dén B 1a 1+ < ~1"20'.

PHAN IIl. Cau tric nghiém tra I&i ngan

Caul: Cit mot doan day dai 60m thanh hai doan day, doan day thu nhét gép thanh mot tam giac déu co
dién tich S,, doan day thir hai gap thanh mot hinh vuéng c6 dién tich S, (nhu hinh v& dudi)

-~
-
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Khi d6 gia tri nho nhét ctia tong T = S, + S, 1a bao nhiéu?
Loi giai
Goi d6 dai doan day gap tam gidc déu 1 x thi do dai doan day gap hinh vudng 13 60 — x (mét)

B B

4 36

Khi d6 x=3a<:>a=§:>Sl=

2
Mit khac: 6O—x:4b:>b:604_x:>S2:b2:[604_xJ
23 (60—x) (9+43)x* ~1080x +32400
36 +( j <:>f(x

Khido S, + 8, = =
4 144

X s , . 540
D¢ dang tinh dugc (S, +S,)  =min f(x)= f£9+4\/§J x 97,87(m2) .

Cau 2: Cat mot doan dy dai 30m thanh hai doan ddy, doan day thi nhat gip thanh mot duong tron cd
dién tich S,, doan day thtr hai gap thanh mot hinh vuéng c6 dién tich S, (nhu hinh vé& dudi)

-

Khi d6 gia tri nhé nhat ciia tong 7 = S, + S, 1a bao nhiéu?
Loi giai
Goi d6 dai doan day gip duong tron 1a x thi do dai doan diy gip hinh vudng 13 30 — x (mét)

b

2
Khi do x=27m<:>a:i:>S1:7m2:x—
2r 4r

2
Mt khéc: 30—x=4b:>b=304_x:>S2 = p? =(3O4_xj

Khido S, +S,=—+
167

2 30-xY 7 +4)x? —607x +9007
() et

mi

X 1 , . 30
Dé dang tinh dugc (S, +S,) :mlnf(x):f(ﬂ:;j z31,51(m2).




Chuong 1. 'NG DUNG DAO HAM DE KHAO SAT VA VE DTHS TOAN 12 - CHUO'NG TRINH MOl

Cau 3: Mot cai hop c6 dang hinh hop chir nhat c6 thé tich bang 48 va chiéu dai gap doi chiéu rong. Chat
liéu 1am day va 4 mit bén cia hop c6 gia thanh gap ba 1an gia thanh cua chét liéu 1am nép hop.
. D ), A A ez 11 , A 13 (LA A Y m . N
Goi /4 1a chiéu cao cia hop dé gia thanh cua hdp 1a thap nhat. Biét A=— véi m, n 1a cac s
n
nguyén duong nguyén té ciing nhau. Tong m +n bing bao nhiéu?
Loi giai

/"/ |

T

|

t

|

|

|

|
. I
-
-

Goi chiéu dai, chiéu rong cua hop la 2x va x (x> 0).
Khi do, ta c6 thé tich cua cai hop la: V=2x"h=2x"h=48 < x* . h=24
Do gia thanh lam ddy va mét bén hdp 1a 3, gia thanh lam nép hop 1a 1nén gia thanh 1am hop 1a

L =3(2x2 +2xh+4xh)+2x2

Ap dung bt dang thtrc Cauchy cho ba sé khong am ta dugc:

L =8x> +9xh +9xh > 33/8x2.9xh.9xh = 33/648(38}1)2 =216

o s
A 13 , C oy a1 8x* =9xh a 8 *=
Déau bang xay ra khi va chi khi: = = 8

)Czh = 24 9 3 h =

Vay m=8,n=3 vam+n=11.

Cau 4: Mot tdm bia hinh vudng cé dién tich 900cm”. Nguoi ta cit & bon goc cta tim bia d6 bdén hinh
vudng bang nhau, mdi hinh vudng c6 canh bang x cm rdi gip tim bia lai nhu hinh v& bén dé
duoc mot cai hop khong nip cé dang hinh hop chir nhat. Tim thé tich 16n nhat ma hinh hop chir
nhat ¢ thé thu dugc?

[ []

Loi giai

Canh cta tim bia la a = JS =900 =30 cm , d4y sé& 1a hinh vudng c6 canh bang 30 — 2x.

N il
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Cau 5:

Cau 6:

AL
Thé tich thu dugc 1a: ¥ = (30— 2x)’ x = f(x) véi 0<x < % 15

D¢ dang tinh dugc: ¥V, =max f(x)=f(5)= 2000(cm3)

max

Mot ngudi ndng dan cé 15 000 000 dong dé lam mot hang rao hinh chit £ doc theo mot con song
bao quanh hai khu dét trdng rau c6 dang hai hinh chit nhat bang nhau (hinh v& duéi). i v6i mit
hang rao song song véi bo song thi chi phi nguyén vat liéu 1a 60 000 dong/mét, con doi voi ba
mit hang rao song song nhau thi chi phi nguyén vat liéu 13 50 000 ddng/mét, mit gidp véi bo

song khong phai rao. Tim dién tich 16n nhét ctia hai khu dat thu duoc sau khi 1am hang rao.

Loi giai
Goi d0 dai cia hang rao song song véi bo song la x voi x >0
Goi d6 dai cia mdi hang rio trong ba hang rao song song nhau 1a y véi y >0
Dién tich dat ma bac nong dan rao dugc 1a: xy (m2)
Téng chi phi 1a 15 000 000 dong nén ta co6 phuong trinh:
x60000 +3y50000 =15000000 = 6x +15y =1500
Ap dung bt dang thtrc Cauchy cho hai sé duong ta co:
6x+15y >2,[6x.5y =>1500 > 2,/90xy => xy < 6250
Vay dién tich 16n nhat ma bac néng dan c6 thé tao rao 1a 6250( mz)

Dé chin dudng hanh lang hinh chir L, nguoi ta ding mot que séo thang dai dat kin nhiing diém
cham véi hanh lang (nhu hinh v&). Biét @ =24 va b=3. Hoi cai sao thoa méan diéu kién trén co
chiéu dai t6i thiéu 1a bao nhiéu?

st
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Loi giai
E B
? <
; b
E
SaC D
s 4 F
@
Dit cac diém nhu hinh v&.
3 . EB AF
bat DF =x, x>0,taco AADF dong dang v6i ABED nén — = — :>EB:a—b
ED DF X

2
Goi [ 1a chiéu dai cua que sao, ta co [* = AB’ :(x+b)2 +(a+a—bj = f(x) .
x

X X X

2
Pao ham: f’(x)=2(x+b)—2a—12)(a+a—b)=2(x+b)[l—a—3b]; f'(x)=0ex=4a’h=12.
D¢ dang suy ra dugc min f(x)= f(12) =1125

Vay gi4 tri nhé nhét cta que sao 1a 7 =+/1125 =15+/5..

HET-




