7 MO HINH PHONG TOA CAU TRA LOI NGAN
MO HINH HAM SO

Cau 1: Mot cong ty kinh doanh va nghién ctru thi truong trude khi tung san phdm méi thi nhéan thiy ’rallng voi
hai moén hang hoa loai A, B lan lugt c¢6 gid san suat 1a 2USD va SUSD thi ham 191 ich (14 ham hai bién chi sy
phu thugc cia dai lugng loi ich kinh doanh so véi s6 luong hang héa) ciia ching 14 y(x,, X, ) = (X, )% (%, )% véi
X, X, lan luot 1a sé lwong hang hoa loai A, B. Néu vén dé san suat hang ban dau 1a 1000USD. Héi can san
xudt sé lugng hang loai B 13 bao nhiéu dé dat doanh thu t6i da?

Loi giai tham khao

Tir dé ta ¢6 quan hé giita hai san pham: 2x, +5x, =1000 (0<x,Xx, <1000)

1 3
Thay vao ham loi ich ta dwoc ham: f (x,) =(X1)% (%)2 = g(x) =(f (Xl))6 _ (Xl)z (10005_ 2X1j
1000-2x, \’ 1000-2x Y\’ 6 1000 —2x, Y’ % =0
s () =( ) (1025 | (T02 |- B0 (102 o0, 200
X, =500

Thay vao ham g(x,) thi ta thdy g(200) dat gia tri 16n nhat.
Vay ) luong san phém can san xuat mdi loai 1a: X, =200,x, =120.
Cau 2: Nguoi ta cﬁr} bom 10 lit khi vao bén trong mot qua khinh khi cau. Biét répg do strc chiu dung cua may
moéc ¢o gidi han nhat dinh (néu qué may s€ hdng) nén nguoi ta chia ra lam ba lan bom. Theo 1€ thuong, néu
¢6 X lit khi dugc bom ra thi thoi gian bom sé& 1a 5x® (gidy) nhung do may da cii nén & lan thar 3 gip truc tric
va thoi gian bom & 1an 3 bi chuyén thanh 3x° (gidy) (bom dugc X lit thi can thoi gian 1a 3x*). Tim tong thoi
gian bom ngan nhat ma may c6 thé bom dugc (l1am tron dén hang don vi). Coi nhu thé tich khi & moi lan bom
may déu chiu dugc.

Loi giai tham khao
Dap an: 184
Trude hét ta g01 cac lan bom th(r 1,2,3 s& bom tuong Ung la a,b,c lit khi. Khi éy a+b+c=10
Tir gia thiét suy ra thoi gian dé bom 1a: T =5a° +5b? +3c®. Khi 4y bai toan quy vé tim gi tri nho nhat cta
bi€u thirc T trén, ta c6 hai cach:

Cich I: Bién d6i T =5a” +5b* +3c* =5a2 +5b? +3(10—a—b)’ va tim cach dén vé bién a+b.
Khi 4y ta suy ra: T > g(a+b)2 +3(10-a-b)’ :gtz +3(10-t)’ véi t=a+b € (0;10)
Xét ham s6 f(t):gt2+3(10—t)3 trén (0;10) ¢6 f'(t) =5t —9(10—t)’

 185+5\73
18

185-5\73 , _
= T hoac t

Giai phuong trinh '(t)=0 < 5t-9(10-t)" =0 = t

Ca hai nghiém nay déu thudc (0;10) . Bang céach 1ap bang bién thién d& thiy rang;
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185-5+/73
18

Ton = Min £ (t)=f ~183,8(s). Vay thoi gian nhanh nhat la T,;, ~183,8(s)

Cdch 2: (Chi mang tinh chit tham khdo) Ta xét ham s f (X) =kx" véi x,k >0 van=23,...
Thi khi 4y ta luon co: f(X)= f/(%))(X =%, )+ f (%), V% >0 voi “="xdy ra khi X = X,.
Ta cho hé s6 a,b,c béng nhau dé khi cong lai ta c6 duwoc a+b+c=10 thi khi éy luon ton tai
a=a,;b=h,;c=c, sao cho 9c,” =10a, =10h,, cung véi a, + b, +¢c, =10 ta co:
2 3
%ﬁ a6 3 > Q(M] c_s.(—5+_5¢ﬂ

Chon ¢, =
18 18

Véi %COZ =a, =h,, tacod:

5a2>9( 5+5\/_j ( 5+5\/_J 5b2>9(—5+5\/ﬁ] b_g( 5+5\/ﬁJ4
- 20 = T

18 18 18 20 18

2
Suy ra: T =5a° +5b* +3c® 29'[_52?3\/%] ( _5+5\/ﬁ] 0 [ 5+5\/7]

a+b+c)-6.
18 10 18

:9(—5+5Jﬁ}2 10_6(—5+5\/%J 81( 51573
|| 10-6,

J ~183,8(s)
18 10| 18

9c  -5+5J73

Vay thoi gian nhanh nhét 1a T,;, ~183,8(s) khi a=b = 10°°= 18

Cau 3: Anh Hung l4i mot chiéc xe Mercedes G63 chay vé huéng Pong véi van tée v, = 40km/h va mét chiée
may bay dang bay ngang vé huéng Béc c6 van tdc 1a v, =100km/h . Tai vj tri cam 14i, xem nhu tdm nhin cua
anh Hung 1a v6 cyc va khong bi gioi han, anh Hung ¢6 thé thdy duoc chiéc may bay dy cach 1km vé hudng
Poéng, 2km vé hudng Nam va cach 2km so voi mat dat (xem nhu mat dat 1a hoan toan bang phing va cung
chinh 14 dia hinh ma chiéc xe dang chay, d¢ cao cua may bay la khong d6i). Biét rang ca hai phuong tién déu

chuyén dong thiang déu va quy ude t = 0 1a mdc tai vi tri ban dau cua ca hai phuong tién d6, sau khoang bao
nhiéu m phat n gidy thi khoang cach gitra hai phuong tién 1a ngan nhat ¥Ym,n € Z va lam tron 1én. Tinh gia

tri ctia biéu thie m+n ?

Loi giai tham khao
Dap an: 16
Tu bai toan néu trén, ta phac hoa dugc hinh vé nhu sau:

Swu tim: Thay Ping Vin Tung | Trang 2



7 MO HINH PHONG TOA CAU TRA LOI NGAN

A
N

Wt

S

’ vy = 100km/h

vy = 40km/h

Co s6 toan hoc: Do cé hai phuong tién 1a chuyén dong thang déu nén phuong trinh chuyén dong duoc quy wéc
nhu sau: X =Vt véi v(km/h) 1a van toc khong doi va x(km) 1a vi tri ctia vat d6 sau t(h) thoi gian chuyén
dong. Trd lai bai todn néu trén, ta co:

Sau mot khoang thoi gian t thi ca hai phuong tién déu co phuong trinh chuyén dong lan lugt 1a 40t (km) va
100t (km). Tiép dén ta phén tich tai thoi diém t khi vi tri xe 6 to nhin thay chiéc may bay nhu sau. Lay méc
tai vi tri xe hoi 1am chuén, truc A 13 truc mdc phan chia 4 huéng Pong (E), Tay (W), Nam (S) va Bic (N) nhu
hinh v€&, khi d6 ta co:

-Chiéc may bay ay cach chiéc xe 1km vé hudng Pong: khoang cach tir chiée xe tai thoi diém t t6i truc A 1a:
1—40t(km)

-Chiéc may bay ay cach chiéc xe 2km vé huéng Nam: khoang cach tir chiéc may bay tai thoi diém t t6i truc
A 1a: 2-100t(km)

-Chiéc may bay dy cach mat dat 2km : do khong ton tai vector van toc nao theo phuong nay nén do cao van la
2km (khong doi).

Tir 3 yéu tb néu trén, ta suy ra khoang cach giira hai phuong tién (tirc b ), la:

b=+/2" +a% = |22 +(1-40t)’ +(2-100t)° , xétham s f () =/2% +(1—40t)’ +(2-100t)’

Taco: f(t)= —480 + 23200t

» 3 36
_ L Gidi /(1) =0t = (h)(x60p) =2 (phit
Jo_asot+1te00 (®) 145 (M (x60p) =25 (phtt)

Khoang cach ngan nhét dat duoc sau t =1+ % (phut) tire 1 phuat 15 gidy. Suyra m+n =16

Cau 4: Mot van dong vién truot tuyét truot xuéng mang trugt va ro1 khoi mang vaoi vector van tc v tao voi

phuong ngang 1 goc @ c6 d6 16n v = 25m/s nhu hinh v&. Biét rang d6 déc d (tinh tir diém két thuc cta

mang truot dén diém tiép dat) hop v6i phuong ngang mot goc 35°. Biét rang hé phuong trinh chuyén dong
x(t)=v,t

theo thoi gian t cua van dong vién la: (1) voi v, v, 1an luot 14 cac vector thanh phan

y(t):vyt—%gtz

clia vector van toc v khi chiéu 1én truc Ox,0y va hang s gia toc trong truong g khong doi. Hoi gia tri cua
6 (d0) phai bang bao nhiéu dé quing duong toi diém tiép dat (d ) 1a 1én nhat
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P (0;0)
[67'S Zr-———e =
T, ] e

x(t)

Y% y(t) \\E

Loi giai tham khao
Dap an: 27,5

, két hop v6i phuong trinh (1) dé cho

, o Vv, =VCosf X(t)=dcos35’
Trudce hét tir gia thiét da cho ta suy ra: va

v, =vsing y(t)=dsin35’
d.cos35° = x(t) =vcos ot (2) .
. dcos35 . .

ta suy ra: _ _ 1 .Tu (2) tasuyra: t = ——— va thé vao (3) ta suy ra dugc

d.sin35 = y(t)=vsin6t —Egt2 (3) vcosd

o o 2
phuong trinh sau: v.sin «9.dco—835—l.g. dcos3s =d.sin35%
vcosd 2 vcosd

<> Vv?sin20c0s35 — gd cos® 35" = —2v* cos’ @sin 35°

Khi 4y ta thu dugc phuong trinh d6 dai d 1a mot ham s6 theo @ nhu sau:

_v?sin26cos35° +2vi cos’ Osin35° VP

d=f(6 =
(0) g cos’ 35° g cos35°

(sin 26 + 2 cos? Htan 35° ) .

2

Khao sat him s trén, ta c6: f'(0)= 2€05260 —4cosfsin 91an 35" ). Giai phuong trinh f'(6) =0

gcos35° (
& 200820 = 2sin 26tan 35" <> cot 26 = tan (90° - 29) —tan35" < 90° —20 =35°

Vay d,,, =max f (8) = f(6,) véi 6 =6, =45 —3% = 27,5 tuc 27,5 (d6)

Cau 5: Nha cua ba ban An, Binh va Cuong ¢ ba vi tri A,B,C tao thanh mdt tam giac vudng tai dinh C ¢o
AC = 4km, BC =3km va co6 ba con duong thang tiép ndi giita nha ba ban. Mot budi chiéu sau gid hoc, luc 5
gio dung, An dap xe dap di thang tir nha minh dén nha Binh vé6i van tc 10km/h | ciing luc d6 Cuong lai di
b6 tir nha minh theo con duong thang huéng dén nha An véi van téc 4km/h . Héi sau bao nhiéu phut ké tir 5
gi0 thi khoang cach gitta An va Cuong 13 nho nhat ? (Iam tron dén hang don vi néu két qua khong phai 13 sb
nguyeén).
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Pap an: 16

>

K(0;91)

AE =10t (km)

Dau tién ta goi t 1a thoi gian tinh tr mbc 5h véi t €(0;0,5), khi ay ta c6:
CF = 4t(km)

Khi 4y ta c6 F (4t;0), goi E(x;y,) v6i x, =CH va y, =CK =EH

Theo dinh 1i Ta-1ét ta co: E:EQE:&: EH =5t =1y,
BC AB 3 5

Duing tinh chit doan chén ta viét dugc phuong trinh AB 2 +% =1l= (AB) Yy = —% X+3

E (-8t + 4;6t)

Ma E e(AB) nén 6t=—%x1 +3= %, =-8t+4. Do do: {F(4t;0)

Suy ra: EF = J(12t—4)’ +(6t)° =180t" —96t+16 la mot tam thirc bac hai nén khi &y EF., khi va chi khi
96

t= 180" %(h) tirc sau 16 phit tir lic 5 gid thi khoang cach giita An va Cuong 14 nho nhét.
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Cau 6: Trong miat phang dia hinh 1i tuong véi h¢ quy
chiéu Oxy nhu hinh v&, mét chiéc tau ngam dang ding 100
yén (goi 1a chét diém A(Xl, 0)) phong mot qua ngu 161
theo quy dao 1a mot parabol P, tur diém A xubng dudi
nude va troi 1én trén mat nude tai hoanh do diém
C(%;;0) (xem nhu mit nuée bién la truc hoanh va quy \ 1 0

dao ctia ngu 161 khong thay dbi trong sudt hanh trinh) va : ! . e iy
nhim dén cén ctr quan su (goi la chat diém D(x,;0)).
Cung lic Ay cin ctr quan sy ndy phong mot tén lira tim
nhiét tir diém D theo quy dao 1a mot parabol P, va lao

xubng mit nudc bién tai diém B(XZ;O) sao cho

2

—400

BC =150km . Biét rang co hai truong hop hai dau dan ‘ ‘
dung nhau 1a khi dinh cua parabol nay nam trén quy dao cua parabol kia va P, P, 1an lugt la cac do thi ctua
ham s f (x),9(x) sao cho g(x)=—f(100-x). Khi 4y khoang cach tir can cr quan sy D dén tau ngdm A
bang bao nhiéu km (lam tron dén hang don vi)?
Loi gidi tham khao

Dap an: 874

Tir hinh v& mo phong trén, ta nhan xét hai d6 thi ham s f ( X), g (X) ¢6 mdi quan hé thong qua phép quay
c6 tam la toa do (50; 0) . Do d6 d¢ giai quyét bai toan nhanh gon, ta c¢6 thé di doi tAm quay nay sang diém
khac ma khong 1am thay doi di do dai ctia doan thang BC, tirc |X; — X,| = X, —X, = BC =150 (do

X, < Xy < Xy < X,).

Khi d6 ta doi tdm quay tir (50; 0) sang (0;0) ,tasuyra X, =—X, =75 va X, =—X;, khi ay f (X) tr¢ thanh
p(X) va g (X) tr¢ thanh q(x) sao cho p(X) = —q(—X) va X, X, lan luot 12 cac nghiém cua p(X) va q(x) .
Suy ra X,,X, 1an lugt 1a cdc nghiém ctia p(X) va q(x), khi ay ta c6 duge: p(x)=a(x—-75)(x—-x) va
q(x)=-a(x+75)(x+x).

‘ 7
Khi d6 ta c6 dinh cita b thi p(X) c6 hoanh do 1a -2

75+ a 75+ a
p[ . Xij:_zus_xl)z :q( . Xl]:—z(x1+225)(3x1+75).

va theo gia thiét ta thé vao q(x), thu duge:

Toém lai ta co duge phuong trinh sau: (75— X1)2 = (X% +225)(3x,+75). Pt x, = 75u,u < -1 thi phwong
Umhuéﬂmmx(3u+1ﬂu+3):(u—nz¢3u2+6u+l:0¢>u:—3i2J§.

Ma u<—1nén u=-3-2v2 tic x, =-75(3+22).
Suy ra khoding cach can tim la AD = X, =% ==X, =X = 2% =150(3+ 22 ~ 874,264

——[AD = 874kn|
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Céu 7: Hinh v& bén dudi mé ta doan dudng di vao gara 6 t6, doan duong dau tién rong a(m) va doan dudng
thing vao cbng gara rong 2,6m . Khuc cua cong 1a mot phan tu dudng tron tim M ban kinh bang 2m . Biét
xe 6t6 c6 kich thudec 5mx1,9m, dé tinh toan va thiét ké dudng di cho 6t6 ta coi 6t6 1a mot khdi hop chir nhat
¢6 chiéu dai 5m, chiéu rong 1,9m. Hoi chiéu rong nhd nhét cta doan duong dAu tién 1a bao nhiéu mét dé 6to
¢6 the di vao gara dugc? (1am tron két qua dén hang phén tram, gia thiét 6t0 khong di ra ngoai duong, khong
di nghiéng va 6t6 khong bi bién dang).

2,6m

Dap an: 2,45

a m

A o) €T

, o pa OA = AB.cosa = 5c0sa
Goi M(—4,6;a+2) vadit OAB=a €| 0;—= | = . i
2 OB = AB.sina =5sina

Khi 4y ta c6 phuwong trinh AB : X Y =1< —X.Sina+ycosa —5sinacosa =0

-5c0sa  5sina

Dé xe qua goc cua cong d6 thi dudng thang CD khéng duoc cit cung tron (M ;2) tai hai diém phan biét ttrc
taco: d(M;CD)>2 < d(M;AB)>2+19=3,9, phuong trinh twong duong véi:

_ 5sinacosa +3,9-4,6sina
cosa

—sinea.(4,6)+cosa.(a+2)—5sinacosa =0 < a>g(«) 2
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Xét ham s6 g (a)=5sina—4,6tana + 39 _ 2 trén {O;Z} ta d& thay
COSx 2

3,9sina—4,6

3 =0« cos’ @ =4,6-3,9sina < o =a, ~0,756
cos’ a

9'(ar) =5c0sar +

Suyra a>maxg(a)=g(a,)~ 2,45m, hodc bim i(5sin X —4,6tan x+£j
M dx COSX /,_,
2

Ta thu dugc; —NMSOLVEXL oy ~ 0,756

Céu 8: Mot doanh nghiép kinh doanh san xuit dong hd c6 do thi ham
tong chi phi theo s6 san pham la mdt phan do6 thi ctia ham so6 bac hai trén \‘
2
N ax” +bx+c . . X A .
bac nhat f (X) = ————— nhu hinh v& (mdi don vi trén truc hoanh
X+€
tuong tng 100 san phiam va mdi don vi trén truc tung tuong Ung

1000USD). Biét rang tim d6i xtmg ctia d6 thi ham s6 f (x) 1a A(—l;%j

L

va duong tiém can xién cla dd thi ham sb di qua diém B(3; 2). Theo O

khao sat, tong doanh thu cta doanh nghiép nay dugc mo ta boi ham sd
R (X) = x? + 2 va loi nhuan thu vé khi ban 200 san phdm bang 5250 USD. Khi chi phi theo sé san pham dat
gi4 tri nho nhét thi s6 san pham san xuat duoc 13 bao nhiéu? (Két qua 1am tron dén hang don vi)
Loi gidi tham khao
D@ dang suy ra dugc e =1 va do thi c6 duong tiém can dung la x = -1
Goi duong tiém cén xién clia d6 thi ham s6 f (x) la y=ax+b
2 1
o g e , |—a+b=— a=—= o m A A 1
Theo gia thiét ta co: 3 3 nén duong tiémcin xiénla y==x+1
3
3a+b=2 b=1

2
Ham s f(x) _ & +bx+c duoc viét lai dudi dang f(x)zlx+l+i
X+e 3 X+1
Loi nhuén = Doanh thu — Chi phi < P(x)=R(x)— f (x) < x* +2X—%X—1—il
X+

Theo gia thiét lgi nhun thu vé khi ban 200 san pham bang 5250 USD.

Khi do P(2):5,25<:>%—%=5,25<:>d =%=3,25

1 3,25 1 325 Xz_@_l('oai)
Vay f(x)=§x+1+’— c6 dao ham f'(x)==-— =0 2

x+1 3 (x+1) x—@
2

—1(nhan)

Béng bién thién:
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T 10 At 5’9 -1 +oo
f'(x) - 0 +
+o0

17
39 2
3 3

Céu 9: Mot nha san xudt trung binh ban dwgc 1500 tivi man hinh phang mdi tun véi gia 15 triéu dong mot
chiéc. Mdt cudce khao sat thi truong chi ra rang néu ctr gidm gid ban 600 nghin dong, so lugng tivi ban ra sé
tang thém khoang 120 tivi moi tuan. Goi p (tri¢u dong) la gia cua moi tivi trong d6 X 1a so6 lugng tivi.

a)Hamcaula p= —2—30 + % (triéu dong)

b) Tong doanh thu tir tién bén tivi 1a: f (p)=-200p* +450p (triéu dong)

¢) Cong ty giam gia 3,5 triéu déng cho nguodi mua thi doanh thu ctia cong ty sé& 1a 10n nhét.
d) Néu ham chi phi hing tuan la C(x)=12000 — 7—2X (triéu dong) trong d6 X 1a s6 lwong tivi ban ra trong tuan

thi nha san xuit nén dat gia ban 13 9,5 tricu d@)ng 1a hop li nhét vi dem lai loi nhuan 16n nhat.
Loi gidi tham khao

a) Piing: Giam 0,6 triéu (mirc dp giam) > Thém 120 chiéc

> Giabanrala: 15—0,6 (triéu dong) va sb lugng ban ra 1a: 1500 +120 (chiéc)

Nhu vay voi giam y (triéu dong) = s6 luong ban ra tré thanh: % y (chiéc)

> Giabanrala: 15—y (triéu ddng) = s6 lugng ban ra try thanh: 1500 + % y (chiéc)

Ma X 1a sb lugng tivi thuc té cin ban ra nén suy ra 1500 + % y=Xx=>y= %(X —1500)

Suy ra gia ban (ham cau = gia ban ban dau — mirc d¢ gidam):

0,6 45 X ) )
X)=15—-y=15—-——(x—-1500) = — — —— (triéu dong). Suy ra X =4500-200p (1).
p(x) y 120( ) 5 " 300 (i g). Suy p (1)
N, 45 X2 ca aA
b) Sai: Ham doanh thu: R(x)=x.p(x) = > * %00 (triéu dong) (2).

Tur (1) va (2) suy ra: R(p)=-200p* + 4500 (triéu dong).

2
¢ ) Saiz Ham lgi nhuan: P(x) = R(x)—~C(X) = _szo +26x—12000 (triéu déng)
Khi dy: P(x)= —Zioo(x - 2600)2 +21800 < 21800 (triéu dong)

Vay loi nhuan dat gi tri 1on nhét khi ban ra dugc 2600 chiéc tivi.
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d) Dung:

7. A A 01 6
Véi X = 2600, the vao quan hé y = @(X —1500) suyra y =5,5
Vay ta suy ra gia ban ra hop 1i 1a: 15— y =15-5,5=9,5 (triéu dong)
Cau 10: Mot doanh nghiép san xuat doc quyén mot loai san pham. Biét nhu cau thi truong 1a Q =10000— P,
trong d6 Q 13 s6 san pham va P 1a gi4 ban san pham (don vi: nghin déng). Doanh nghiép chi ra rang chi phi
khi san xuit Q san pham1a C (Q) = Q? +6000Q — 2000 (nghin ddng). Gia str mirc thué phu thu trén mot don

vi san pham ban dugc 1a T (nghin dong) (Néi cdch khdc: mirc thué phu thu ti 16 thuan v6i don gia ban ra véi
hang sé khong d6i va khong vuot qua don gia ban ra). Bé nha nude thu duoc sb tién thué phy thu mdi san
pham 16n nhit va doanh nghiép ciing thu duoc loi nhuan 16n nhit theo mirc thué phu thu d6 (xem nhu s6 san
pham san xut ban ra dwoc doanh nghiép ban hét) thi mic thué phu thu phai I bao nhiéu (Iam tron dén chuc
nghin dong)

Loi giai tham khao
Dap an: 2,05
Véi Q 1a sé san pham va P 1a gié ban ra cua mdi san pham.
Suy ra gia ban ra Q san pham la: P.Q = P(10000-P)=R(P)
Voi C (Q) = Q? +6000Q — 2000 (nghin déng) va ham doanh thu R(P) = P.Q da néu trén, ta suy ra ham lgi
nhuan chua bao gdm thué (theo P) la:
K =R(P)-C(P)= P (10000 P)~| (10000~ P)" +6000(10000— P) - 2000 |

— _2P? +36000P —159998000 (nghin ddng)
Do thué phy thu khong dugce phép 16n hon don gia mdi san pham bén ra nén véi a € (0;1), ta co mic thué phu
thu T 1&: T =a.P (nghin dong)
Buéc 1: xac dinh gia tri loi nhuan sau thué dat 16n nhat khi P bang bao nhiéu.
Ta c6 tong thué la | =T.Q =T (10000 - P) =a.P(10000-P) véi T =a.P,vVa € (0;1)
Suy ra lgi nhuan sau khi trir thué la: K — 1 = f (P)
Khao sat ham s6 f (P) taco: f'(P)=1000(36-10a)+P(2a—4)
Loi nhuan dat gia tri I6n nhat khi f (P) ton tai cuc tri.
o 1000(5a —18)
Giai phuong trinh f'(P)=0<>1000(36-10a)+P(2a-4)=0=P = —
Buéc 2: Thé ham s6 P theo bién a vao ham tong thué | détimgiatri 1 khigiatri a bang bao nhiéu, sau
d6 thé lai vao thué phu thu T .

Tacé: | =aP(10000—P) = a(—SOOOa - 18000)(10000 _ 30002 ~18000 48000}

a-2 a—-2

Xéthamsé f(a)= a(Sa_lsj(lo- 5""_18) véi ae(0;1).
a-2 a-2
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7 MO HINH PHONG TOA CAU TRA LOI NGAN
Ta bién dbi:

O e = C= R Cre CPe

64 2
a| 25— o4 > |=25a~— 64a2.8uyratacé: f’(a)=25+(a—+3)
(a-2) (a—-2) (a-2)
Giai phuong trinh f'(a)=0 < a+2 =—§<—>a=o,216e(0;1) (hop 18)

(a_2)3 64 CALC

1000a (5a -18)|
a-2

Vay thué phu thu can tim 1a T=a.P = = 2,048 (nghin ddng) tirc 1am tron thanh 2,05

a=0,216
(chuc nghin dong)
Cau 11: Mot doanh nghlep klnh doanh mot loai san pham T dugce san xut trong nudc. Qua nghién clru thy
rang néu chi phi san xuat mdi san phdm T 1a X (USD) thi s6 san pham T cac nha mdy san xuét s& 13

R(X) =Xx-200 va s6 san phdm T ma doanh nghiép ban dugc trén thi truong trong nudc sé& la
Q (X) = 4200 — X. Sb san pham con du doanh nghiép xuit khau ra thi truong qudc té véi gia ban mdi san pham
6n dinh trén thi truong quc té 1a X, = 3200 (USD). Nha nudc danh thué trén mdi san pham xuét khau 1 a
(USD) va ludn dam bao ti 1€ gitra lﬁj xuat khau cua doanh nghiép va thué t}lu dl}:(_yc cua Qhé nuoce twong ung la
4:1. Hay xéc dinh gid tri cua a biét 1ai ma doanh nghiép thu dugc do xuat khau 1a nhiéu nhat.

Loi giai tham khao
San pham du xuat khau khi s6 san pham san xuat 16n hon s6 san pham ban trong nudc, tuc la:
R(x)>Q(x) < x—200> 4200 — X <> 2x > 4400 <> x > 2200
S6 lugng san pham xuat khau 1a: S, = R(X)—-Q(x) =(x—200)— (4200 - x) = 2x — 4400
Gié ban rong sau thué mdi san pham xuat khau la: 3200 — a (USD)
Téng doanh thu tir xuét khau la: Dy, =S, .(3200—-a) = (2x—4400)(3200-a)
Tong chi phi san xuét cho sb san pham xuat khau la: C,, =S, X = (2x—4400) x
Loi nhuén ttr viéc xuét khau san phém la:
Ly = Dy —Cy =(2x—4400)(3200-a)—(2x—4400)x = (2x—4400)(3200-a—x) (1)
Thué thu duoc tir san pham xuat khau la: T =a.S,, = a(2x —4400)

Theo bai ra, ty 18 gitta 14i xuat khau ctia doanh nghiép va thué thu duoc ctia nha nudce twong Gmg 13 4:1 nén ta
co:

4

L_I_ﬂ =1 Ly =4T < (2x—4400)(3200—-a—x) = 4a(2x—4400) < a = 3200=x

5
Thay vao (1) ta duge: Ly, = g(x —2200)(3200 - X) tim gié tri 16n nhét cta biéu thirc dat dugc tai

X = 2700 . Khi do a:%;mo:loo_
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Céu 12: Vao luc 12 gio 7 phat anh Hung chay xe xuat phat tir diém A va di dén diém C véi B
van tc 1a 60km/h . Biét ring 7 phit truéc d6 anh Quang chay xe xuit phat tir diém B va

diém B véi van toc 1a 30km/h sao cho hai quing dudng cuia hai xe hop nhau 1 goc 60 do

nhu hinh vé duéi day. Cho trudec AB = 42km va vao luc a gio b phut thi anh Quang va anh

Hung & vi tri ¢6 cu li gan nhat dé vay tay chao nhau véi a,b € N, Tinh a+b ? Xem nhu hai

xe déu chuyén dong déu va khong co tac dung ngoai luc hay yéu td nao khac. 60°

Loi gidi tham khao

Pap an: 41

60 (t — %) :._.'
Dé giai quyét bai toan trén, ta s& chon thoi diém 12 gio 00 phat 1am méc thoi gian géc.
Trudc hét tai xe anh Hing, véi van toc 1a 30km/h thi quing duong chay dugc cua xe sau thoi gian t (gio) la:
30t (km). Ma quéng duong cho trudc la AB =42km nén khi 4y quing duong con lai ma xe phai chay ké tur
lGc t (gid) dé toi dich dén 1a: 4230t (km).
Tiép theo, tai xe anh Quang, do xuat phat sém hon xe anh Hung 7 phit nén quing duong chay duoc cua xe

sau thoi gian t—67—0 (gi®) tng véi van toc 60km/h Ia: 60(t—%} (km).
Ldc nay tir hinh v& minh hoa, ta &p dung dinh Ii Cosin, khi dy cy li s giita hai xe sau thoi gian t (gio) tuong

2
ang la: §? {ao(t—%ﬂ +(42-30t)’ —2.60(t—éj.(42—30t).cos60°

Ldc nay ta bién déi dugc: s? = 6300t? — 6090t + 2107 tic s = +/6300t> — 6090t + 2107

Xeétham s f (t) = +/6300tZ — 6090t 1 2107 c6 F/(t) = ——eeo00t —6090
24/6300t? — 6090t + 2107

Gidi phuong trinh f'(t)=0<t= % (o) tic hai xe ¢6 cy li gan nhat vao ldc 12 gio 29 phuit.

Vay ta két luan: a+b=12+29=41,

Cau 13: Mot chiée ban co dang mdt nura cua hinh luc giac déu canh b?lng 4 m dang truot trén mot doan dbe
c6 goc nghiéng so véi mat dat nam ngang 1a 120° nhu hinh vé. Khi dau dudi cta chiéc ban trén mat dat truot
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ra xa buc tuong véi van toe khong déi 2m /s thi dau trén cung cta chiée ban s& truot doc theo bire tuong. Khi
diém dau chiéc ban (trén doc) co6 chiéu cao cach mat dat 3m thi toc dg di chuyén cua n6 bang bao nhiéu? (két
qua lam tron dén hang don vi).

& %0

>

Khi dAu ban cich mat dit 3m — x == 24/3 .
Vi ABCD Ia hinh thang can thoa man AB =BC =CD =4m = AD = 8(m)

Ta can tim toc do di chuyén ciia ddu A hay con goi 1a toc do thay doi ctia X, suy ra ta can tim X'(t) .

Ap dung dinh 1y ham cos trong tam gidc AOD ta co:

82 = x? +(2t)2 - 2X.2t.(—%j < 64 = X% +4t% + 2xt < X% + 2xt + 4t* — 64.

A'=t* —4t* + 64 =64 -3t = x =—t + V64 -3t* = X'(t) = (ta khong lay nghiém X con lai vi diém A ndm
& phia trén duong thang OD).

xét 24/3 = -1 +/64-3t* < t=2,84(s) = x'(2,84) =2,35.

Cau 14: Mot ngon ddi duge gi61 han bo1 mot duong cong trong hé
toa dd Oxy va dugc mo ta béng mot phﬁn ctia do thi ham sb bac ba
f (X) (tham khéo hinh vé). Vi tri diém cuc dai 1a (4;8) véi don vi
ctia hé truc 12 100m va vi tri diém cuyc tiéu 1a gdc toa dd O . Mot con
duong duoc xay dung doc theo ddi ¢o phuong trinh d : y =20-2x
. Nguoi ta mudn xay dung mot cdy cau dang doan thang ndi tir ngon A -
ddi ra mat duong. Biét rang chi phi xay dung ciu phu thudc vao
chidu dai ctua cdy cau, cong thirc chi phi xdy dung la
C = 20000L +500H (USD), trong d6 L 1a chiéu dai cdy cau va H
la d6 cao chénh 1éch giira hai dau cau duoc tinh dya vao L., . Hoi

Ngon ddi

chi phi xay dung cay cau la bao nhiéu néu nguoi ta muodn toi vu hoa
chiéu dai cay cau L, ? (lam tron dén hang don vi)

Loi giai tham khao

Swu tim: Thay Piing Vin Tung | Trang 13
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Taco 1(x)=ax(x—4) = f(x)=a()§—2x2J+C

C=0 C=0
Laico: f(0)=0va f(48)= a(4—3—2-42]=8:> a=_3
3 4

Suy ra f(X)=—%X3+gX2

Goi M (X,; f(%,)) 1 tiép diém tai d6 tiép tuyén song song véi dudng thang y = 20 — 2x

Khi d6 —Exj +3%X, =—2= X, :%
4 3
N , ‘ |2.%, +1.F (%) —20)
Chiéu dai cay cau L co thé tinh dugc bang cach: L=d(M;d) = -
5" +1

Tinh chiéu cao chénh léch H :

Ta c6 duong thang A:y = ax+b 1a duong thang di qua M (XO; f (X0 )) va vuong goc voi d 1y =20 -2x

Suyra a,(-2) =—L=a=2 vi F(x) =% +b=b = (x,) %,

Khido A: y:%x+f(x0)—%x0
Goi N ed 1a diu cau thu 2:

1 1
W=g X+ (Xo)_EXO :>ng :2O—f(x0)+%x0 = X, :%XO——f(XO)+8

Yy = 20-2X,
4 2
=W =g f(%)-g%+4

4 2

Vay: H =‘(gf(xo)—gxo+4j—f(xo)

Chi phi xay dung cay ciu: C = 20000L +500H ~ 13649 USD

Cau 15: Mot cong ty san xuét dién thoai di dong ban trung binh 2000 chiéc mdi tudn véi
gia 20 triéu dong mdi chiéc. Qua khao sat thi trudng, cong ty nhan thy rang ctr mdi lan
giam gid ban 1 tri¢u déng, ) luong dién thoai ban ra s€ tdng thém 200 chiéc mdi tuan.
Tuy nhién, néu giam gia ban qua nhiéu, loi nhudn bién tir mdi chiéc dién thoai s& giam
Xuéng, v6i mdi 1an giam gia thém 1 triéu déng, chi phi san xuét cho mdi chiéc dién thoai
s& tang thém 500 nghin dong. Biét rang chi phi ban dau dé san xuit mdi chiéc dién thoai
1a 10 triéu dong, va chi phi ¢d dinh hang tuan ctia cong ty 1a 20,000 triéu dong. Cong ty
nén dit gia ban mdi chiéc dién thoai & mirc nao dé t6i da hoa loi nhuan hang tun? (don vi triéu dong, lam tron
dén hang phan triam)
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Loi giai tham khao
Gi4 ban va sb luong ban ra:
Ban déu, nha san xuat ban 2000 chiéc Dién thoai vdi gia 20 triéu ddng mdi chiée.
Néu giam gia mdi chiéc Dién thoai di 1 triéu ddng, sé lugng ban ra sé& tang thém 200 chiéc mbi tuan.
Giast XeZ lasd luong Dién thoai ban ra. Ta co:
-2 e
p(x) =20 —1.X2—0800 —30-0,005x (tri¢u dong)

Day la cong thirc dé tinh gia ban mdi chiéc Dién thoai khi s6 luong ban ra 1a x chiéc.
Chi phi san xudt cho mdi chiéc dién thoai:
Chi phi ban dau cho mdi chiéc dién thoai 14 10 triéu dong.
Khi giam gia ban di 1 triéu dong, chi phi san xuét ting thém 0,5 triéu dong.
S tién ma gia ban da giam so v&i mirc ban dau (20 triéu dong):

20— p(x)=20—(30-0,005x) = 0,005x —10
Chi phi san xuat mdi chiéc dién thoai:

C, (x)=10+0,5(0,005x —10) = 5+0,0025x
To6ng doanh thu khi ban X chiéc dién thoai sé 1a:

R(x)= p(x).x =(30-0,005x)x = 30x —0,005x" (triéu dong)
To6ng chi phi khi ban X chiéc dién thoai s& la:
C(x)=20000+ (5+0,0025x).x = 20000 + 5x + 0,0025%* (triéu dong)
Loi nhuén khi ban x chiéc dién thoai sé la:
P(x)=R(x)-C(x)=30x-0,005x* — (20000 +5x +0,0025x" ) = 25x — 20000 — 0,0075x (tri¢u dong)

2500 . 5000
=——ta

Suyra P(Xx) X=—= Vi XeZ = x=1666 = p(1666) = 21,67 triéu dong

max

Cau 16: Mot khu du lich dugc md hinh héa vao hé truc toa dd Oxy bﬁ“mg mot phén dd thi ham sb:
_2x-3
B o 2 r 7

Khu vyc nay c¢o6 hai tuyén duong giao thong. Tuyén duong giao thong QLA1 doc theo duong tiém can ding

cta d6 thi (C) ) Tuyén duong giao thong QLBI1 doc theo dudng tiém cén ngang cua dd thi (C) . Goi | lagiao

(C). Ngudi ta xdy dyng mot qudy thu vé tai diém M (Xo:Yo) thude (C), v6i hoanh do x, > 2.

diém cua hai tuyén dudng giao thong nay. Hay xac dinh diém M (tir quay thu vé) (voi X, > 2) sao cho tiép
tuyén tai M ct hai tuyén duong giao thong tai hai cﬁém A va B, tao thanh mgt tam giac 1AB c6 chu vi nho
nhat. Khi d6, hay tinh khoang céach tir quay thu vé dén giao di€m cua hai tuyén duong giao thong chinh QLA 1
va QLB1 (lam tron dén hang phan tram)
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Yy
Dudng giao Quiy thu vé
théng QLA1
e S
——___\
X
o
Loi giai tham khao
Dap an: 1,41
: 2%, —3 1
Goi M (X,; C = Ay, =—— vaco (22
0i M (X5;¥,)€(C)=y, 2 va y', T vaco 1(2;2)
\ . X £ , . -1 2X0 -3
Phuong trinh ti€p tuyén (d) cla (C)tal M:y= —2(X - XO)+
(XO — 2) X0 — 2
< . \ N A PR TERPTY A ‘A . 2Xo -2 .
(d) cat hai duong tiém cén tai hai diém phéan biét Al 2; 5 | B(2x%, —2;2).
-

2
Theo tréntaco: 1A= 2)((’_2—2 =L;IB=\/(2XO—2—2)2 =2|X0—2|:> IAIB =4
X, —2 X, — 2|

Chu vi tam gidc y—y, = y'(%))(X—%,) < y—(xg—3x§ +2):(3x§ —6x0)(x—x0) la:

P=IA+IB+AB=IA+IB++IA? +IB? > 2J/IAIB ++2.IAIB = 4+ 24/2

Piang thic xay ra khi A(?;—Zj.Hay :2|X0 —2|:>(X0 —2)2 =122 3% =3

% =2
Vay M (3;3)= IM =2 ~1,41

Céu 17: Trong quang hoc, chung ta di biét dén dinh luat quang hoc vé d6 chiéu sang. N6 duoc phat biéu nhu
sau: Khi mgt nguon sang chiéu 1én mdt mat phang, do chiéu sang tir ngudn sang dén mot diém cho bdi cong

, COSox
thac T = |—2 .
B

trong d6 | 13 d6 phat sang ctia ngudn; e 13 goc hop bdi tia sang va phuong thang dimg
(minh hoa nhu hinh v¢€). Mot déng xu dugc dat cach ngon nén mot khoang BC =20cm. Pé tao hiéu ung,
nguoi ta dat mot tim kinh loc phia trén dong xu véi hé sb truyén sang cia kinh 1a k =sin® « . Hoi ngon lira
cua cay nén nén dat & do cao bang bao nhi€éu cm dé do sang thuc té chiéu Ién dong xu 1a 16n nhat, biét 4o sang
thuc té T'=KkT ?
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Kinh loc

Loi gidi
Tr 10i: 10

o 20 ., 400
ma SINa =—=SIN" a =

, AC .
Taco: cosa=—— nénsuyra T =1.— >
AB B AB AB

400.1.h

(M)S

suy ra dugc X = h =10nén ngon Iira ctia ciy nén dit & do cao bang 10 cm thi do sang

Xét tam giac ABC vudngtai C néntacd AB=+h*+20>ma T'=kT =

4
dX
thirc té chiéu 1én dong xu 13 16n nhat.

Dung churc nang

Cau 18: Trudc sy phat trién cla nganh vt liéu ban dan, anh Khoa mé nha may san xuat vi mach véi thiét ké
cta vi mach cé dang hinh chir nhat c6 kich thudce a(pm) X b(pm) v6i 1pm =102 m.Biét rang chi phi dé san
xuét vi mach bao gdm 50 (triéu dong) chi phi cho nguyén vét liéu ban dau, 15 (triéu dong) /Ipm chi phi gia
cong lap mang Silic xung quanh thanh vi mach (xem nhu dg day khi gia cong l1a khong dang ké) va 32 (triéu
ddng)/1pm? tién gia cong phu chat 1am mat bao quanh ca 2 bé mat vi mach (xem nhu ca bé mat 13 hinh chir
nhat c6 kich thudc nhu trén). Biét rang don gia ban ra mdi chiéc vi mach 1a 428 (triéu dong/pm?) va néu ca 2
kich thudce thanh phan ctia vi mach giam di 15 pm thi loi nhuén thu dugc mdi chiéc bang chi phi san xuat cta
moi chiéc yi mach do6. Khi lqj nhuan dat gia tri nhd nhat thi chu vi cua vi mach 1a bao nhiéu pm. (K&t qua lam
tron dén so thdp phan thur nhat)

Loi giai tham khao
Tri 10i: 63,2
Tur gia thiét ta c6 ham chi phi san xuat vi mach 1a: C(a,b) =50+15.2(a+b)+32.(2ab)

Sau khi gidm di 15 pm cua mdi kich thudc cua vi mach thi chi phi san xuét dugc bidu dién lai theo ham méi
la:
C (a -15,b —15) =50+ 15.2(a +b-— 30) + 64(a —15)(b —15) (triéu déng)

Pon gia ban ra mdi chiéc vi mach la: R (a—15b—15)=428(a—-15)(b—-15) (triéu dong)
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Loi nhuan = Doanh thu - Chi phi nén khi ca 2 kich thugc thanh phan ctia vi mach giam di 15 pm thi loi nhuan
thu dugc moi chi€c bang chi phi san xuat ctia moi chiéc vi mach do s€ tuong ing véoi don gid ban ra s€ gap 2
lan chi phi san xuat.

Tir d6 ta ¢ thé suy ra duoc: R(a—15,b —15) = 2C(a—15,b —15)

4(57a—865)

Khi d6 ta c6 phuong trinh: 5+3(a+b—-30)=15(a-15)(b—-15)=b = 3(5a-76)

(1)

Loi nhuén ban dau luc nay duoc biéu dién theo ham s sau:

2
T(a)=R(a)-C(a)= 222422 ;1(22013‘;‘;‘ 115200 2> 15 (uricu déng)

Xét T'(a): 2ro14 7703923 >=0ca=a4q, :E+g\/z>15 (théa man).
5  5(15a-228) 5 5V3

T ~ ) £ Ay 4(573'0_865)

Suyra T (ao) la gid tri loi nhudn nhé nhat, thé vao (1) suyra by = —— =
3(5a0 — 76)

Tic 2.(a+b)~63,2(pm).
CAu 19: Cho mdt tdm ton hinh mot ngtl giac déu co canh bi“mg 6 dm. Nguoi ta thuc hién céc bude sau:
Bude 1: Cit & mdi dinh ctia ngii giac déu d6 hai tam gidc vudéng bang nhau.
Buée 2: Cit theo nét dut doan dé thu duge hinh hop bdi mot ngii giae déu va nam hinh chit nhat.
Buwéc 3: Gap cac hinh chir nhat dé tao thanh khéi lang tru ngii giac déu (tham khao hinh v&).

-

Thé tich ctia khdi lang tru 16n nhét bang bao nhiéu dé-xi-mét khéi? (lam tron két qua dén hang chuc).

-

Loi giai tham khao
Tra loi: 37,9
C
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Ngii giac dugc chia thanh 5 tam giac. Xét tam gidc ABC can tai C c6 ACB = % =72".

Goi H 1a chan duong cao ké tir C xuéng AB, c6 AB =6, AH = BH = 3.

Mat khac CH 1a duong phan giac goc C, c6 AHC = BHC =36°. Suyra CH = AH = 3
tan36" tan36’
Pit KH = x, khi d6 KH = x 1a dudng cao cia khdi ling tru va CK = CH —KH = % —
an
, . A . . EK 3
Xét tam giac vuong CEK, c¢6 tan36 = — = EK =CK.tan36 = - —X [.tan36
CK tan36

Suyra EF = 2EK = 2.tan 36 ( 3 5 —Xj
tan36

2
Dién tich tam giac CEF: S = E.EF.CK = tan 36°.( 3 5= Xj
2 tan36

2
Dién tich day khoi lang tru la 5S =5.tan 36°.( 3 T xj
tan36

2
Thé tich khéi lang tru 1a V = 5x.tan 36°.(L - xj *)
tan36°

2
Xét ham sb f(x):xtan36°.( O—Xj =x3- 6 0x2+ ? =X
tan36 tan36 tan-36
12 9 {x ~ 4,13

Co f'(x)=3x> - X + =0
(x) tan36° tan?36° X ~1,38

Thay hai gid trj ciia X vao (*), ta dugc thé tich 16n nhét ctia khoi lang tru la: V (1,38) ~ 37,9.

CAu 20: Cho mdt tAm nhom hinh vuong canh 6 cm. Nguoi ta mudn cit mot hinh thang nhu hinh vé.

A 2 E B
X cm
H
3 cm
F
D C
G ycm

Tim tong X + Yy dé dién tich hinh thang EFGH dat gia tri nho nhat (Iam tron dén hang phan tram)

Loi giai tham khao
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Ta ¢6 Sgray = Spaco ~(Save * Sowe + Secr + Seer ) -
Dé dién tich hinh thang EFGH dat gid trj nho nhét thi S, + Sy,e + Secr dat gia tri 16n nhat.

Ta co

1 1 1 1 1 1
SAHE :EAEAH :E.Z.X = X; SDHG :EDHDG 25(6—)()(6—}/), SCGF :ECGCF :EBy

DPat S =S, +Spue + Seer thi S =%(2x+3y+36—6x—6y+xy) :%(36+xy—4x—3y) (D).

Mat khac ta lai c6 AAEH -~ ACGF .= AR = AE = xy=6.(2).
CF CG
Thay (2) vao (1) ta co S:1 42 - 4x+@ ﬁl 42 -2 4X.§ =1(42—12\/§).
2 X 2 X 2
Déu“=”xéyra<:>4X:@<:>X:£.
X 2
3V2 72

Khi x= == thi y =22 . Vay X+y=—=~4095.
Céu 21: Mot miéng bia hhinh tron tim O c¢6 ban kinh bang 12 cm. Ta cét tm bia nhu hinh v& rdi ghép thanh

hinh chép tam giac déu. Thé tich 16n nhat thu dwoc cta khdi chop tam giac bang bao nhiéu centimet khéi (Két
qua lam tron dén hang don vi)

Loi giai
Tra loi: 214
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Ta co: 03_1i=i BH = 12—i OH =+/BH? —OB? =..=+/144—4a3

3 2 6

OHS, = ;\/144 4a\fa\/_v610sa§12«/§.

Suy ra thé tich V =

2
144 — 4a+/3.2 V3 trén doan [o;lzﬁ]

1
3
e A 1
Xéthamso V (a) = 3

a=0
1 —30a’ + 288a+/3

v 483

Taco: V'(a)= 3 N IR G =0 a:485\/_ [O 12\/7] aVv { J

(48@ ) _ 6912415
5

125

~ 214

Suy ra: maxV _[grl]%]v( )=

Céu 22: Mot cai ao c6 hinh  ABCDE tham khao hinh vé dudi day, ¢ giita a0 ¢ mot manh vuon trong hoa
hinh tron ban kinh 9 m ngudi ta mudn bac mot cay cau tir bd AB cuia ao dén vuon. Hai bo AE va BC nam
trén hai duong thang ~vudng goc v6i nhau, hai dudng thang nay cit nhau tai diém O. Bd AB 1a mot phan cia
parabol ¢ dinh 1 diém A va c6 truc d6i xung la duong thang OA. Do dai doan OA va OB lan luort la 48 m
va 20 m, tdm I ctia manh vuon cach dudng thang AE va BC lan luot 1a 48 m va 30 m. Do dai ngin nhét co
thé ctia cdy cau 1a bao nhiéu mét (két qua lam tron dén hang phan chuyc)?

E1 1D

7 \B : ic
Loi giai tham khao
Chon h¢ truc toa do Oxy véi géc 0, chiéu duong truc hoanh 1a tia OC , chiéu duong truc tung la tia OE , don
vi hai truc 1a don vi d¢ dai (1 m).

Khi d6 ta c6 phuong trinh parabol 1a: y = ;—2 x* +48 va phuong trinh dudng tron tm 1(48;30), ban kinh
R=9 1a: (x—48)% +(y—30)? =8L1.

Xét diem M (a; ;—: X2 + 48) v6i 0 < a <20 nam trén parabol thi khoang cach tir dudng tron dén parabol 1a

2
d =Ml —R:\/(48—a)2 +[;—:a2 +48—30j -9

Khao sat ham s6 ta tim dugc khoang cach ngan nhét xap xi: 25, 2(m) .
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Cau 23: Mat b€ boi cua mot chung cu cao cap c6 dang mdt hinh chir nhat véi chiéu dai 25m va chiéu rong
8m. Bé boi sdu 1m & bén dau ndng va sau 2m bén dau sau, Bict hai dau nong , sdu thudc hai mat bén theo
chiéu dai bé boi (tham khao hinh v&€ minh hoa). Ban dau bé boi khong cé nudc, nudce bat dau duge bom vao

bé boi lac 7h sang véi tbe do Im* / phut, vao luc 7h 36 phitt sang thi muc nudce dang 1én véi toe do 1 (mét/phut).
a

Gi4 tri ciia a bang bao nhiéu?

Loi giai tham khao

Pap so: 120

Ta thay:
/s 25m »
E e b 4
8m, M
B
A o
t‘l ('
| Im
2m H "" / n
7 ¥
B
| C
im
2m E |
F ; :
h
B

Pit chiéu cao BE = h(t) theo dinh 1y Ta let ta co % = % = EF = BE.25.

Khi do: S, :%.BE.EF =%.BE2
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Ma thé tich nuéc bom vao sau tphit 1a: t(m*) =Sy, 8= %.BEZ.S —t= BE =h(t) =

5%

Vay téc d6 muc nude dang 1én 1a v(t) = h'(t) = L ,thay t=36=>v = % =a=120.

204/t

Céu 24: Thanh phd A dy dinh x4y mot cy cau bic qua mot con song chay qua hém nai. Hém c6 chiéu ngang
80 m, m{t bén cao 40 m va mot bén cao 30 m. M6 hinh thiét ké cia cay cau dugc gan h¢ truc toa do Oxy nhu
hinh v& bén dudi. Cay cidu XY xuyén qua hém nGi dugc mdé hinh hoéa bang phuong trinh:

y = ﬁﬁ +ax+b voi a,b 1a cac sb thuc. Hai cap treo MN, PQ (ciing song song véi truc Oy ) 1a doan

ndi gitta khung cua parabol va cau XY . Tong d6 dai hai doan cap treo dai bao nhiéu mét (1am tron két qua dén
hang chuc ctia don vi mét)? Biét rang N va Q la hai diém doi xiing qua truc Oy va MN 1a doan c6 d¢ dai
16n nhét.

Loi giai tham khao
Tra loi: 49,5
Ta c6 parabol c6 dinh 1a diém (O; 60) nén c6 pt1a y =cx? +60. Va parabol di qua diém (40; 0) nén

3 3
¢ =——. VAy pt ctia parabol 1a y = —— x? +60.
30 ay p p y 80

40=—->_40a+b 3

a=-—— ,
Vi X (—40; 40) Y (40; 30) nén ta c6 hpt: c 2 Rt 16 . Vay pt cua cau XY la
30=E+40a+b b=35

1 3

y = x* ——x+35.
25600 16
. 1 3 3 \ 3 2
Goi M| x; x*——=x+35|va N| x;——x*+60 | (0< x<40).
25600 16 80
Suy ra MN:—ixz+60—Lx3+ix—35:—Lx3—ix2+ix+25.
80 25600 16 25600 80 16

Vi MN >0 nén 0< x <27,9962579 va GTLN ciia MN bang 25,2337682 khi x = 2,490309932.
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N va Q 1a hai diém dbi xtmg qua truc Oy = N (—X; Sy 60) = P(—x;L N 35).
80 25600 16
Khi dé PQ = —L — 3 X® + 3 X+ 25 ung véi X =-2,490309932 hay PQ = 24,30110854.

25600 80 16

Vay tong do dai hai doan cap treo bang 49,5 m.

Cau 25: Trén san van dong, nguoi ta td chitc mot cude thi chay thong minh. San van dong 1a hinh chir nhat
ABCD c6 kich thuéec AB =100m va CD =80m . O chinh giira sin nguoi ta vé& mot hinh tron ¢6 tim tring véi
tam cua hinh chir nhat, ban kinh bang 25m nhu hinh vé. Lay E 1a mot vi tri trén canh AB sao cho EB =20m.
Moi van dong vién can xuat phat tr mot diem M trén duong tron va chay theo cung duwong MDCBEMD . Véan
dong vién thang cudc l1a nguoi chay véi quang dudng ngan nhat. Tinh d§ dai quang dudng ngan nhat van dong
vién phai chay( don vi m, két qua lam tron dén hang don vi).

Loi giai tham khao

Tra loi: 352

D -40.‘ C
Téng quing duong di ctia van dong vién 1a S=MD + DC + CB + BE + EM + MD=2MD+ME + 200
Gén hé truc toa do géc 0.

Khi d6 E(30;40), D(-50;-40). Phuong trinh duong tron ( C ) la x* + y* = 257 =625

ME = /(x—30)% + (y —40)? = /X + y> —60x —80y +1875 + 625

2
=\/4x2 +4y? —60x—80y+625:2\/(x—%J +(y—-10)* =2MF véi F(%;loj

Viy S = 2(MD + MF) + 200 ma D nam ngoai dudng tron (C) con F nim bén trong dudng tron (C) nén
MD + MF > DF, d4u bang xay ra khi M 1a giao diém ctia doan DF véi duong tron (C)

5v929
2

Taco DF = nén S > 54929 +200= 352

Céu 26: Mot cong ty xdy dung mot nha may méi c6 chi phi 225 ty ddng. Chi phi san xuat X nghin san pham
mdi ndm tai nha may nay 1a 0,5x* +2x + 6 ty déng. Khi nha may da duoc xdy dung, cong ty s& san xuét san
pham ¢ s6 luong sao cho loi nhudn 16n nhat. Gia ban san pham trong nim dau 1a 10 triéu dong, va mdi nim
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tiép theo, gia ting thém 1 triéu d6ng so voi nam ngay trude d6. Hoi sau bao nhiéu nam viéc xay dung nha may
moi, cong ty s€ hoan von?
Loi gidi
Tra loi: 5
Trudc hét ta goi p 1 gid ban san pham (triéu dong)

Loi nhugn mdi ndm cita cong ty la P(x) = R(x)—C(x)=xp(x)—(0,5x* +2x+6)

Suy ra P(X):—O,SX2 +(p—2)x—6 la tam thirc bac 2 max tai X=—£= 2-Pp

2a 2(-0,5)
(p-2)
2

= p—2 va lgi nhuan 16n

nhat 1a — 6 (ty dong)

Niam 1 gia ban san pham 1a p =10 triéu dong
Niam 2 gia ban san phdm 13 p =10+1=11 triéu déng ... nim N gia ban san pham la:
p=10+(n-1)=n+9 triéu dong

, n+9 -2 2
Vay cong ty hoan von khi loi nhuan = chi phi < Z [% — 6] =225=n=

p=10

Céu 27: Mot tim bién quang cdo 16n hinh chit nhat duoc treo doc trén mit tién ctia mot trung tim thuong mai.
Mép dudi ctia bién quang cao cach mat dat 9 (m), mép trén ciia bién cach mat dat 19 (m). Mot nguoi di xe dap
di chuyén thang huéng vé phia toa nha véi phuong trinh chuyén dong la s(t) =t* + 2t (mét), trong d6 t la
thoi gian tinh bang gidy ké tir luc bat dau quan sat. Gia sir ring mét quan sat cia nguoi di xe dap ludn cach
mat dat 1a 1(m) trong sudt qué trinh di chuyén, ttc MN =1 (m). Biét ring tai thoi diém t = 0, ngudi d6 cach
tdoa nha 48 (m). Biét toc do thay doi ctia goc nhin @ (rad/s) tai thoi diém t =4 giay 1a k . Khi d6 gia tri cta
100k bang bao nhiéu?

———————> Bién quang cao

19m

48m
Loi giai tham khao
Tra loi: 7,5
Goi X(t) a khoang cach theo phuwong ngang tir mat nguoi quan sat dén mit tuong toa nha tai thoi diém t thi

khoang cach con lai la: x(t)=48— (t2 + Zt)
Suy ra, téc d¢ thay d6i khoang cach: X'(t)=-2t-2
Tai thoi diém t = 4 thi hoang céch: x(4) = 48— (4% +2.4) = 24(m)
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Téc do: X'(4) =-2-4-2=-10(m/s)

Goi H 1 hinh chiéu vuéng goc clia méat ngudi 1én twdng thi EH = x
D6 cao tir mat dén mép dudi bién (doan HA): 9-1=8(m)

Do cao tir mat dén mép trén bién (doan HB):19-1=18 (m)

Goi o =HEAva f=HEB.Taco tana=§vé tanﬂ=§
X X

Géc nhin bién quang céo 1a O(t)= -«

18 8
tan S —tana XX 10x
Suy ra: tand =tan(f - a) = = = 1
uyra: tan@ =tan (S —a) Lranf-tna ;18 8 X +144 (%)
X X

Xem 6 va x déu la cac ham sb phu thudc vao t. Pao ham hai vé ta dugc :

(10x) (x* +144) ~10x.(x* +144)

: 10x Y
tang) = 6'(t).(1+tan? Q) =
(tan6) (X2+144j = 0/(1){1+en’0) (x2+144)2
10.x"(t).(x* +144)—10x.2x.x"(t —10%2
0'(t).(1+tan’ 0) = O ) : ( )@49’(t).(1+tan29)=M.x'(t)(*)
(x2 +144) (x2 +144)
Tai t =4, ta da biét x = 24va x' =10. Thay vao (1)<:>tan¢9:1?'—24:1(2)
24% 1144 3
2 2
Thay (2)vao (*) < k.[l+[lj } = M.(—lo) = k =0,075. Vay gi trj 100k =
3 (242+144)

Céu 28: M6t nha san xuat sir dung md hinh toan hoc dé thiét ké mot dong ghé nga lung thu gidn cao cap. Hinh
dang cua mat ghé duoc mo ta bang do thi cia ham so: y = f (x)= %azx3 43 +6x— = (a>0)
a

LY

Trong d6 mot don vi trén truc tmg v6i 10 cm ngoai thyc té. Tiéu chi quan trong cta sy thoai mai 1a chiéu dai
dui cua nguoi stir dung phai vira van voi khoang cach theo phuong ngang gitra diém 16i cao nhat va diém 16m
thip nhat ctia mat ghé. Ngoai ra, dé mang lai cam giac ngoi chédc chin va an toan cho ngudi dung thi d¢ sau
1ong ghé (khoang cach theo phuong thang ding giita diém cao nhat va diém thip nhat ciia mat ghé) phai bang
40 cm. Hoi chiéc ghé duoc san suat ra s& phu hop nhét véi ngudi co chiéu dai dui 13 bao nhiéu centimet?

Loi giai tham khao
Tra 1oi: 30
Dao ham cia ham s6 f (x): f'(x)=2a’x* —8ax+6 =a’x* —4ax+3=0
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t=1 .
Pit t = ax, ta co6 phuong trinh méi: t* —4t+3=0< [ . Vi a>0nén ta c6 dugc hoanh do cua hai diem

cuc tri la:

+ R < 1 R A 4 1
Diém cyc dai la di€ém 161 cao nhat: x, =—
a

<R - A oA ~ A A 3
Diém cyec ti€u la diém 10m thap nhat: x, = —
a

TalXi—l f[ij:gaz(%j_4a(%]+6(ij_l:£_£+§_1 i
a a 3 a a a a 3a a a a 3a
Tai x, =3 f(éjzéaz(ljj_4a(%j+a[§j 118 36,18 1_ 1
a a 3 a a a/ a a a a a a
, , 2 , e a2 o 1 3 5 1 8
Khoang céch theo phuong thing ding gifra hai diem nay la: Ay=f| - |- f| - |=——| —= |=—
a a 3a a 3a

Theo dé bai, d6 sau long ghé 1a 40 cm.

Vi 1don vi =10cm, nén d6 sau twong tng trén d6 thi 1a 4 don vi: SE =4=a= %(1)
a

Khoang cach theo phuong ngang giira hai diém cuec trj 1a: Ax = X, =X = 3_1 = z(2)

a a a

Thay (1) vao (2) ta dugc: AX = % = 3(don vi) nén chiéu dai thyc té 1a: 3.10 =30 cm

3
Vay chiéc ghé dugc san xuét s& phi hop nhat voi nguoi cé chidu dai dui 1a cm

Céu 29: Mot doanh nghiép du dinh san xuat khong qua 500 san pham. Néu doanh nghiép san xuit X san
pham (1<x<500) thi doanh thu nhan dugc khi ban hét sO san pham do la
F (X) = —x* —1999x* +1001000x + 250000 (d6ng). Trong d6 chi phi van hanh may méc cho mdi san pham la

G(x)= % (ddng). Tong chi phi mua nguyén vat liéu la H (x) = 2x> +100000x — 50000 (dong), nhung do

doanh nghiép d6 mua nguyén vat liéu vai sd lugng 16n nén duge giam 2% cho 180 san phdm dau tién doanh
nghiép san xuat va giam 3% cho cac san pham ti€p theo. Doanh nghiép can san xuat bao nhiéu san pham dé
loi nhuan thu dugc 1a 16n nhat?

Loi giai tham khao
Ham doanh thu: F (X) = —x* —1999x* +1001000x + 250000
200000x
3x+2
Ham tong chi phi mua nguyén vit lidu (trude giam gia): H (X) = 2x* +100000x — 50000

Ham chi phi vAn hanh méy moc mdi san pham: G(x)=

200000x?

Tdng chi phi van hanh may moc cho X san pham: x.G(x ( ) a2
X+

Ham lgi nhuan cua doanh nghiép:
+Néu 1< x<180: L(x)=F(x)-xG(x)—0,98.H(x)
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200000x*
3X+2

+Néu 180 < x <500: L(x)=F(x)—xG(x)—0,98.H (180)-0,97.H (x—180)

= —x° —1999x* +1001000x + 250000 — -0, 98(2X3 +100000x — 50000)

200000x>
3X+2

— —x* ~1999x +1001000x + 250000 — ~ 29021720~ 0,97.| 2(x~180)’ +100000( x ~180) ~50000

Str dung méy tinh cam tay, tim duoc gié tri 16n nhat cia ham s6 L(x). Ta c6 doanh nghiép thu dugce loi
nhuén 16n nhat khi x =185 (san pham)

Cau 30: Manh dat vuon cta nha anh Diép c6 mot phan ranh gidi ciing
13 mot phan dudng cong (C):y = XLZ, bao quanh no6 la song nudc.

X+

Vi hé truc toa d§ Oxy thich hop, don vi trén mdi truc 1a 10 mét thi
duong cong (C) di qua diém (2; 3) va c¢6 duong tiém can dung X =1
. Hang ngay anh Diép phai dung thuyén may dé van chuyén trai cay
tir khu vuon cta minh dén hai tuyén duong A i2X+y—-4=0 va
A, :X+2y—2=0 cho nhitng nguoi 141 buén tir noi khac dén. Anh

Diép can x4c dinh mot vi tri M (X, ; Y, ) thudc khu vuon cia minh dé

tong cac khoang cach tir vi tri M d6 dén hai tuyén dudng A, A, 1a bé
nh'élt. Hoi khoang céch tur vi tri dugce chon lam géc toa do dén diém M 1a bao nhiéu mét (lam tron dén hang
phan chuc)?

Loi giai tham khao
Db thi ham sb c6 tiém can dimg x=-b=1=b=-1.

Khi d6 b thi ham s y = X2 qua (2;3) > 3=2"2 = a=1; ham sé 1a |y = 22| ().
x-1 2-1 x—1
. X, +1 . ) ) ‘ ; o , ‘
Goi M| x; « _1 e(C), X, >1. Tong khoang cach tir M dén hai duong thang A, A, 1a
-
X, +1 1
2%, +2* —4‘ x, +2. 07" _2‘
X, —1 X, —

d=d(M,A)+d(M,A,))= + ;
(M. o) +d (M, 4= N
2xZ —5%, +5>0

(vi 4%, -1>0 , VX >1).

2
Xg —% +4>0

XC — X%, +4|:2x§—5x0 +5+x§—x0+4
X, —1 ‘ X, —1 X, —1

£d=‘2x5—5x0+5|+
%1 |

2_
Pit /5d =wzg(x) voi X >1.
X, —

3x5 6%, -3

Ta co: g'(X) R 9'(X)=0=>3x —6x —3=0=x =1++/2>1.
XO_
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6+/10

5

Ta co: (E_nin)g(x):g(l+\/§):6x/§:\/§d 26«/5: d>

Déu ding thirc xay ra khi X, =1+4/2 =M (l+\/§; 1+ \/E)

Khoang cach OM trén thyc té 1a 10 \/(1+ 2) +(14+2) =10x(14 2|2 ~ [34.1] mét

Céu 31: Hinh dang phan dat lién cua hai xa thudc tinh Dong Thap duoc mo hinh hoa y
2
X“+ax+b

boi d6 thi ham sb y = ; biét do thi c6 mot diem cuc tri 1a (1;1), v6i hé

truc toa do Oxy nhu hinh v&, don vi trén mdi truc 1a 10 mét. Pé thuén tién cho giao
thong hai x4, lanh dao tinh da phé duyét du 4n xay mot chiéc ciu ndi phan dat lién
ctia hai xa nay. Nham tiét kiém chi phi cho cong trinh, ngudi k¥ su truong thiét ké co
nhiém vu nghién ctiru dé chon duoc hai vi tri 4, B trén phan dat lién hai x3 sao cho d6
dai chiéc cau (doan AB) 1a ngan nhit c6 thé. Hoi d6 dai ngan nhit cia chiéc cau do
(tinh theo duong chim bay) 1a bao nhiéu mét (Iam tron dén hang phan chuc)?

Loi giai tham khao

2 _4Ax—2a-— . . . 1)=1
Ta co y'=X 4x 23 b.Vi (1;1) la diém cuec tri cua do thi ham s6 nén y,)
(x-2) y'(1)=0
1+a+b:1 a+b=-2 a=-1
=< 1-2 = 2atb = 3:> L
?_4.1-2a-b=0 \ATPTT -
2_ —
Ham s6 tro thanh y:X—X1:x+1+i, X#2.
X—2 X—2

Goi A[2+a; 3+a+1j, B(Z—b; 3—b—%j 13 hai diém thudc hai nhanh dd thi véi a, b > 0. Ta co:
a

a

1 1Y a+bY’ 1Y
ABZ:(a+b)2+(a+b+—+—j :(a+b)2+(a+b+ j :(a+b)2[1+(1+—j}
a b ab b

:(a+b)2(2+£+ L ]AM;M4ab(2+£+

1 4 AM -GM
=8+8ab+— > 8+8v2.
ab a’b? ab j Hdana +842

a’b’ al
Do dai ngan nhat cua cay cau (theo dudng chim bay) 1a ABx10 = /8 + 8v2 x10 ~ m.
Dau “=" xay ra khi va chikhi a=b va 8ab:i© a:b:i.
ab i2
Cﬁq 32: Mot cai chiu ‘dung nude c6 dang hinh chép cut déu day 1a cac tam giac caph béng 1 dm Vé} 3 dm.
Chiéu cao chau nudc bang 4 dm. Nguoi ta bom nudce vao chau véi luu lugng khong doi 0,5 lit/phit. Bén phut

thir 10 thi tdc d6 dang 1én ciia nude trong chau 1a bao nhiéu dm/phit? (Két qua dwoc lam tron dén hang phan
tram).
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Loi giai tham khao

Pip s6: 0,17

D 1 c * v
Goi MN 1a d¢ dai canh tam giac déu theo muc nudc tic thoi (MN thay déi).
Pit MN =axh+b (ham s bac nhét theo £).
Khi h=0 thi MN =1; khi h=4 thi MN =3.

b-1 b=1 1
¢ = 1;suyra [MN ==h+1].
a=— 2

MN23  (0,5h+1)"+/3
T :

Dién tich mat nudc tirc thoila S = 2

Thé tich nuée tic thoi la V = %h(s0 +./S,S + s) . S, 1a dién tich mit nuée ban du (day nho).

V==h — +
3| 4 4 4 4

b
12

|1+ (1+0,5n)+(1+0,5h) |.

1 §+\/J§ (05h+1 V3 (0,5h+1°3 | hy3
12

V3

V= (0,25h* +1,5n+3) = E(o,zshS +1,5h* +3h) (*).

Sau 10 phut thi lugng nuéce trong chau 1a V =0,5x10 =5 dm®.

B3

Do dé E(O’ 25h° +1,5h? +3h) =5=> h ~ 3,27 dm (Luu vao A).

av _V3

dt 12

dh

Tir (*) dao ham hai vé theo  ta dugc: (0,75h* +3n+3). o (**).
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Thay cac giatri h=A;V =5; ?ﬂ_\tl =0,5 vao (**) ta duogc: % ~ 0,17| dm/phut.

Vay tbc do dang 1én ciia nude trong chau xap xi 0,17 dm/phut.

CAu 33: Mot manh dat hinh chir nhat c6 kich thude 40mx50m dang
duoc ngudi chu tréng ¢o tu nhién. Vép budi sa’}ng, khi mat troi vira 1én,
manh dat nay bi mot mai nha xuong gan do chan anh sang. Khi mat troi
Ién cao hon, anh sang dé chiCu tir tir 1én manh dat. Ta xem ranh gioi
gilta phan dugc chiu sang va phan t6i 1a cac duong thang song song .-t~
thay d6i. C6 thoi diém dudng ranh gidi nay di qua hai diém 4, M nhu
hinh v€ (M la trung di€ém mot canh hinh chit nhat). Khi dién tich phan
tdi cia manh dat béng 75 m?, nguoi ta do duoc tdc do giam canh theo
phuong AD bang 2 cm/s; hoi toc d6 giam dién tich phan téi cua manh
dat 1 bao nhiéu cm?/s? Két qua duoc 1am tron dén hang phan chuc.

B 50m A,.-""—‘

Phin sang minh dat

Loi giai tham khao
B 50 m A‘__,

20m

& Phan sing manh dat
20m
e, = 7 D
. . . S BM 2
Xét tam giac ABM vudng tai B c6 tanBAM = —— =—.
AB 5
bit x = DF €[0; 40], y = DE €[0; 50] (x, y thay d0i (giam) vi 4nh sang ngdy cang lan rong).
) A X 2 5X
Vi EF//AM nén tanFED =tanBAM < — = = S|y = >
y
Dién tich phan tdi tirc thoila S = %xy = %X 5—2X hay |S = %Xz (1).

Khi dién tich phan t5i bing 75 m? thi %xz =75=x2 =60 = x = 2/15 m.

Pao ham hai vé cua (1) theo bién ¢ ta duoc: z—? = gx . % 2.

dx ds
Thay X =2+/15 m =200+/15 cm va — =2 cm/s vao (2), ta dugc — ~|3873| cm?/s.
y X =24/ N L =2 emlsvao (2) e

Céu 34: Mot chién si dic cong dang nip & bo song, can phai boi qua bo bén kia dé tan cong muyc tiéu. Co thé
xem con séng nay la thang va c6 do rong 100 m; van tdc boi ctia chién si bang mot phan ba vén tc chay bo.
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Biét rang muc tiéu tin cong cach chién si 1 km theo dudng chim bay; hoi chién si phai boi bao nhiéu mét dé
dén dugc muc tiéu nhanh nhat (lam tron két qua dén hang don vi)?

MUC TIEY |

Bo song

100 m

Loi giai tham khao
B Bosong D C
|
10 z |1 1
Bo song

Goi C 1a hinh chiéu vuong goc cua A4 (vi tri chién si xuét phat) ddi v6i bo bén kia va D thudc doan BC 1a vi
tri ma chién si s€ boi dén trudce khi chay b tdn cong muc tiéu tai 4.

Ta chuén hoa bai toan nhu sau:

+) don vi d6¢ dai = 100 m; khido AC =1, AB=10.

+) Van tdc boi trén séng cua chién sila 1 (don vi van tdc); van tde chay cua chién sila 3 (don vi van toc).
D3t AD =x e (1;10)= CD = x* —1;BC =+/AB? ~ AC? =3/11; BD =BC - CD =311 - +/x* -1.
Tong thoi gian tir khi chién si xuat phat dén khi tiép can muc tiéu 1a:

ADBDXSx/_\/ (

1 3 1

Xét ham f(X)=JT—§\/x2—1+x; xe(1;10); f/(x)= 1_% —

t= x* -1+ X

f'(x)=0= = =3=3X-1=x=9x*-9=x* :>x—31{_ 0.
X -1
Bang bién thién:
x 1 % 10
4
f'(z) - 0 +

1~

32

Chién si tiép can muc tiéu nhanh nhat khi BD = x = 4 Do d6 chién sy phai boi mot doan

AD x 1oo_£ 1oo~

Swru tim: Thay Diing Vin Tung | Trang 32



7 MO HINH PHONG TOA CAU TRA LOI NGAN

Céu 35: Vinh Ha Long la mot dia danh du lich duoc nhiéu nguoi biét dén trén thé gidi, noi day van con nhiéu
quan thé dao 16n nho chua dugc kham pha. Mot cong ty du lich quyét dinh khai thac khu vuc c6 mot sé dao
nho véi hinh dang dic biét néu nhin tir trén xubng; trong s6 d6 c6 hai hon dao ma phan gidi han dat lién cua
n6 dugc mo phdng nhu hai dd thi ham sd trén hinh. Véi hé truc toa do Oxy thich hop, don vi trén mdi truc 1a

100 mét, duong cong md ta cho hon dao thir nhat c6 dang y = log, x di qua diém c6 toa do (3; 1) .

~\0%a"
1 PO €] FE—— i |
(0] / 3 o / 3 4 T
“Ia B

a) Diém c6 toa do (9; 3) thudc dudng cong y = log, X

b) (TP)Chu du 4n mudn xay dung mot noi truc tiép nhin ra bién dé du khach tham quan, an udng...Ho di lua
chon khu vuc tam gidc cong ABC nhu trong hinh (duong cong AC ti€p gidp bién); dién tich khu vuc nay la
536 m? (lam tron dén hang don vi).

¢) Chua du 4n da thué mot s6 k¥ su rat gioi toan (dic biét giéi vé ham sé mii-log) di khao sat khu vuc ny va
ho nhén thiy c6 thé bdi dap thém cho hon déo thi hai dé dudng cong giap bién y = g (X) ctia n6 d6i xtmg

v6i duong cong y =log, X qua duong thang y = x+1. Khi d6 dudng cong ¢ (X) =1+3-3".
d) Chu du an dinh xay mot cay géu ndi lién hai hon dao, khoang cach ngan nhat theo duong chim bay cua
cay cau bang 285 m (1am tron dén hang don vi ciia mét).
Loi giai tham khao
a) Ménh dé sai.
Duodng cong y =log, X di qua diém (3;1) nén 1=log, 3= a=3.

Khi d6 ham sé tré thanh y = log, X ; duong cong nay khong di qua diém (9; 3) .

b) Ménh dé sai.

biém A(X,; —1) thudc dd thi ham s6 y =log, x = log, x =-1=> x=3" ==

Dién tich tam giac cong ABC 1a phan hinh phang dugc giéi han boi hai do thi y = log, x; y =—1 cung cac
duong thang X=%; Xx=4.

4
Do d6 di¢n tich cén tinh 1a S =100x [ [log, x - (~1)|dx ~ 571 m’.

1/3
¢) Ménh dé dung.
Goi M (Xy; Yu)€(C,):y=log;x va N(x;y)e(C,):y=9(x).
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X+Xy Y+ Yu
M, N dbi xtmg qua x—y+1=0 nén ta co: 2 2
1-(x=%y )+1-(y—yy)=0

+1=0

X—=Y+Xy, — 2=0 =x+1
<:>{ Y% =Y <:>{y'v' " hay [M (y-1; x+1)|.

X+Y—Xy =Yy =0 Xy =y-1

Vi M €(C,) nén x+1=log,(y-1)=y-1=3*"=y=3"+1 hay |y=g(x)=1+3-3"|.

d) Ménh dé sai.
Xét tiép tuyén cua duong cong y = log, x biét tiép tuyén song song véi u
duong thing y = x +1.

Hé s6 goc tiép tuyén 1a k =1; goi M (X,; Y, ) 1a tiép diém thi

1

f'(x)=k= =l=X =— Y, =log, —.

(%) X, In3 A TE
Do dai ngin nhit cay cau (theo dudng chim bay) bang hai 1an khoang /

1 1 4 2
cachtt M| —: log, — | dén dudng than =x+1.

(In3 93|n3] gthang ¥ /0
-1

1 1
——log, —+

In3 In3 4
Taco: d,, =2- x100 ~|282 m|.
[2

Cau 36: Mot cai chau dung nude hinh ban cau c6 ban kinh béng 2 dm. Nguoi ta dat mot 6ng nhua va cho nudc
vao chéu véi luu lugng nude khong doi bang 0,3 /lit/phut. Bén phut thar 6, toc d§ dang 1én cia nudc trong

chau bang bao nhiéu dm/phiit (1am tron dén hang phan trim)?

‘

Loi giai tham khao
Sau 6 phut bom nudc thi thé tich trong bat bang 6x0,3=1,8 /. .

17{: 2dm

Goi 4 1a chiéu cao tirc thoi ciia myc nude trong chau, thé tich nudc tuong tng

chidu cao / duoc tinh theo cong thuc thé tich chdm cau V = %ﬂ'hz (3R—h);

trong d6 R=2 dm nén |V = %ﬂh2 (6—h)=27h? —%ﬂh3 (D).
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Xét V :1,8z>%7rh2 (3-2-h)=1,8=h~0,56 dm (luu vio A).

Pao ham hai vé cua (1) theo ¢, ta dugc: (jj—\: = (4zh - ﬂhz)% (2).

Thay (ii_\t/ =0,3 dm®/phut; h= A~0,56 dm vao (2), ta duoc: % ~ 0,05 dm/ phut.

Vay tbc d6 dang 1én cia nudc 1a khoang 0,05 dm/phiit.

Cau 37: Mot cai chau nude co6 dang hinh chop cut déu véi cac canh day lan lugt béng 6 dm va 3 dm, chiéu
cao chau nudc bang 4 dm. Nguoi ta bom nudc vao chau voi toc do 0,4 [it/phut.

a) Dung tich ctia chau nudc bing 214/3 dm®.
b) Néu nguoi ta giit nguyén toc do bom nudc thi sau 91 phuir (1am tron dén hang don vi) bé s& day.
¢) Khi muc nudc trong chau c¢6 chiéu cao 4 thi thé tich nudc trong chau dugce tinh theo cong thire

Vzﬁ gh3+gh2+27h lit.
12\ 8 4

d) Khi nuéce duge bom dén phut thtr 8 thi tbe do dang 1én ciia nude trong chau bang 0,05 dm/phiit (1am tron
dén hang phan tram).

Loi giai tham khao
a) Ménh dé ding.

Thé tich chiu nuée V = %h (S ++/S:S; +S, ); trong d6 h=4 dm va dién tich hai day 1an lugt 1a

2 2
s1=3 */§=%dm2;sz=6 */§=9J§dm2.

4 4 4
Do d6 V =%-4~[¥+\/¥-9J§+9\/§J=2N§ dm®.
b) Ménh dé ding.

2143

Bé ddy nudc sau khoang thoi gian t = ~ 91 phut.

¢) Ménh dé sai.
Thé tich nuéc twong Gmg chiéu cao A 1a:

V—thQ\/g+X2\/§+ 9\/§.x2\/§}_1h(9\/§+\/§xz +3\/§Xj
4

304 4 N4 4 | 3|4 4

(D).
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Goi x = MN 1a duong mép nudec ung véi mot mat bén chau, chiéu cao myuc nuée 13 A.
Ta co: X =ah+b (ham sb bac nhat).
Vi x=3;h=0va x=6; h=4 suyra

{b:S a:E 3

hay [x=—=h+3| (2).
4a+b=6:> b:; i 4 3@

Thay (2) vao (1) ta duoc:

4 dm

3ﬁ[ih+3]

4 4 4

Thu gon ta dugce: |V = ﬁ(%

h* +£h2 + 27hj 3).
12 4

d) Ménh d¢ sai.
Pén phit thir 8, muc nudc trong chau 1a V (8) =0,4x8=32dm’.
\/5( 9

Thay vao (3) ta dugc B 27

4

h®+=—h?+ 27h} =3,2=h~0,69 dm (luu vao A).

Lay dao ham hai vé (3) theo ¢, ta duoc: ).

dv \f[27

27 dh
dt 12

h*> + =—h+27 |—
16 2 dt

dv dh
Thay — = 0,4 dm/phut; h =~ 0,69 dm = A vao (4) ta dugc — = -, 07| dm/phut.
T a i @ dt r

Céu 38: Nhu hinh, cho mét tim vat liéu hinh ntra dudng tron ABC ban kinh 2 (dudng kinh nam trén dudng
thang BC), O 1 tim nira dudng tron. Trén duong kinh ¢6 diém C sao cho OC = g ; phan vat liéu bi khuyét

nam vé phia bén phai duong thang vudng goc véi BC di qua C. Cit tir phan vat liéu con lai mot tam giac
vudng sao cho c6 mot canh nam trén BC . Tim dién tich 16n nhét ctia tam giac vudng d6 (1am tron két qua dén
hang phan mudi)

Tra loi: 2,6
Xét hai truong hop.
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TH1: Canh huyén nam trén BC

] \

o M R

Goi tam giac vuéng 1a ABPC vuédng tai P (khi d6 BC 1a canh huyén). Pit PBC =0, vdi 0 € (0%)

Ta co BC:OB+OC:2+S:?.

Suyra PB = BCcosﬁz%cosH, PC = BCsinH:%sinH

Dién tich: S=£PB~PC=1~Ecose~gsin0=%sin20£%. Déu "="khi § =" Khi do 5max1=%-
2 2 5 5 25 25 4 25

TH2: Mot canh goc vudng nam trén BC

0

B 0" C

Goi H € BC sao cho ABPH vudng tai H va PH L BC. bat POH = 9,6’6(0,%).

vi OP =2 nén PH =2sin@, OH =2cosé@
Mit khac BH =O0B +OH = 2+2cosé. Do phan vat liéu bi khuyét nam bén phai duong thang qua C, nén

can H nim bén trai C, ttc OH < OC :g:ZCOSQ<g:COSH<g.

Dién tich: S(6) =%~ BH-PH = %(2+ 2c0s0)-2sin @ = 2sin 9(1+ cos H)

Pao ham: S'(0) = 2(cosf +1)(2cosd —1)

T T
_1

Suy ra S’'(6) >0 khi HE(O,%], va S'(0) <0 khi 96(3 Ej Vay S(0) dat cuc dai tai 6’=% (khi do
i
COS¢9=E<5, thoa diéu kién vat li¢u).

5

Khi 9=2, Sz = 28iN Z(1+ coszj = 2~£(1+ lj = 33
3 ‘ 3 3 2 2
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So sanh 33 >4 nén dién tich 16n nhét cin tim 1a ﬁ.
2 25 2

Céu 39: Cho mét to gidy hinh chit nhat ABCD c6 AB =18cm, AD =12cm. Goi P,Q lan luot 13 trung diém
ciia AB va CD. Tl P tao hai nép gop PR(R e AD) va PS(S e BC) sao cho néu gap phang thi hai doan
PA va PB cung trung khit 1én doan PQ. Tién hanh gap hai AAPR va ABPS 1én khong gian sao cho mat
phing (APR) va (BPS) clng tao v6i mit phiang phan gidy ¢b dinh (PRQS) mot goc 0 € (O°;180°) . Khéi tir
dién Q.PAB duoc tao thanh cé thé tich dat gia tri 16n nhét béng bao nhiéu cm?? (Két qua lam tron dén hang
don vi)?

1
1
1
Ry : 1S
~ 1 -
~ ’
~ | .
~ 1 ’
~ .
~ 1 ’
~ 1 .
~ | .
~ .
. I ’
~ 1 .
~ s
~ 1 rd
~ 1 s
\\ 1 /I
A pa B
P
Loi giai

Chon h¢ truc toa do Oxyz nhu hinh vé:

QO —%

> T

K

z
Toa do céc diém: P(0;0;0), A(-9;0;0), B(9;0;0), Q(0;12;0)
Theo d& bai, khi gip phang thi PA tring véi PQ . Diéu niy c6 nghia 14 khi gip, diém A sé& di chuyén dén diém
A’(0;9;0) trén truc Oy (vi PA=9 cm).
Puong nép gip PR chinh 1 duong trung tryc ciia doan AA'trong mit phang ban dau.

Trung diém cua AA'la M (—g;%;oj

Vécto AA' = (9;9;0) . Suy ranép gop PR co phuong trinh 1a y = —x trong mt phang OXxy .
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Khi ta gip tam gidc APR1én mot goc @ so véi miat phing cd dinh(PRQS) , diém As& quay quanh truc PR.

92

Toa do cia Atrong khong gian s& phu thudc vao 9 A(—%(l— cosd) ;%(1+ cosd); Tsin 9]

92

Do tinh d6i xting qua Oy = B (%(l— cos 9);%(1+ cos 6’);Tsin Hj
Thé tich khéi tir dién Q.PABIa: V = %‘[ﬁ,@}.@‘ = %|—24xAzA| = 4x,2,|(*)

Thay s vao (*) <V (6) = 4‘—%(“ cose).gﬁsin 6| =81J2sin (1 +cos )

%(81«@ sinG(1+ cose)) —Shile_ y =120° =V, (120°) =148,806... ~

X=X

Céu 40: Hinh v& bén m6 ta mot phan dong song v6i bo trai 1a mot phan parabol (P): y = 3x? va bo phai 1a
2

véi x>0, don vi trén mdi truc toa do 1a kilomét. Tinh tir bo trai sang

mdt phan dudng cong (C): y = X

bo phai, khiic hep nhat ciia con séng nay 1a bao nhiéu mét? (1am tron két qua dén hang don vi).

y

(P)

Loi giai tham khao

2
2 a’+1 2 _ 2 _

(P):y:3x2:>AaJ;1;( 4) (C):y:X 1:5 a2 !

6a 12a X a

C +1—aj2 + (o +1)2 a’-1

= AB? = —~
( a’ 12a* a

52
9

NG

Khi a=1= AB_ = ?.1000 ~ 745(m)
Céu 41: Nhu hinh v&, xét ham s6 bac ba y = x*(3—x). Goi A 1a giao diém cua do thi ham s véi truc OX .

Puong thang y = mx,(m >0) cit dd thi ham s trén trong goc phan tu thir nhét tai hai diém phan biét P,Q.
Khi d6, hiy tim gia tri cia hang s6 m sao cho dién tich tam giac APQ 14 16n nhat.
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AY
Yy =mc
Q
P
A T
[a] \ o
y=ax*(3 —x)

Loi giai tham khao
Tra loi: 1,5
Giao diém ciia do thi ham sé y = x*(3—X) v6i dudng thang y = mx c6 hoanh d¢ 12 nghiém cuia phurong trinh
x=0

2

X*(3—X)=mx < x(x2 —3x+m):0. Do d6
X*—=3x+m=0.

Goi hoanh d9 ctia hai diém P,Q lanluotla @, f véi 0<a < £.Khid6 «, B 13 hai nghiém ciia phwong trinh
bac hai x> —3x+m=0.

Theo h¢ thic Vi-ét,tacdé o+ =3, aoff=m.

Dé phuong trinh x* —3x+m =0 c6 hai nghiém thyc phan biét, ta xét biét thirc A=9-4m>0=0<m< %
Piém A co toa do (3:0).
Véi P(a;ma),Q(B;mp) va A(3;0), goi S 1a dién tich tam giac PAQ . Khi do

1 1 3
S = Ss0nq ~ Ssone :E's'mﬁ_a'?"mazzm(ﬂ_a)-

Mit khac, f—a =\/(a+ﬁ)2 —4af =9-4m. Do d6 S :gm\/9—4m :g\/—4m3 +9m?.

DPit f(m)=—-4m® +9m*. Khido f’(m)=-12m* +18m = —-6m(2m —3).
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m=0

Giai f'(m) =0 taduogc 3.ViO<m<%nénchinhén m:g.
m==
2

Trén khodang 0 <m < %, ham sb f (m) dat cyc dai tai m = g, nén dién tich tam giac PAQ cling 16n nhét khi

m :g_ Vay gi4 tri can tim 14 m :g

Cau 42: Hinh v& mo6 phong mot con sdng, trong hé toa do Oxy (mdi don vi dai 100m trong thuc té), hai bo
song duoc md phong boi cac do thi y =+/6x,x>0 va y=+/4x—8,x > 2. Mot nha may dt tai diém (6;0).
Ngudi ta mudn thiét ké mot con dudng nbi thing tir nha may qua bd bén kia cta séng tai diém B, mudn vay
phai xay dung mot cay cau BC .Hoi co thé xay dung dugc cay cau dai toi thiéu bao nhiéu mét (két qua lam
tron dén hang don vi).

Y

Loi giai tham khao
Néu yg =Y. =0 thi BC=2.Khi yg,y. >0, goi A:x=ky+6 la duong thing qua BC.

2
B=Aﬂ(C1):X=y—:> Y =3k +3vk* +4
Ta c6: 62
C:Am(Cz):x:yT+2:> Vo =2k + 24k? + 4

2

= BC? =(y, - yc)z(k2 +1):(k+x/k2 +4) (k2 +l)

2
Datt:k+\/k2+4>0:>(t—k)2:k2+4<:>k:42tt
4-t?) s _gq
B} Gk Y Bt R N BC,;n =3

At?

CAu 43: Minh thuc hién mot ban v& cau truot 1a dd thi ham bac ba nhu hinh bén. (Anh éy Ivra chon hé truc toa
dd sao cho dinh cao nhét cua cau trugt ndm trén truc Oy va diém thép nhét nam trén truc Ox . Dé duong cong
clia ciu truot ¢6 chuyén tiép nhe nhang voi phuong ngang tir cao nhét va thap nhét thi dao ham tai hoanh do
cac diém nay phai bang 0 .
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v

|

4m

Tai d6 cao 3,375m so véi truc Ox, d6 16n d6 dbc cua ciu truot béng bao nhiéu? (lam tron dén hang phén
tram)

Loi giai tham khao
Dua vao hinh anh, ta thiy bai toan dang tim ham s6 bac 3 c6 dang f(x) = ax® +bx® +cx+d .
1.Tai x=0,f(0)=4=d =4
2.Tai x=4,f(4)=0=064a+16b+4c+d =0
f'(x) =3ax® + 2bx +c¢
f'(0) =0 <=> f'(0) =3a(0)* +2b(0)+c=c. Do d6 c=0
D6 thi di qua diém c6 toa d6 (4,0) => f'(4) =3a(4)’ +2b(4)+c=0=6a+b=0
Thay ¢ =0 vao, tacé 48a+8b=0 hay 6a+b=0.
Thay d =4 va ¢=0 vao 64a+16b+4c+d =0 taco 16a+4b+1=0

1
6a+b=0 a=3

= =
16a+4b+1=0 | _-3
4

Ham sé1a f(x) = =% —Sx +4
8 4
Ta co f(X):3.375:>%X3_%X2+4:3_375_Giéi phuong trinh nay, ta c6 X =1.

Dao ham cua f(x) 1a: f'(x) = gxz —gx.

Do 16n d6 doc tai x =1 1a:|f'(1)| = §(1)2 —§(1) O N O - PYY
8 2 8 2/ |18 8 8 8
2
Cau 44: Hinh v& bén md ta khic cua ctia mot con dudng véi 18 phai 1a mot phan parabol (P): x = y va lé

2

y

trai 1a mot ph?m parabol (P,):x= E -9, don vi trén mdi truc toa do 1a mét. BE rong mat duong hep nhét

(khoang cach ngan nhat giira hai diém lan lugt thudc hai 1¢ dudng) quanh khiic cua d6 1a bao nhiéu mét? (Iam
tron két qua dén hang phan tram).
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)

O T
A

Loi giai tham khao

. [a? b?
-Goi A (Z;a)e(ﬂ) vaB (B—Q;bje (R)

2 2 2
Ta c6: AB> = (a—b)* + a b Pat m= 2a_b;n: 2a+h
16 4 4

4
= AB? = (mn+9)° + (3m—n)* > (Mn+9)* —=12mn = (MmN +3)* + 72 > 72
Tirdé AB . =62 ~849.

Céau 45: Cho ba thanh ctirmg AB, BC,CD gin v6i nhau bang hai ban 1¢ tai B va C, hai d4u con lai dugc gan ¢
dinh v6i san nha tai hai ban 18 A va D. Biét raing AB = CD =4m,BC =2m , AD =5m mit phing (ABCD)
lun vudng goc voi san nha. Khi hai ban 1& B va C di chuyén thi diém C cach san nha mot khoang ngén nhat
bang bao nhi€u centimet (lam tron két qua dén hang don vi) ?

C B
2m
Am 4dm
D A San nha

Cb dinh Cb dinh

Loi giai tham khao
Pap an: 152
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! San nha

Co dinh H Cé dinh

Pit CH =h
Ta co: AC? =h?+ AH? =h? + (AD — DH)? = 41-10v16 — h?
Dé danh gia khi AC T tang thi h T ciing ting do @6 AC,_, < h_.

Theo BDT tam gidc AC > AB-BC =2 = 2> =41-10,/16—-h’ = h

231
10

CAu 46: Trén khu dét hinh vuong canh 40m, anh Tai mua 140m ludi B40 dé rao kin mot s6 chd dé lam céc
manh vuon trong hoa. Vi muon my quan dep nén anh chi rao thanh cdc manh vuon dang hinh tron, hinh chir

nhat hodc hinh tam giac déu. Hoi dién tich t6i da ma anh Tai rao duoc 13 bao nhiéu m?.(1am tron d&én hang
don vi)

Loi giai tham khao
Goi P 1a chu vi cia mot manh vuon va S 14 dién tich ctia né. Voi tong chidu dai ludi B40 1a 140m, ching ta
c6 téng chu vi ctia cac manh vuon 1a Z P =140m.

- V61 hinh tron ¢6 chu vi va dién tich la:

2 2 2
P=27R=R=—~;S_ =R’ =ﬂ(£) PP
27 27 Ar A
Vi hinh chir nhat: Dé co6 dién tich 16n nhat voi mot chu vi cho trudc, hinh chir nhat phai 14 hinh vudng. Goi
canh hinh vuéng la a.
P

2
P=4a:>a:E;Diéntich:SD =a’ :(—j
4 4

PZ
" 16
Vi hinh tam giac déu: Goi canh tam giac déulab.

P . _bV3_ P43

P=3bh=b=—;S,
3 4 36

Nhu vay, voi cing mot chu vi, hinh tron ludn cho dién tich 16n nhét.

Do do: => S, >S_ > S,

Téng n dudng tron voi ban kinh r,, 1,1 (1, = max {r,,...,r})
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2
Zdiéntich:ﬁ(rlz TR rnz)sfr(rf + (0 + .t rn)z):f{rf +(7—0—r1j }: f(r,); r, <20THI:
T

7—0—2osr1 <20 = f(r)< f(20)=1273 (m?)
T

T T T
max =1273 m?

Céu 47: Pi network(PI) 12 dong tién sé dang rat hot hién nay. Gia tién ciia mdi Pi cip nhat lién tuc sau mi
0,5 gidy, x4c dinh boi cong thae T = max {a(X, y); B(X, y)} (dolar). Trong do:

TH2:r, SE—ZO:wz(rf S o - 1 [ A rl.rn):nrl(m—rljsn(m—20j20<1273.\/ay

+) x = S6 lugng PI mua vao — s6 luong PI ban ra(theo dy kién) (x € R)
+) y = S6 lugng PI mua vao — sd luong PI ban ra(thyc t&) (y e R)
+) a(x,y) 1a ham biéu dién gid mdi PI trong khoang 1 gidy trudc do.

+) S(x,y) 1a ham biéu dién gia mdi PI trong khoang 0,5 gidy trudc do.

Gia str trong mot khoang thoi gian nao d6 a(X,y) = (X2 +y° )2 —x*=2y*+1va B(xY)=(x+1)? +y* Thi
gia mdi PI trong khoang thoi gian nay nho nhat bang may dolar(lam tron dén hang phan tram).

Loi giai tham khao
Pap an: 0,47

_2V _9)\2
(x2+y2+k22j +(x+k)2—k2+k+1—(k 2)
Taco: T 2
k+1
x2+y2:%
Dau "=" xay ra khi va chi khi { x = —k :>Tmin=9_;/£z0,47

a(x,y) = B(xy)

Céu 48: C6 hai chat diém A va B chuyén dong cung lic, A dang & hudng Béc, di vé hudng Pong véi véan tdc
khong d6i v, =15 km/h ;B & phia Nam, cich A 6 km, dong thoi chuyén dong déu véi van téc v, = 26 km/h

theo hudng tao v6i phuong nim ngang mot goc a (0° <a< 900) (quan sat hinh v&). Biét khoang cach nho

nhit giita hai chat diém 1a 3 km, khi d6 gia tri cia @ bang bao nhiéu (Iam tron két qua dén hang phan chuyc
cua do).

! 01

A—s
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Loi gidi tham khao

Toa do A chuyén dong: A (15t;0)
Toa d6 B chuyén dong: B, (26t.cos «; 26t.sin x)

D(t) 1a phuong trinh khoang cach AB = D(t)* = (26t.cos ar —15t)” + (26t.sin o — 6)° ()]
a

dt
<> 1352t.cos a® — 780t.cos  — 780t.cos a + 450t +1352t.sin > —312sin«
1802t —1560t.c0s —3125iN @ < t = — 20N L % vao (1)=& ~ 30

901-780cos

Céu 49: Hinh v& du6i day mo ta mat cat ngang caa mot khu du lich sinh thai két ndi hai dinh nGi rai A va B
bang mot cau treo c6 hinh dang la mét duwong cong parabol. Trong hé truc Oxy, truc Ox biéu thi khoang céch
theo phuong ngang truc, Oy biéu thi d cao so véi muc nudc bién. Khoang cach theo phuong ngang giira hai
ngon ndi A va B bang 2000 m va chiéu cao ngon nui tai B 1a 800 m so v&i muc nudéc bién
Y

D(t)? = 0 = 2.(26.cos o —15).(26t.cos o —15t) + 2.26sin a.(26t.5in o — 6)

A Cap thing an toan

=

Biét rang, dinh nui tai A c¢6 do cao 1a 1000m so véi myc nudc bién, cach Oy 1000m va do déc 16n nhat cua
cau treo tai d6 co do 16n bang 0,3. Bé dam bao an toan, nguoi ta lap dat thém mot sgi cap an toan cing thang
ndi truc tiép hai dinh A va B . Xac dinh khoang cach I6n nhét giita cap an todn va cau treo theo phurong thing
ding theo don vi mét?

Loi giai
Tra loi: 100
Dé bai lam nhin gon hon, ta chuan hoa don vi vé kilomet. Goi parabol f (X) =ax’ +bx+c

Parabol di qua diém A(1;1) va diém B(3;0,8)
Do doc tai A c6 do 16n bang 0,3 nhung né dang di xubng tir trai sang phai nén d6 doc 1a —0,3

Khi d6 ta c6: y'(1)=-0,3 < 2al+b=-0,3<2a+b=-0,3

_1
a+b+c=1 101 . . .
Tir d6 ta c6 hé phuong trinh: {9a+3b+c=0,8 < b:—E:f(x):sz—Ex+g
2a+b=-0,3 7
C:_
5
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Soi cép an toan la dudng thang g(x)=mx+n diqua A(L1) va B(3;0,8) c6 phuong trinh la:

Khoang cach giita cap an toan va cu treo theo phuong thang ding 1a: D(x) = g(x)— f (x)

=N D(x):(—%x+%j—(ix2 —1x+zj<:> D(x):—ix2+gx—i

10 2 5 10 5 10
Khao sat ham s6 D(x) dé tim khoang cach 16n nhat. Nhan thay, day la d6 thi cua ham s6 bac hai c6 hé sé
2
a <0 nén s dat gi tri 16n nhét tai x = - = —— 5 __2-p (2)=0,1(km)

"L
10

Vay khoang cach 16n nhét gitra cap an toan va cau treo theo phuong thang dirng 1a 100 mét.

Céu 50: Khi dao choi trén mét cong vién ban Doan di chuyén trén cung dudng c6 dang hinh Parabol, ban Két
di chuyén trén cung duong c6 dang duong tron (xem hinh minh hoa). Khoang cach gitta dinh A cua Parabol
va tiép diém B cua duong tronla 16m, HK L AB va AH =6 m, HK =9 m.

Ke

Poan Ket

A H B
Khoang cach nho ,nhét gilta hai ban Doan va Két bang bao nhiéu mét, biét ring dudong tron c6 ban kinh bang
3 m? (lam tron ket qua dén hang phan tram).
Loi giai tham khao
bat truc nhu hinh:

Poan

A H B
Dé c6 phuong trinh ciia Parabol (P) la: y = %XZ .

Duong tron tdm 1(16,3)
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Vay, ta can tim khoang cach nho nhét tir mot diém M (X, % x?) trén Parabol dén tam 1(16,3) . Goi khoang

2
cach tr M dén | 1a d(M, 1) . Binh phuong khoang cach nay 1a: d? = (x —16)? +(i x? 3) . Khao sat ham

tadwoc MN_, =IM_, —3=./d . -3~843

Cau 51: Bac Bac ¢6 mot khu vuon hinh chir nhat ABCD véi
kich thude 20m x 32m. Trong vuon c6 dao mot cai ao dé nudi ca,
ao duogc bao boi canh BC, BE va duong cong EC 1a mot phan
cua parabol dinh E (nhu hinh vg). Biét duong cong EC chia 20m
hinh chit nhat ABCD thanh hai phan c6 dién tich bang nhau.Bac

D 32m i

DPtrc mudn lam mot con duong di tu diém M trén canh AD ra M
mot diém trén mép bo ao, roi lai tir diem do6 tédi mot di€m trén
canh DC . Hoi tong chiéu dai con duong ngan nhat 1a bao nhiéu Al 3 B

mét? (Két qua lam tron dén hang phéan chyc).
Loi giai tham khao

Céu nay can mét chiit kién thirc vé tich phén £
, 14 40, 1 S @
S nura cOng parabol = 5520h——h > Spscp =320 = h =24
E(O,8):>(P):y=ax2+8quaC(—20,32):>32:a.202+8—>a:5% )
a
:(P)'y—ix2+8 K
50
N x;ix2+8 , ((20<x<0) i &/
50 = E _— ‘
-,
3 =
d(N,Ox) =y, :%x2+8; d(N,DC)=20-d(N,Oy) =20 +x.

Téng quing duong>d(N,Ox) +d(N,OC) :iox2 +20+X2%, déubéng:X:—é.

Céu 52: Hai ngon nén 1 va 2 nhu hinh vé& (thur t tur trai qua phat) co chiéu cao ban dau H duoc dat thang
ding cach nhau doan bang H trén mit ban nam ngang, thap sang Ién cing ltc. Van toc cac ddunén 2 val
lan lugt 1a ¢ va 2c, khong ddi. Khi 2 nén chay, ngudi ta quan sat bong ctia dau cay nén thir nhét trén mat

ban do anh sang tir cay nén thir 2 chiéu t&i (diém B minh hoa & hinh v&). Biét vao thoi diém chiéu cao cua

I -
.
=

-
-
-
-
-
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cdy nén thr 2 dai gip doi chiéu cao cta cdy nén thr nhit, van téc ctia bong B 1a ac. Gia tri ciia a bang bao
nhiéu?

Loi gidi tham khao
- Ta c¢6 sau thoi gian t (t>0) thi:& = H —2ct
BA H-ct
BO BA H
— = -1
H-2ct H-ct ct
2 2
- Vay: OB = (H - 2ct) = -~ 2H = s(t) |> V(1) = /(1) =~
ct ct ct

- Xét thoi diém ngudi ta quan sat bong ctia dau cay nén thi nhét trén mit ban do anh sang tir
ciy nén thir 2 dai gap d6i chiéu cao cua ciy nén thir nhat: —» H —ct = 2(H —2ct) > H =3ct

242
gt =9c—>a=9

- Vay tbc d6 di chuyén tai thoi diém do 1a: v(3ct) = s'(3ct) = ‘—

Céu 53: Mot khau dai bac ¢6 nhiém vu 13 ban trang muc tiéu. Biét muyc tiéu nam & vi tri cach dai bac 90 m
theo phuwong ngang va cao 90 m. Do sai sot trong qué trinh tinh toan nén khau dai bac khong bén tring muc
tiéu. Biét quy dao cua vién dan 1a mot hinh parabol dat d6 cao 16n nhat 1a 90 m tai vi tri cach dai bac 60 m
theo phuong ngang nhu hinh v&. Tinh khoang cach nhé nhét giita myc tiéu va vién dan (don vi m, két qua lam
tron dén hang phan tram).

Muc tiéu

I
I
!
! !
! |
| |
| |
| |
| |
! |
$ 4

Pai bac / 60 90
Loi giai tham khao
Dat h¢ toa do Oxy vdi goc toa do 1a vi tri ciia khau dai bac. Khau dai bac: O(0,0)
Muc tiéu:Nam & vi tri cach 90 m theo phuong ngang va cao 90 m, nén c6 toa do 1a M (90,90) .
Quy dao vién dan: La mdt Parabol c6 dinh tai 1(60,90) .
Ta c6 phuong trinh Prabol: y = a(x —60)* +90.
Parabol nay di qua gbc toa dd6 O(0,0) (vi tri ban), nén toa do caa O phai théa man phuong trinh:
-90 1

0=a(0—60)>+90 =>a=-—=——
3600 40

Vay, phuong trinh quy dao cua vién dan la: y = —4—]6 (x—60)* +90.

Goi P(x,y) 1a mot diém bét ky trén quy dao ctia vién dan. Khoang cach giita vién dan va muc
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tiéu M (90,90) dugc tinh bang cong thirc: d = \/ (x—90)* + (y —90)°
2
— f(x) = d? = (x—90)? +(—4io(x—60)2j <=> f(x) = (x—90)? +$(x—60)4

Khéo st ham sé ta duoc d,,, =102

Cau 54: Trong mdt cong trinh xay dung, nguoi ta st dung mot hé théng rong roc dé nang vat 1én cao. H¢
théng rong roc bao gé)m diém A cd dinh cao 15 M so v&i mat dat, tai diém B 12 hai chiée rong roc dong voi
hai soi diy méc vao vat.C, D 13 hai diém c6 dinh. M&i soi ddy dai 16 M . Biét ring hai chiéc rong roc duoc
kéo 18n theo phwong thing ding voi van tdc tai B 1a 0,5 m/s. Tinh téc d6 thay d6i chiéu cao cta vat so voi
mit dat khi diém B cach mat dat 8 M (don vi m/s, lam tron dén hang phan tram, cac soi day khong dan hoi).

15cm

Loi giai tham khao

1Scm

16 cm

2 MD =10
MO + MP =16, MD? - MO? =8° — (MD — MO)(MD + MO) = 8° —>MD—MO=f—6=4—>{MO_6

Sau t gidy: MB = 0,5t

Tacdé: h=0B-BE vaOB=0OM + MB =6+0,5t.

Dén day dé tinh h theo t ta can tinh BE theo t

C6 BE +BD =16 ma BD =+/OB? +0OD? = /(6+0,5t)? +8 = BE =16 —+/(6+0,5t)* +8&

:>h:6+0,5t—(16—\/(6+0,5t)2 +82)=0,5t—10+\/(6+0,5t)2 164,

Khi OB =8 thi 6+0,5t=8<>t=4.Vay: v, (4)=%(h(t))|t=4z0,85.
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Cau 55: Tai mot cong vién, nguoi ta thiét ké mot cau truot, xét mat phéng Oxy voi truc OX ¢ mat dat, moi
o . ‘ o . ax®+bx+c o

don vidai 1 M thi cau truot 1a mot phan cua do thi himso Y = ————— (@ #0) véi chiéu dai theo phuong

nam ngang 1a 71 M. O diém dau cia ciu truot c6 mot 16i di song song voi OX , xuét phat tir 1 diém thudc
Oy, dai 2M va cao 19,2 M. Bé gia cb chic chin cho cau truot, ngudi ta ding mot thanh d& AB vaoi A(0;1)
va dudng thing AB 1a tiém cén xién cua dd thi. Tai diém cudi cua cau truot, khoang cach giita ciu truot va
thanh d& 1a 0,25 M .Hoi diém thap nhat cta cau trugt cao bao nhiéu mét? (Két qua 1am tron dén hang phan
tram).

Y| siai

cau truot .

%
thanh d&

A
0

Loi giai tham khao
AB co hé s6 goc k = AB:y =kx+1

Cu truot ¢6 phuong trinh: y = kx +1+ —%—

Qua C(2;19,2) = k2+1+ 2L1 =19,2

Tai diém cudi cua ciu truot, khoang cach gitra cau truot va thanh d& 12 0,25 M nén ta co:

a =18
(k.73+1+ il j—(k.73+1):0,25:> 1
73-1 k=—
10
oo g qg 1 18 (x-1 10 (x-1-180)(x—1+ie0)
Cautrugtcopt: y=—x+1+—, Y =—— > = 7 - 2
10 x—1 10 (x-1) 10(x-1) 10(x -1)

= Yor = YL+ VIB0) =% ~3,78

Céu 56: Mot tam bia c6 dang hinh thang véi day 16n 12 7 cm, day bé bang 3 cm, hai dudng chéo hinh thang
2
p . X
vuong goc nhau. Bat x = OA0C ; y = OB.OD . Tim gia tri lon nhat cta biéu thuc T = y
X+y

(don vi cm vuodng,

lam tron dén hang phéan chuc).
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D 3cm C

O
A 7 cm B
Loi giai tham khao
Tra loi: 65,3
Ta c6 tinh chat: ABCD 14 hinh thang, AB//CD, AC L BD.
O 1a giao diém cua AC va BD — OA_OB_AB .
OoC OD CD
3
oA o as 7 _, |0C¢T79"
Ap dung : = = = ;
oC Oob CD 3 |,y 345
-
2
x=§OA2 ) 3OA2 .EOB2
7 X7y 7 7
= 3 ->T= =73
y = 20B? X*Y 2(oa? +0B?)
7 7
2
[3j 0A4.§(49—0A2) 5
Ma talai c6 OA” +OB®? = AB* =49 > T = ! = OA" (49 — OA?)
3 49 2401
=
, 9 76 746 | 196
Xet f(x) =5, o X" (49— %) max X=—= = Too = [T =5 =63

Cau 57: Pé ky niém ngiy cudi ctia minh, ¢ hai con thién nga quyét dinh boi biéu dién trén mot ho nude hinh
chit nhat néu nhin tir trén xuong, chiing boi tir hai géc cua ho boi va tao ra hai duong dich dac AND va BMC
, dién tich cac tam giac ABK va CDH lan luot1a X va Yy . Biét raing MN =7m, HK =5m. Gia tri 16n nhat

bidu thitc P =X’y bing bao nhidu m®(lam tron dén hang don vi) ?
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D C
)
H
N
M
K
%
A B
Loi giai tham khao
Tra loi: 794
1) (
o

|
|

5 Sowe _ DHHC _DH HC _DM CN 1S =Sy =X
Syy MHHN HN'MH CN DM

SAKB _ AK.KB — AK. KB = AM . BN =1—)SAKB :SMKN =Y.
SMKN MK.KN KN MK BN AM

Khi do: x+y =S, +Sukn = % MN.HO.sina+%MN.KO.sin a

)

= % MN (HO + KO).sina = % MN.HK.sina = 3—253ina

X X ’ 35 . :

2 ™Y 2% 4 ey
Xy<a <4, g—-—J ~794.
2 27 27 27\ 2
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Céu 58: O khu vuc ngoai méot khu danh thing canh c6 hai con dudng dang duong thing |1, |2 vuong goc nhau.
Dé tiép tuc cai thién tinh hinh giao thong cta khu danh thiang canh, nguoi ta du dinh xay dung mét con dudng
thang | ndi hai con dudng |1, |2 va duong bién cua khu danh thing canh. Goi hai con duong vudng goc 1a |1, |2
, duong bién khu danh thing canh 1a dudng cong C , con duong dy dinh x4y 13 | nhu hinh v&. M, N 1a hai
diém trén C . Po dugc khoang cach tr M dén 1,1, 14n Iuot 1a 5km va 40km ; tr N dén 1,1, 13n luot 13 20km
va 2,5km. Léy hai duong théng chura |2 va |1 1an luot 1am truc OX va Oy, lap h¢ truc toa do vuodng goc xOy

a (a,b la héng sé)

. Gid sir duong cong C thoa man mé hinh y =

x? +b

0

Gia str duong | tiép xuc voi duong cong C tai P, hoi do dai ngan nhat cia con duong thang | bang bao nhiéu
km. (lam tron ket qua den hang don vi)
Loi giai tham khao

Tra loi: 26
a f—
Theo dé bai, toa do cua M, N 1an luot 1a (5;40),(20;2,5). Thay vao y =——— dugc 25+b
X“+b a
=25
400+b
Giaira a=1000, b=0,suyra C:y =@(5£ x <20). Do do P(t;@j
X
Lz L . ‘ A . , 2000

Goi tiép tuyen cua C tai P cat Ox,Oy lan lugttai A,B.Taco y' =— 3

X

Phuong trinh tiép tuyén tai P: y— 1??0 =— 2(:,?0 (x—t).Suyra A(%QOJ, B(Oi 3(,[)?0)

2 2 6
Vay d6 dai duong | 1a f(t):AB:J(S—;j +(3$§)OJ zg t2+4"t41° . te[520].
6 6
Pit g(t)=t2+4xt4lo :>g'(t):2t—16>t<510 . Giai g'(t) =0 duoc t =102
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Khi t e (5;10/2) thi g'(t) <0, nén g(t) gidm; khi t € (10+/2;20) thi g'(t) >0, nén g(t) ting. Do d6 g(t)

f. = g\/3oo —1543.

Vay khi t =10+/2 thi do dai duong | ngin nhit, va do dai ngén nhét la 153~ 26km.

dat gi4 tri nho nhat tai t =10v/2, va g =300,

Céu 59: Trong mot cudc thi kién tric danh cho sinh vién, cac thi sinh duoc giao nhiém vu thiét ké mot cay
cau da chién bac qua mot dong song.

Pé thtr nghiém sy vimng chic va kha nang chiu tai cia cau, ban t6 chtrc da thiét ké hai dudng ray tao véi nhau
mot goc 30" trén mat dat (Tham khao hinh v& trén). Trén moi dudng ray, hai vat ning c6 clng trong luong
duoc dat tai A, B. Hai vat nay dugc noi voi nhau bang mot thanh ciing AB dai 1m (sao cho moi vat déu co
thév di ghuyén doc dugc trén hai dudng ray). Néi hai vt bang mot soi ddy vong qua mot cai rong roc tai O
bé kjém tra tinh 6n dinh cua cau, mot nguoi tham gia s€ dl’In’g tai vi tri B Vé’kéO mot trong hai Vét‘néng di
chuyén 1én duong ray Oy . Muc ti€u 1a kéo vat nang ra xa nhat so vdi diem goc O ma khong lam cau bi sap.
Vi tri xa nhat ma ngudi tham gia ¢ thé kéo vat ning trén dudng ray Oy ra khoi diém O 14 bao nhiéu?
(lamtron dén hang phan tram). Biét rang vat A va B giéng nhau déu 1a hinh tron ban kinh 0,15m.

Loi giai tham khao

va COD =30, suy ra ta can tim gia tri max{OA; OB}

.. |Ry =Rz = AC =BD =0,15m
Vo1
AB =1m

Truéc hét ta co: sin COA = % sin BOD = (z)::': AOB =30" + COA+ BOD

Tiép dén theo dinh li Cosin ta co6: AB? = OA? + OB? — 20A.0B.cos AOB

= OA? + OB? — 20A0B.cos| 30" +sin™ 1015 — ¢sin™ 0 15) (1). Ta xét:
OA OB
cos| 30" +sin™ 015 +sin™! 0151 ﬁcos sin™ 015 +sin™t 015 —Esin sin™ 015 +sin™t 015
OA OB 2 OA OB 2 OA OB
\/§ ( OlSj ( - 0,15j 015 0,15| 1 015 ( _1015j 0,15 ( - O,lSj
==| cos| sin~ +cos| sin ~5| oA sin +——cos| sin"t =
2 OA OB OA OB 2 OB OA

D) 3% [F (8
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J3 (\/OAZ 0,157 \/OB? —0,15? - 0,152 ) - 0,15(\/OA2 0,157 +JOB? — 0,15 )
2.0A0B

J3(ab-0,15%) - 0,15(a +b)
2.0A0B

Thé (2) vao (1) ta suy ra:1= OA? + OB? —+/3(ab—0,15%) + 0,15(a+b) (3)

Do (a® +0,15%;b® +0,15%) = (OA?; OB?) nén thé vao (3) ta suy ra duoc phuong trinh sau:

1=a? +b? +2.0,15> —/3(ab—0,15?) + 0,15(a +b) (4)

Thuyc hién bién d6i vé phuong trinh bac 2 theo 4n b va xét A, ta c6 (4) twong duong voi:

b? +(0,15—~/3a)b +a? +0,15a + 0,152 (2 +/3) —1=0

Tiép dén ta xét:

A =(0,15—+/3a)? - 4[a2 +0,15a+0,15%(2 + /3) —1] = -2’ -0,3(/3+2)a—(7+43)0,152 + 4

Pit (a;b?) = (OA? —0,15%;0B? —0,15%) , khi 4y: cos AOB = ()

A>0
Phuong trinh (4) c6 nghiém khi § | ) ) , <=> -0,15% <a <1,4402....
a® =0A" -0,15" > -0,15

Suyra @, =1,4402...— OA® = 2,0967 — max{OA; OB} = OA  =+/2,0967 ~1,45(m)
Vay ta suy ra gia tri 16n nhét can tim 1a ~1,45m.
Cau 60: Trong mit phang Oxy, cho diém A ndm trén d6 thi ham sb y =+/x+4 va diém B nam trén do thi
ham s6 y = 2x+ 20, biét rang O, A, B theo thtr ty thang hang. Hay xéac dinh gia tri nhé nhat ciia d6 dai doan
thang AB (Iam tron két qua dén hang phan tram) ?
Loi giai tham khao
Tra 1oi: 5,67
Ta phac hoa db thi d& dang thdy dugc diém A phai thudc khoang (—4;0)

'S

BB

Fuo Ig i 4

Goi A (a;v/a+4);0B =kOA, k >1= B=kA=(ka kva+4])

[ H 10

Ma Bey=2x+20< 2(ka) +20=ka+4 (1)

Lai c6: AB? = (ka—a)* + (kva+ 4 —va+4) =(a*+a+ 4K +1) (2)
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2
= AB® =(a’ +a+4)(L—1j = h(a)
a+4-2a

20

@ =ka+4-23)=2000k=—-~——
Ja+4-2a
Khdo sat ham ta dugc AB,_,, = 5,67

CAu 61: M6 dét nho I duoc coi r}hu hinh tron cung ban kinh béng 5 mét, ¢ tam cach bo 12 20 mét, mo dat 11
la mdt hinh vuong c6 mét canh bang 12 mét song song vdi bo ¢6 tam cach bo 30 mét. Nguoi ta noi mdt duong
dﬁy, tor diem A thudc mo dat I dén gap bo tai diém C, roi tr C ndi véi diem B thude m@ dat II. Biét hinh
chiéu vudng goc cia hai tdm hai mo dat trén bo cach nhau 30 mét. Hay tinh gia tri nho nhat cua tong quang
duong AC +CB theo don vi centimet (Iam tron két qua dén hang don vi) ?

iy

Bo

o
Loi giai tham khao
Cach 1: D& thiy rang ACmin khi LA,C thang hang, BCpmin khi B thudc ria ctia hinh vudng
Dén day ta quay vé bai toan dé quen thudc tim diém C sao cho AC+CB nho nhét
Pap an: 4512
Cach 2: Tuong tu 1ap luan & Cach 1 khac cai 1a 1ay d6i xung tdm cua duong tron I qua Bo, bai toan quen
thudc nén khong trinh bay thém
Cau 62: Mot doanh nghiép du dinh san xuat khong qua 400 san pham. Né}l doanh nghiép san Xudt X san
pham (1<x<400) thi doanh thu nhén dugc khi ban hét s0 san pham do Ia
F(x) = x> —1999x° +1001000x + 250000 (ddng).Trong d6 chi phi van hanh may méc cho mdi san pham la
G(x) = 1%00& (d6ng). Tong chi phi mua nguyén vat lieu cho X san phim la
—X+1
2
H (x) = 2x* +100000x —50000 (ddng) nhung do doanh nghiép d6 mua nguyén vat liéu véi sd lugng 16n nén
dugc giam 1% cho 200 san pham déu} tién doanh nghiép san Xuat va giam 2% cho san pham tiép theo. Doanh
nghi¢p can san xuat bao nhiéu san pham de¢ 191 nhuan thu dugc 1a 16n nhat?
Loi giai tham khao

Dap an: 253

Ta c6 chi phi

H (200) = 35950000

H (x — 200) = 2(x — 200)° +100000(x — 200) — 50000, 400> x > 200

Ta ¢6 lgi nhuan thu dugc tinh nhu sau:

Swru tim: Thay Ding Vin Tung | Trang 57



7 MO HINH PHONG TOA CAU TRA LOI NGAN

2
X? ~1999x? +1001000x + 250000 — ~20000X" _ 99 5 5 | 100000% —50000), khi0 < x < 200
Sys1 100
T = 1Of)OOOx2 99 08
%3 ~1999x? +1001000x -+ 250000 — — 2 H(200) - = H (x — 200), khi 200 < X < 400
3 100 100
—Xx+1
*Xét truong hop khi 0< x < 200
2
f(X) = —0,98x° —1999x + 902000 + 299500 — 220000X
3x+2
-2 46x* — 36017, 28x° + 8070912, 24x? +10080008x -+ 3608000
(3x + 2)?
= f (x) =0< X ~196,98
BBT:
X 0 196,98 200
E1 /I T
i 79,834.10°

*Xét truong hop khi 200 < x <400

2
f (x) = —0,96x® —823x’ +667800x —11500 — m ,200 < x <400

33X+
600000x* +800000x

= f '(X) = —2,88x” —1646x + 667800 —

(3x+2)°
= f/(x)=0< x~ 253,11
BBT:
x 200 253,11 200
7 7 + 0 - /",
i 83,894.10°

.......

Vi s6 san pham san xuét duogc 13 sb tu nhién, tir BBT trén ta so sanh f (253) va f (254)
Ta co: f (253) ~ 83893648,05 va f (254) ~ 83892445, 32

Vay doanh nghiép can san xuat 253 san pham thi loi nhuén 13 16n nhét
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Céu 63: Nhur hinh, mdt huy higu ki niém ¢6 cau trac gom hai duong tron
dong tam ban kinh lan luot 1 cm va 2 cm, tam O. Tam giac can ABC c6
dinh A nam trén dudng tron ngoai, hai diém B,C ndm trén dudng tron
trong; O va A nam cung phia d6i véi duong thang BC . Goi S, 1a dién
tich hinh quat-day (phan giéi han béi day BC va cung nhé BC ), goi S,
la téng dién tich cia AOAB va AOAC . Khi S, —S,; dat gia tri 16n nhét
thi huy higu dep nhét. Hay tim gi trj 16n nhat d6? (lam tron két qua dén
hang phan tram, don vi cm?)

Loi gidi tham khao
Tra loi: 1,15

Pit BOC =20 e (0,7) nén 0 e (o%)

Ké OD L BC tai D.Khid6 D la trung diém ctia BC. Vi AABC can tai A nén A O,D thang hang.
Lai c6 BOA=AOC =rx-0.

Vi OB=0C =1, nén S, = dién tich quat BOC — di¢n tich
ABOC =%-12 ~2¢9—%~OB-OC~Sin20=8—%sin29.

Con 'S, =2-S s =2-%-OA~OB~sin(AOB) =2~%~2-1-Sin(ﬂ'—6’) _2sine,

Vithé s, :%-26'-12—%-OB-OC-sin2¢9=6’—sin900549,82 :2-%-1-2-sin(7r—9):25in9
. 1. T
Suy ra 32—81:23|n0+§sm249—0, eeEo,Ej

bat f(0)=25in¢9+%sin29—9,He(o,gj thi f'(6) =2c0s@+cos26 —1=2cos* @ +2c0s 6 — 2.

—1++/5 ~1-+/5
2 2

Giai f'(0)=0 : 2cos’ #+2cosf—2=0 dugc cosd = hodc cosf = (loai)
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Ki hiéu cos@, = #, 6, (O%J

f'(0)

,thi f(6) 16n nhat, hay S, —S, ~1,15 dat 16n nhat.

~1++/5
2

Vivay 6 =6,, tirc cosf =

Cau 64: Hinh v& bén duéi mo ta doan duong di vao GARA O0TO nha c6 Hién. Poan duong dau tién c6
chiéu rong bang x (m), doan duong thang vao cong GARA c6 chiéu rong 2,6 (m) . Biét kich thude xe 6 t6 1a
5mx1,9m . Pé tinh toan va thiét ké dudng di cho 6 t6 ngudi ta coi 6 t6 nhu mot khdi hop chir nhat 6 kich
thudc chiéu dai 5 (m), chiéu rong 1,9 (m). Hoi chiéu rong nho nhét ciia doan duong dau tién gan nhét véi
gié tri ndo trong cac gia tri bén dudi dé 6 t6 c6 thé di vaio GARA dugc? (Két qud lam tron dén hang phin
chuc)

GARAOTO

2,6(m)

Pap an: 3,7

T

Chon hé tryc toa @@ Oxy nhu hinh v&. Pat OA =D thi ta suyra OB =~/25—-b* voi be (O; 5)

Diéu kién dé 6 t6 c6 thé di vio GARA duoc thi Sy, > Soaes < Soars — Sones = 0
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2,60+ xy/25 Db’

2
/ 2
Mat khac: Syaeg = Syoas + Saacs :%-OA-OB‘F%d(E;AB .AB _—b\/ﬂ 195 b 25+b +9,5
_p? 2 /72
2 2 J25- 0

bv25-b* +9,5-2,6b
\25-b?

J tim dugc b=4

Ta ¢6: Sonrs = Suone + Ssone =%.d(F;OA).OA+%d(F;OB).OB =

Khao sat dé tim gia tri nhd nhét ctia ham s6 f ) trén (0; 5)

bv/25-b? +9,5-2,6b
J25-b?

Vay gi4 tri nho nhat cia ham sb r(rg_iSr)l f(b)="f(4)=37 hay x>3,7.

Str dung chirc nan
g g axX [

Céu 65: Cho manh gidy mau hinh ban nguyét c6 duong kinh la doan thang AB co do dai bf?lng 2 . Trén cung
AB lay mot diém P . Gap manh giay theo nép gap la doan thang AP sao cho hai phan giay khit 1én nhau.

Khi PAB =6 (véi 0<6 < %), goi S(0) la dién tich phan gidy bi chong 1én nhau.

Gia str S(0) dat gia tri 16n nhat tai 6 = . Hoi gid tri cia coSar 13 bao nhiéu? (1am tron két qua dén hang
phan tram)

Loi gidi tham khao
Goi diém | 1a diém d¢ 1én nhau ctia cung AP véi AB . Ké
IQ L AP(Q € AP) xem hinh sau:
Tir d6 ta dé thdy duoc dién tich t6 mau vang bang dién tich
5(6). |
Goi O la trung diém AB , dugc QAO = AQO = QOB =26 ; A
AOQ = 740

Ta c6 dién tich tam giac AQO = %.1.1.sin(7z —40) = %Sin 460
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Ta ¢6 dién tich hinh quat tron QPB c¢6 tam O (t6 mau do) la: %.12.46 =20

sin20 Q

Dién tich ctua tam gidc AOP = %.1.1Sin(7r —20) =

Dién tich hinh quat tron PB tam O 1la: %.12.20 =0

Vay dién tich
8(0):(20+%sin40)—(0+%sin 20j=9+%sin4¢9—%sin 20 A= O B

Co S'(0) = 2c0s46 —cos20 +1 = 4cos” 260 —cos 20 —1

1J_ 1+17
8

Xét S'(A) =0 < cos260 = (v010<9<—)th18(9) 0 < cos26 =

Lap bang bién thién cho ham s6 S(6).

Ta suy ra dugc S(6) dat gia tri 16n nhét khi cos 26 = 1+;3/17 = C0sd =, f% ~ 0,91

Ciu 66: Trong mit phang, cho tam giac ABC can tai A; AB =1000; BAC = ¢ théa man tang = —% . biém

G 1a trong tim cuia tam giac ABC . Hai diém | va J di dong sao cho duong thang AB tiép xtic voi duong
tron tim | ban kinh bang 100 tai diém M thudc doan AB, dudng thang AC tiép xuc voi dudng tron tim J
ban kinh béng 180 tai diém N thudc doan AC, khoang cach gitra hai diém 1 va J bé“mg 700, hai diém |
va G nam ¢ hai phia khac nhau ctia duong thing AB, hai diém J va G nam ¢ hai phia khic nhau cta dudng
thang AC . Khoang cach tir diém A dén duong thang 1J dat gia tri nho nhat 1a bao nhiéu?(lam tron két qua
dén hang don vi)

Loi giai tham khao
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C

A

\ (dh)

(da)

B

Dit hé truc toa do nhu hinh v& véi A(0;0), B(1000;0), tane = —% = (AC):y = —% X

Talai co:d(1; AB) =100;d(J; AC) =180 =1 € (d,) : y =-100; J e(dz):yz—%x—ZZS

Khi nay ta co6:

2

2
I (a;—-100); J (x;—%x—ZZSj; 1J =700 = (a—x)* +(%x+125j =700° => a= x+\/7002 —(%x+125)

2min S ~27
700

Tir day: 2S,, = ‘—100x + (x + /700 (0, 75% + 125)° )(o, 75% + 225)‘ — mind(A; 1) =

Dap an: 27

Cau 67: Nguoi ta mudn lam san ndi ndi lién trén mot san khau ndi trén mat hod co tiét dién 1a phén hinh chir
A N 5 A .y 5 . A . \ A \ A . \ A 1 5

nhat ABDC , nim & phan trong gii han boi d6 thi ham s6 y = x* —2X —2 va do thi ham s6 y = ~3 X% 4+ X+ >

( AB song song véi truc hoanh, mdi don vi trén hé truc toa do dai 10m ).Bé lam san ndi, nguoi ta phai bo ra

50 000 VNB/1m?. Tinh s tién 16n nhat (don vi triéu d6ng) ma ngudi ta phai bo ra khi 1am san ndi (két qua

lam tron dén hang phan chuyc).

Y
A B
o T
/ C D
Loi giai tham khao

Goi hoanh d9 ctia cac diém C va D lan lugt 14 x, =1—t va X, =1+t (v6i t > 0), do hinh chit nhat c6 hai
canh bén song song véi truc tung va d6i xtimg qua truc di xting chung cua hai

parabol 13 duong thang x =1.

Chiéu rong cuia hinh chit nhat 1a: AB = (1+t) —(1—t) = 2t.
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Tung dd claAvaBla:y,, = —%(1+t)2 +(1+1) +g = —%tz +3.

Tung do ctia C va D 1a: y, = (1+t)> —2(L+t)-2=t*-3.

Chiéu cao cua hinh chit nhat la:h =y, -y, = (—%tz +3j— t°-3)= G—gtz.

Dé chiéu cao co gia tri duong, ta can G—St2 >0t <4=0<t<2.

3

= S,0c = 2t(6—5t2j=12t—3t3 =S, _16

V3

(don vi dién tich).

Chi phi (triéu dong) = 8 ~ 46.2

B

Cau 68: Hinh v& sau mo ta mét con mit Sauron vé boi 2 duong
cong Agnesi va dugc xay dung trong hé toa do Oxy: vé& mot y—2r c A

duong tron c6 tam | (0;1) va ban kinh bang 1, tir diém O ké mot

duong thang cat duong tron tai diém tha 2 14 diém B va cat

duong thang y =2 tai diém A Goi P 13 giao diém cua duong (Py)
thang qua A vuéng goéc  v4i Ox va  dudong  thang : :
qua B vudng gbéc véi Oy, khi ay tap hop tat ca cac diém P tao 2 D H =

thanh mdt dudong cong (Pl) goi 1a duong cong Agnesi. Vay tiép

tuyén ctia dudng cong (Pl) 6 hé s6 goc 16n nhat bang bao nhiéu? (lam tron dén hang phan trim)
Loi giai tham khao

Pap an: 1,15

Ta xét AOAH c6 X, = AH.cott =2r.cott (1)

Lai c6 AOH =BAC =0OCB =t véi OB = 2r.sint, kéo theo co dugc BD = 2r.sin’t = LZ
l+cot“t
Khi ay ta suy ra: BD = Yo zlzﬁ (2). Tir (1) va (2) tarat ra quan h¢ gitra y, va X, tirc
+ CO
2r 8r? o 8
P X, (S P = = r= > P —
1+ —
2r
. \ , 16x P T
Ta xét dao ham: y’ = ——————, khi &y h¢ s6 goc 16n nhat khi y’ max.
(x2 +4
_ 2
Xét y'_—lﬁ—x2 co y”:—w=0©x:iﬁ—>maxy’=y'[ﬂj=iz1,15
(x¢ +4) (x +4) 8 8 ) B
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Céu 69: Anh Nghia c6 mot khu vuon duge mé hinh héa trong mit phang Oxy (don vi méi truc la 10m) giéi
han b1 ham Parabol y = —% X2 +3x—2 va truc OX (Phan t6 mau xanh).

YA

y:—%zz+31—2

Vuwon anh Nghia

ot >

/ A
Bén canh d6 c6 mot con dudng nhya dwoc mo hinh hoa bang ham y =e*. Anh Nghia mudn 1am mét con
duong di tir Vuon anh Nghia dén con dudng nhya d6. Hay tinh d6 dai ngan nhat cia con duong ma anh Nghia
muon lam? (Pon vi mét: lam tron dén hang phdan tram)
Loi giai tham khao

Pap an: 9,91
Goi M ey=¢ :M(a;ea), Ne(P)= N[b;—%b2+3b—2)

d, 1a tiép tuyén cua do thi y=e* tai M, d, 1 tiép tuyén cta do thi (P) tai N

'y:—%:r2+3.1:—2

Viwon anh Nghia

/0 // \;v
) MN Ld
= MN>d(M,d,) va MN >d(N,d,), Khi d6 ddu "=" Xay ra khi ’
MN Ld,

C6 nghia 1a ton tai 2 tiép tuyén ciia 2 d6 thi ham s6 song song voi nhau, suy ra hé sb goc 2 tiép tuyén bang
nhau = f'(a)=g'(b) ©e*=-b+3=>b=3-¢

Khi d6 toa do diém N (3—ea;—1(3—ea)2 +3(3—ea)—2)
2

:W:(3—ea —a;—%(?,—ea)2 +3(3—ea)—2—eaj
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2
— MN = \/(3_ea _a)2 J{_l(g_ea)z +3(3_ea)_2—ea} L“"‘Ui—m: 0,5013036....
2 da

Suy ra: MN,, =0,99123722.... Khi d6 con dudng ngin nhét 1a 9,91m.

Céu 70: Nhu hinh v&, hinh vuéng ABCD c6 do dai canh bang 6 va hinh vuéng EFGH c¢6 do dai canh
bang 3 duogc dat trén duong thang AF .

D, C

DPiém P xuét phat tir diém A, mdi gidy di dugc 2 don vi doc theo cac canh cia hinh vuéng ABCD theo
thitu A>B—>C->D—>A— ...

DPiém Q xuét phat tir diém F , mdi gidy di duoc 1 don vi doc theo cac canh cua hinh vuong EFGH theo thir
tt F>GoH->E->F—>..

Biét rang BE = 3. Hoi toc do thay d6i cia PQ? tai thoi diém 4 gidy sau khi hai diém P,Q 1an lugt xut
phat tir A, F béng bao nhiéu?

Loi giai tham khao
Tra loi: 14
Khi biéu dién toa do ctia P,Q sau t gidy theo t, biéu thirc s& khac nhau tiiy theo khoang cua t, nén ta hiy
tim toa do cua P,Q trong khoang chira t = 4.
Léy diém B lam géc toa do, BC lam truc Oy, BF lam truc OX.
Khi 3<t<6,toaddciia Q cothé viétla (9—t;3).
Ciing trong khoang 3<t <6, toadd cia P co thé viétla (0;2t - 6).
Pat PQ* = f(t) thi f(t)=(t—9)>+(2t—9)*,(3<t<6)=>5t>-54t+162 = f'(t) =10t —54
Do do f'(4)=-14.
Dé hoi toc do nén ta ldy gia tri do 16n 1a 14.
Cau 71: Trén hé truc toa dd Oxy (don vi km), mot chiéc drone ctru hd duge diéu khién tir diém A(0;0) dé
van chuyén thudc ctru tro dén diém B(12;10). Trén dudng bay, drone phai tranh mt khu vuc cdm bay, d6 1a
hinh tron ¢6 tam C (6; 6) v6i ban kinh 5 don vi. Drone ¢6 thé cham vao bién cua khu vuc cdm bay nhung
khong dugc bay vao bén trong.

Cac ché do di chuyén ctia drone dé toi wu chi phi nhién li¢u:
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+) Ché dé tw dong: Chiéc drone sé& bay theo duong thang nhung phai d6i huéng khi gip ving cAm bay. Ché
dd nay c6 chi phi nhién li¢u 1a 1 USD méi km.

+) Qhé do diéu khién tay: Chiéc drone s& bay trén bién cua vung cAm, tirc 12 bay theo mot phan cung tron.
Ché d6 nay c¢o chi phi nhién liéu cao hon, 1,5 USD moi km.

Tinh tong chi phi nhién li¢u t0i wu nhét cho 2 ché d¢ bay cua chiéc drone ciru hd (lam tron dén hang don vi,
lwu y chi tong chi phi nhién liéu toi wu khi tong quang dwong chiéc drone bay la toi wu nhat)

Y A

A

Loi giai tham khao

Y N
v H

A

Do dai quang duong di ti wu nhat ctia chiée drone bay s& 1a tong do dai cua AM, BN va d6 dai cung tron MN
trong do6 M, N la céc ti€p diém cua céc tiép tuyen qua 4, B cua duong tron tdm C

(C):(x—6)" +(y—-6) =25
Phuong trinh tiép tuyén tir mot diém batki K (X,;Y,) dén duong tron (x— h)2 +(y- k)2 =r? c6 dang:

(% =h)(x=h)+(y, ~k)(y—k)=r*
Ap dung:
Phuong trinh tiép tuyén tir diém A(0;0) dén (C):(x—6)" +(y—6)" =25

Swru tim: Thay Ding Vin Tung | Trang 67



7 MO HINH PHONG TOA CAU TRA LOI NGAN
47 . (47 ?
= (0-6)(x—6)+(0-6)(y-6)=25=y=--—x=(x=6) +| - —x=6| =25= AM =47

Tuong tu: Phuong trinh tiép tuyén tr diém B(12;10) dén (C):(x—6)° +(y—6)° =25

:(12—6)(X—6)+(10—6)(y_6):25:y:87,5_3_2X

85 3x .\
:(x-G)H(Z—?—ej =25= BN =343

D¢ dai cung tron MN: | =r.0 voi r 1a ban kinh dudng (C), € 1a goc ndi ¢ tim
Ta s€ di tinh goc 6

%)
— (47+5\/E_6;47—5JE_6]’ __ | 231 15V3 85 26 13

CM = CN=| 222 42V2 622 6
12 12 26 13 4 2

Va [CM|=[CN|=r =5

_ CMCN 9,08447

_‘m“CW‘~ cc = 6~1,1989 rad

Ta c6 cOSO = COS(W,CW)

Suyra |,,, =r.0=5.1,1989 = 5,9945
Vay tong chi phi nhién lidu t6i uru nhat cho 2 ché d6 bay ciia chiéc drone ciru ho 1a:
C =1+/47 +1.34/3+1,5.5,9945 = 21 USD
Céu 72: Trén mot khu dat hinh vuéng ABCD c6 d6 dai canh bang 200(m) dang dién ra mot cudc thi.

Mot doi thi s& khién con Robot ma ban to chirc cung cap, xuét phét tir chinh giita canh AB , di theo mot duong
thang va dan dén dich 1a mét diém bat ky trén canh CD . O chinh gitta khu dat la mot céi bai cat hinh chir nhat
c6 chiéu dai 120(m) va chiéu rong 80(m).

A

o u B2
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Van toc ciia con Robot khi di trén mat dat 1a 3(m/'s) con khi di trén cat 1a 2(m/s). Goi a 1a thoi gian (tinh
theo gidy) ngin nhit ma con Robot di dén dich. Khi d6 gia tri 100a bing bao nhiéu (Két qud dwoc lam tron
den hang don vi)?

Loi gidi tham khao
Pap an: 8196

A D
= = ¢
(%)
it JF =x= FG=JG - JF =40—x(m) vi EJ ZL;%=4O(m):> FE = IF? + JE2 = 40% + 2 .
2 2
Vi ENHG = JF _FE _ oy (FG-FE _(40-X)V40’ +x*
FG FH F "

(40— x)\/ 40% + x? ©)

Tu do suy ra dugc: t., =

Vi JF//IK = ]]IE II?: = }]IE ZAE)OO IK =5JF =5x = EK =+/200° + 25x* (m) .

102 L2
Ma: EK = EF + FH + HK < EF + HK = EK — FH = /2007 1 25 — (40=XVA40 X7
X

Vay tong thoi gian ma con Robot do di la: t =t +t .. .

> > (40— x)V40% + X
m+\/200 +25x° — "

3

otz f(x)= 80X

(s).

Casio(dij =t = T (X)), =81,96(s) =a=>100a ~ [8196].
X

Céu 73: Trong qua trinh x4y nha anh Quang thiy sau khi hoan thién thi con tréng mot manh dt co kich thude
40m x 50m (nhu hinh v&). Trong d6 phan gidi han khu vuon va tham co c6 dang 1a mot ham bac hai chia bac
nhat va 2 duong tiém can ctia nd. Anh du tinh xay mot con duong théng ndi lién hai tham c6 lai véi nhau
(khong duoc cit qua khu vudn cia minh) va phan con trong anh dy dinh s& xay mot chiéc ho ca koi hinh tron
(tham khéo hinh v&). Theo khuyén cao ctia cac chuyén gia thi hd ca anh c6 thé nudi ca toi da véi mat do 10
con ¢4 giéng/ m? dé ca c6 thé séng khoe manh phat trién binh thuong. S6 lwong cé t6i da anh Quang; c6 thé bo
vao ho dé dam bao cac diéu kién an toan dé ca phat trién binh thuong 14 bao nhiéu.
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10m

«—>
T

10 | E Tham co ‘ 2m
m

5 I

Tham co

Khu vuon

Loi giai tham khao
Dap an: 2601
Chon hé truc toa do Oxy véi gbc O tai goc dudi bén trai cia manh dat.
+) Chiéu dai manh dét doc theo truc hoanh 1a 50m x €[0,50] .
+) Chiéu rong manh dat doc theo truc tung 13 40m y e [0, 40].

Phuong trinh dudng cong gidi han khu vuon: y = 1 X+30— 200 (voi x>10)

10 x—-10

Tiém can ding: X =10 ; Tiém can xién: y = % X +30. Giao diém 2 tiém can 1a | (20,31).

Phuong trinh tiép tuyén (con duong thang) tai tiép diém c6 hoanh 6 m (m>10):

1 200 1 200
y=|—=+—= [(X-m)+—-m+30 - ———
10 (m-10) 10 m—10

Ay= 1_1“0101 X +30++/101

Phuong trinh hai dudng phan giac cta goc tao boi 2 tiém cén:

A, iy= 1+1'0101 x+30-+/101

D@ thiy tam duong tron ndi tiép ctia tam giac tao bdi 2 duong tiém can va tiép tuyén ludén nam trén A, .
Nén dé dién tich ho ca S, thi tiép tuyén phai vuéng goc voi A, , hay néi cach khac 1a song song voi A,.

200  1++101 N 200 V101

A S !
Nén ta c6 hé so goc: — + > = = =
10 (m-10) 10 (m-10) 10

2000 205
L o m=10+222
J101 4101

Goi AIAB la tam gidc tao boi tiép tuyén va 2 tiém can. Khi S, dat max, AIAB can tai | . Dya vao VTCP

= (m-10)* =

10 |
va COSa¥ = —.
v101 v101

Dién tich AIAB tao boi tiép tuyén va 2 tiém cén cta dd thi ham sd ludn 12 mot héng $6: S =2x200=400.

U, (0;1) va u,(10;1) cua hai tiém can, ta co6 goc tu « giira ching thoa man: sina =
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Vitam giac cantai | nén: S = % IA’sinag = IA=IB = A =4/80v/101 .
Sina

Ap dung dinh 1y ham cosin cho canh ddy: AB =/ IA’ + IB? — 21A- IBcos & = /160+/101 +160..

Bén kinh dudng tron noi tiép (hd ca): r = S 400 ~ 8,10 (m)

P /80101 + ;\/160\/101 +160

Dién tich ho ca: S, = zr® ~ 206,15 (m?).
V6i mat do nudi an toan 10 con/m?, s6 lugng ca t6i da anh Quang c6 thé nudi 1a: 10x 206,15 = 2061 (con)

CAu 74: Cho mdt manh dét hinh chit nhat ¢6 céc kich thude nhu hinh v&. Biét nha ctia anh Linh ndm trong 1
phan tu cua duong tron tam A va khu vuon ctua anh Linh ¢ bén kia bo song duoc gidgi han bdi duong thang
CD va mét ham bac 3 y = f(x) nhan | 1a tdm doi xiing. Bo bén kia ctia bo song 1a mot ham so g(x) sao
cho ké mot duong thang d vudng goc voi CD tai M thi d s&cat f(x) va g(x) lan lugttai H va K thoa

~ HM +40 . A A \ A A: .y v N \ A aae A
man ————— = 2. Anh Linh mudn xay 1 con dudong dé noi tir nha minh dén khu vuon, chiéu dai ngan nhat
clia cdy cau 1a bao nhiéu mét (Iam tron dén hang don vi). Biét rang nha anh Linh tiép xuc vdi bo song.

A 10v/5m

Nha
Anh Linh

30m
Con song
1
v Py é .
20m 20m
Loi giai tham khao
Tra loi: 7,8
J
}I\
A 10v5m
1 i K
Nha
Anh Linh
30m /
_— |
Khu nadn Con song
|
' M I .
ke -
0 20m 20m /x

Dat h¢ truc toa d6 Oxy voi géc O tai goc dudi bén trai manh d4t, mdi don vi truc ung voi 10m.
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Phuong trinh dudng tron biéu dién khu nha 1a x* + (y —3)? =5, suy ra ranh gidi phan nha 1 cung tron:

y=3-4/5-x* (véi x€][0,2]).
D6 thi f(x) 1a ham bac ba nhan 1(4,0) lam tam dbi xtmg va cat truc hoanh tai (2,0) nén ciing di qua (6,0) .
Do @6, f(x)=a(x—2)(x—4)(x—6)=a(x® —12x? + 44x —48). Theo dir kién d¢ bai da quy d6i khoang cach
FO)+4 _ f) 5
g(x 2

(40m tuong g 4 don vi), ta co ty 1¢ 2=9(x)=

Do nha anh Linh tiép xtic véi bd séng nén db thi cung tron va g(x) phai tiép xtic voi nhau. Dya vao hinh v&,
tiép diém nam tai ranh gidi X = 2. Tai hoanh d6 nay, tung do ctia cung tron 1 y(2) = 2 vadaohamla y'(2) =2

Dé hai duong tiép xtic, ta can didu kién g'(2) = y'(2Q) > 4a=2=a= % :

Tur d6 chét duge ham sé f(x) = %(X3 —12x* + 44x - 48).

Chiéu dai con dudng ngan nhat chinh 1a khoang cach tir mot diém M thudc f(x) dén duong tron tim A(0,3)
ban kinh R=+/5.

Goi M [x,%(ﬁ ~12x° +44x—48)j, khoang céch cAn tim1a d_, = AM —R = /x? +(y,, —3) —+/5.

Str dung MTCT d do gia trj nho nhat ciia biéu thirc trén khoang (2,4), ta thu duge d_ ~0,77966 don vi.
Vay chiéu dai ngan nhét ctia cdy cau thuc té 1a khoang 7,8m.

Céu 75: Anh Nam dugc ting mot manh dat hinh tr gidic ABCD trong d6 phan MNBA di duoc trong cé véi
cac kich thudc do duge la AB=BC =13, AD =6, DC =10AM =4, NB = 2,6 nhu hinh v€. Trén phan dat
tréng con lai anh s€ dy dinh xay mot céi hd ¢4 hinh tron. Dién tich 1én nhét ctua hd ca do co thé xay duogc la
bao nhiéu

C

Loi giai tham khao
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y

/]\

C

D K
1

M N

N
A H I “x

Gén hé truc toa do Oxy nhu hinh v€, dat BH = X ta co.

=132 —x2 = CK =+/132 = x?> -6, AH = DK =13— x
2
—10? = (13— X)? +(\/132 e —6) —x=5.

Vay khi d6 C(8:12), D(0:6), M (0;4),% _ % — N(12:2,4).

Goi | = DC AMN = | [ -129,228)
53 ' 53
Ho cac6 S, khi dudng tron noi tiép tam gide CIN khi do:
s ylen]
Sew = Pr=r=—=r=—2 ~3,4377
P

Lic+in+on)
2

Vay dién tich 16n nhat cia hd ca 1a: S = z.r? 37,1

Cau 76: Mot con kién ddu ¢ dau B ciia mot thanh cimg manh AB c¢6 chiéu dai 1,2 mét dang dung canh mot

buc tuong thang (dung (hinh v&). Vao thoi diém ma dau B bt dau chuyén dong sang phai theo san ngang voi
van toc khong d6i v =0,4 m/s thi con kién bat dau bo doc theo thanh vai véan tée khong d6i u =0,2 m/s ddi

v6i thanh. Trong qué trinh bo trén thanh, con kién dat dugc do cao cuc dai N
san? Cho dau A cua thanh ludn ty 1én tuong thang dung.

A

14 bao nhiéu mét ddi véi mat

Loi giai tham khao
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Goi t 1a thoi gian con kién di duoc, véi 0 <t < AB_s
u

Khi B di chuyén mot doan S, =v-t =0,4t thi con kién di dugc S, =u-t=0,2t
Do cao 1a hinh chiéu vudng goc tir vi tri kién dén mit san, theo goc nghiéng o

AB? —S? /1,44 -0,16t°

Ta co: sina = =
AB 12
, _ 2
Khi d6, dd cao ma n6 dat duoc 1a: h(t) =S, -sina =0,2t- L 441 20'16t = %'t -/1,44-0,16t>

_ 5 5.0,4t-L44— 0,167 < £~(0,16t2 +1,44-0,16t° ) = 0,3
24 24

DAu bing xay ra khi 0,4t = /1,44 —0,16t? < t? = % =t= ¥

Vay d6 cao cuc dai cia con kién dat dugc so voi mat san 1a 0,3 mét.
Cau 77: bé xay dung thanh phé van minh toan quéc, chinh quyén thanh phé quyét dinh cai tao, lam dep mot
khu dan cu cii trong ndi do6.

D

C tron
oa
nuoi ca

A O . 1km ‘B

Nhu hinh, trong khu c6 mdt hd nhan tao hinh nua duong tron, O 1a tam, ban kinh b?mg 1km. Du kién tréng
hoa trong mién AOCD va nuéi ¢4 canh trong mién AOBD . Biét AOC = COD . Néu dién tich tir giac OCDB
16n nhét thi cos AOC bang bao nhiéu? (lam tron két qud dén hang phan muwoi)

Loi giai tham khao
Tri 10i: 0,6
Dit AOC =6 thi COD = 6. Theo hinh vé suy ra 6 e (o, %) .

Vi OB =0D (cung la ban kinh) nén AOBD cén, do d6 ODB = OBD.
Lai c6 AOD = AOC +COD =26, ma AOD =0DB +0BD, nén COD =0ODB =0BD =6.
Suy ra OC// DB . Do d6 tir giac OCDB 1a hinh thang.

OC+BD.

Goi S la dién tich hinh thang OCDB. Khi d6 S = h.

Vi ban kinh bang 1 nén OC =1= AB =2. Pdng thoi trong tam giac vuébng ABD c6 OBD =6, nén
BD = 2cosé.

Chiéu cao hinh thang bang khoang céach giita hai duong thang song song OC va DB, hay khoang cach tir O
dén BD, suyra h=siné.

Vay S =@5in9=%(sin9+25in 6 cos6) :%(sin6?+sin 20), 96(0,%).
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Pao ham: S’ = %(coséw 2¢0526) = %(4cos2 0+cos6-2).

~1+./33
—

Cho S'=0: 4cos®’@+cosf@—2=0=cos0 =

J33-1

ViHe(o,%j:cose>0,nénnh3ncosez g

Lap bang xét dau ta suy ra dién tich 16n nhat khi cos AOC = ~0,6

/33 -1
8
Cau 78: Ca phé dang chay tir bo loc hinh nén vao binh ca phé hinh tru véi tbc do khong doi 160cm® /s. Bo
loc hinh nén c6 chiéu cao bang 16cm va dudng kinh bang 16cm, duong kinh ddy cua binh ca phé bang 16cm
. Biét rang thoi diém ban dau luong ca phé trong hinh cao 12cm va trong binh try chua c6 ca phé. Tai thoi
diém chiéu cao ctia ca phé trong hai binh bang nhau thi chiu cao ctia ca phé trong bo loc thay ddi véi van toc

bao nhiéu cm/s (lam tron két qua dén hang don vi.)

~16 N l

Loi giai tham khao

Ti 1¢ thé tich bing lap ph {16 déng dang: ~22 _ 12 o v [ B 82.16 =144
1 l¢ the tich bang lap phuong t1 1€ dong dang: v = E <F>Vergp = E §7z Ao = .
Non
Tai thoi diém chiu cao cuia ca phé trong hai binh bang nhau:
3

Vy =V, 1V, = 14dg =2
12

+647h = h = stoA

tru

3

Tai thoi diém chiéu cao cua ca phé trong hai binh bang nhau thi thé tich bo loc bang Vi = dao ham 2

vé thu dugc h'~ 41

Céu 79: Trong mit phang toa 6 Oxy, cho parabol (P) tiép xtic v6i truc hoanh tai diém X =2 va ct truc
Oy tai diém c6 tung d6 bang 4 . Mot hinh chir nhat ABCD ni tiép trong phan hinh phing tao boi ( P) ,Ox,0y
nhu hinh v&. Khi dién tich cua hinh chit nhat nay dat 16n nhat, nguoi ta thiét ké thém mo hinh mdt duong tron
tiép xtic v6i canh BC, truc OX va (P) nhu trong hinh. Xé4c dinh tong dién tich cta hinh chir nhat va hinh

tron. (két qua lam tron dén hang phan chuc)
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-~

A B

(P)

il

D C 2

Loi gidi tham khao

Pt parabol: y = (x—2)%, g0i B(X;(x~2)%) & (P) = Suep = X(X~2)2 = S,,, :% khi x =§:> B@Ej

Goi I(a;b) 1a tam duong tron = | € A: y:X—§:> I(a;a—gj: R:a—g

(e a)? 2) _(a-2) o y—gog—a-2+[[a-2) —(x-ay
(C):(x—-a) +(y—a+§j —(a 3} =>y=g(X)=a 3+\/(a 3) (x—a)

F)=9(x)

Vi (C) tiép xtic v6i (P) nén {f ) = g'(X) A 2(x—2) = —(x-2a) , (*%)

2
3
a—x 2(x—-2) +§(2x—4)+x

2Xx—3

(%) = 2(x - 2) =

<:>2(x—2)3—(2x—4)[a—3j:a—x:>a=
(x—2)2—a+§ 3

Thay a vao (*) = x~1,28=a~1,0009 = R~ 0,3343 = S ~ .0,3343" +§% ~ 1,536

Cau 80: Nguoi ta mubn duyc tir khéi try ddc bang gd ra mot khdi hinh hop chir nhat nhu hinh vé. Biét rang mat
cat ngang cua khoi hop chit nhat 1a mdt hinh chir nhat ABCD vdi hai dinh A, D thudc duong tron va hai dinh
B,C thudc hai canh ciia tam giac déu noi tiép dudng tron nhu hinh vé. Biét ring ban kinh duong tron ddy cia
khéi tru bang 4m. Xéc dinh dién tich 16n nhét ctia hinh chit nhat ABCD .
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§

ANY
/C

A

&
Q
\

\
n
=C

1

1

1
-

I
\'IQ

% f
QF'.;

M
Loi giai tham khao
A D

L

\

D3t OH =a;BC =2b. AB=a++/16-b7 , tan30°=%=izi

4-a 3
:>\/§b:4—a:>a:4—\/§b38:BC.ABzzb( _J3++16- bz)

Suy ra b ~1.89; Max ~16.071

Ciu 81: Cho hinh vuéng ABCD canh bang 4 va hai parabol P,, P, 1an lugt c6 dinh nam tai A va D va cling
di qua trung diém cua BC nhu hinh v&. M6t hinh chit nhat MNPQ c¢6 canh MN nim trén doan AD va hai
dinh P va Q lan lugt nam trén P, va P, nhu hinh v&. Xac dinh dién tich 16n nhat cta hinh chit nhat MNPQ .

A M N D

Q 24

B C
Loi giai tham khao
Dit hé tryc toa d6 tai B, Oy = BA;Ox = BC . Phuong trinh (P):y =ax* +b.
Di qua A(0;4) va K(2;0) (K 1a giao diém ctia 2 parabol). = y=-x*+4.
Suneg = MN.MQ.
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Pé yrang M va N ludn dbi xing qua X = 2 =X, Xy =4 X, =4—X,, .
MN =X, —%, =4-2%,: MQ=4-y, =4 (-} +4).

= Syeo = (4-2X, ).[4—(—x§ +4)} =S(X) ——>S(X)<S (%) - % (dvd).

Céu 82: Tuén c6 hai tim nhya mong (bd qua d6 day), trong sudt, hinh tron va ¢ cung ban kinh. Mot tAm co
mau dé va mot tam cd mau xanh. Ban dau Tuan dat hai tam chong 1én nhau tao thanh mét tam hinh tron dong
tam mau tim. Sau d6 Tuan tach hai tam ra bang cach kéo nhe tdm mau xanh trugt theo phuong ngang voi
duong ndi tAm cua hai duong tron vai toe dd 1cm/ s sao cho hai tam van cing nam trén mdt mat phang. Khi
ay Tuan nhan thay dién tich phan mau tim gidm theo mdt quy luat nhat dinh. Tinh toc ¢ giam dién tich phan
mau tim khi khoang cach tim cta hai tim nhya ban dau 1a 572 cm. Biét rang ban dau dién tich phan mau tim
la 257 (ecm?) (1am tron dén hang phan tram)?
Loi giai tham khao

y

[ i A ———

Trudc hét do dién tich mau tim bang 257(cm?) nén suy ra ban kinh hai tim ban dau 1a 5cm.

Gia sir goi A, B lan luot 1a tim ciia tim kinh hinh tron mau d6 va mau xanh. Tiép dén chon hé truc toa do
Oxy voi O = A va AB trung vdi truc hoanh nhu hinh ve€ trén.

Goi phan chung cia hai tdm kinh do6 va xanh sau khi truot tAm kinh mau xanh ra ngoai la (H) va goi d 1a
duong thang di qua 2 giao diém cua hai duong tron (M, N) sau khi tach ra. Khi dy ta nhan xét duogc duong
thang d nay chia (H) thanh hai mién dién tich bang nhau.

Ban ddu A, B tring nhau tai gbc toa d. Sau khi tach, B cach A 1 khoang bang t(cm), khi 4y ta goi toa do

B(t;0) va duong thang d cét truc hoanh tai diém c6 hoanh d6 x = % .
Goi a = (AM;0x) thi:cosa = % — MAN = 2arccos%(rad) =y =1 = 5.2arccoslt—o(cm)

Dién tich quat tron quét goc ¢ tam MAN 1a:S_ = I7R =5 arccos% (cm?)

2 2
Véi MN = 2‘/25_% ta suy ra: Sy :%.d(A,MN).MN :% 25—%(cm2)
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Goi S, 1a dién tich hinh phang gi¢i han béi cung nho thuge dudng tron tim mau d6 va duong thang d va
truc hoanh, thi khi 4y dién tich mién (H) (ki hiéu 12 S) bang:

t ot t? t 2
StY=2S,(t)=2(S, —-S = 2| 25arccos— ——,/25—— |=50arccos— —t, /25— —(cm
® o) =2(S; = S,uan) L 10 2\/ 4J 10 4( )

Vi y =arccosu »>u=cosy - —-u'=y'.siny = y'.\/l—cos2 y = y’.\/l—u2 —>Yy'=

1—u?

Tacé:S'(t)=_—5—4/ —J100-t2.

t2
1-—— 4 25_7
100

Vi dién tich giam nén tc d6 tic thoi (su hao hut ctia dién tich) phai 4m, ma ta can gia tri van toc duong nén
suy ra: v(t) = —S'(t) = /100 —t°.

Thoi diém AB = 542cm tire t =5v2em c6 vén tde 1a: v(542) = y100 — (54/2)? = 542(cm? / s)

Cau 83: Trong mat phéng toa do Oxy, mot vat thé dugc cau tao boi 2 céng parabol, phﬁn trén la phﬁn dd thi
ndm trén tryc hoanh cua ham s6 f(x)=—(x— 4)2 +2, ntta dudi 1a phin 4m coa dd thi ham sd
g(x)= %(x — 4)2 —1. Mot nguodn sang dat tai O chiéu sang dang hudng, bong cua vat thé trai dai trén dudng
thang d : y = —x +8. Mot doan thang AB di dong truot trén dudng thang d voi van toe khong doi v =1 (don
vi d¢ dai/ gidy). Tai thoi diém ban dau, vi tri cdc diém 1a A(2;6) va B(4;4). Hay xé4c dinh khoang thoi gian

doan thang ndy nam hoan toan trong bong t6i (két qua lam tron dén chit s6 hang don vi).

Loi giai tham khao
Traloi: 5
Puong thang d di qua A(2;6) va B(4;4) co phuong trinh 13 y = —x +8. Bong ti ctia vat thé trai trén d
duogc gidi han boi hai tia tiép tuyén ké tir gdc O(0;0) dén hai cong parabol.
Ta xét dudng thang di qua gdc toa do y = kx.
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Vi phan trén f (X) = —x? +8x —14, diéu kién tiép xuc 1a phuong trinh x* + (k —8)x +14 = 0 c¢6 nghiém kép.
Gidi didu kién A = (k —8)? =56 =0, ta thu dugc k =8—2+/14 . Tuong ty v6i phan dusi g(x) = % X2 —4x+7
, diéu kién tiép xuc %Xz —(k+4)x+7 =0 c6nghiém kép cho ta k =—4 + V14 .

Bong tdi trén dudng thang d s& nam giita hai giao diém cua hai tia tiép tuyén nay voi d . Thay y =8—x
vao hai phuong trinh tiép tuyén, ta tim duoc khoang hoanh d6 ctia ving bong tbi trén d 1a tir

8 72+16/14 8 120 + 40414
X, = = dén X, = = .
9-2414 25 J14 -3 25

DPoan théng AB di chuyén truot trén d cO d0 dai hinh chiéu xuéng truc hoanh luén khong ddi 1a
AX,5 = X3 — X, = 2. Dé toan bo doan thang AB nam hoan toan trong béng tdi, diém A (diém di sau) phai di
vao vung toi va diém B (diém di trude) chua thoat ra khoi ving toi. Piéu ndy dong nghia véi hoanh do diém
A phai théa man: X, <X, <X, —2.

~3.51

Khoang hoanh do ma diém A c6 thé di chuyén hop 18 1a: Ax=x, 2%, = %3_2

Do d c6 hé sb goc bang —1, quing duong thuc té ma doan thang AB di chuyén duoc trong bong tdi 1:

S ZAXf:Mz4,97
25

Cau 84: Trong mat phfmg toa do Oxy, cho parabol (P) 1y =-X* +4 va duong tron C tam | (3; 0) , ban kinh

R = 2. Mot dudng thang d , tiép xtc vai ca parabol (P) va duong tron C, cit cac truc toa do Ox, Oy lan luot

tai A va B.Hay xac dinh hoanh d¢ ctia diém A (két qua lam tron dén chir s6 hang phan chuyc).

<

Yy

W

Loi giai tham khao
Tra loi: 6,9
Goi duong thiang d codang y=ax+b< ax—y+b=0.
Vi duong thang d tiép xuc vai parabol y = —x? +4 cho nén phuong trinh hoanh d6 giao diém giita duong
thang d va parabol c6 nghiém kép:
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2
Sax+b=-x"+4< x> +ax+b—-4=0 conghibmkép=>A=a’-4(h-4)=0=>b= a +16.

|32 +b| ~

Ja? +1

2 2
o (3a+ a ;’16] = 4(a® +1) = a = -0,588621472 .

Vi duong thing d tiép xuc v6i dudng tron (C) = d(l,d) =R < 2 < (3a+b)® =4(a” +1)

2
Méb:a +16

Do d6 b =4,086618809. Khi d6 hoanh do cua diém A la: x= —E ~6,9.

a
Céu 85: Ong Bach c6 mot mién dat hinh chit nhat ABCD véi chiéu dai 8(m), chiéu rong 4(m). Trén manh
dat ay c6 mot 16i mon EF (xem nhu dudng thing) voi AE = AR = 3 .
AB AD 4
- 8m >

Khoéng biét tir bao gi0 ¢ khu vuc nay da c6 mot hd nudce tu nhién, va mot ph?ln hé nude d6 thuoe manh dat ma
ong Bach dang s& hiru. Ky la thay dudng cong (L) bao quanh hd nudc chinh 14 tap hop cac diém M sao cho
d(M,AB)xd(M,EF)=1/5(m"). Héi d6 dai ngan nhét tir 16i di dén hé nuéc 1a bao nhiéu.

Loi giai tham khao
Dat hé truc toa do Oxy nhu hinh v&:

X
AE =3, AF =6 — F(6;0),E(0;3). Phuong trinh EF :%+%:1<:> X+2y-6=0.

d(M,AB)=|x|=x
|x+2y-6 |x+2y-#6|.

d(M,EF)= Nara NG

Goi M (x;y),(x,y>0)—>
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2V —
<:>X|x+ y—6| _

J5

Ma d(M,AB)xd(M,EF)=+/5(m?) V5 < x|x+2y -6 =5.

<:>[x(x+2y—6):5 y:%(;_x+6j (L)

(297 105 ) (o)

Vay (L):y:%(—g—x+6j Khido M e(L)=M (x;%(—g—x+6D

Va d(M;EF)=§ véi 1< x<5. Gid tri nho nhét la g
X

Cau 86: Nhu hinh v€, cho mot to giéy hinh chit nhat ABCD . Piém O, O, 1an luot 1a trung diém cta AB,CD
.Diém P nam trén doan OO, sao cho OP =2 .Gap to gidy theo phwong thirc chi ra & Hinh: gip sao cho doan
thang AB (phan bi gip 1én) di qua diém P ; goi diém trén AB triung v&i P sau khi gap 1a M , nép gap goi 1a
I

0,

D C

—
.
-,
-
Pa
s
,

b

AN B

g

e
7

[

S

Qua M lai gdp mot nép m song song v6i BC va cat nép | tai Q. Tiép tuc lap lai thao tac trén nhiéu lan, quy
tich cac diém Q 1a mot duong cong E. Tiép tuyén cia E tai diém Q cat AB tai N . Hoi dién tich nho nhat
cua tam gidc APQN béng bao nhiéu? (lam tron két qua dén hang phﬁn tram)

Loi giai tham khao
Phan tich:
Néi PQ, do PQ ddi xtng véi MQ qua | nén PQ =QM . Liy Q lam tiéu diém, AB lam duong chuan, ta
dugc quy tich ciia Q 1a mot parabol. Viét phuwong trinh parabol, ding dao ham tim tiép tuyén tai Q, tir d6
biéu dién dién tich APQN theo hoanh d6 cua Q, rdi xét tinh don diéu ctia ham sé d6 dé tim gia tri nho nhat
cua dién tich.
Pap an: 1,54
Néi PQ. Vi PQ va MQ ddi xtng qua nép gap | nén PQ =QM . Do d6, néu coi P 1a tiéu diém, dudng
thang AB 13 duong chuan thi quy tich ciia Q chinh 13 mot parabol.
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YA
D C

Nk

b
G

—5 5 0%

AMNO B

Lay trung diém G cua doan PO 1am gdc toa 6. Puong thing song song voi AB qua G lam truc Ox, doan
00, lam truc Oy . Khi d6 P(0;1), duong thang AB c6 phuong trinh y = —1. Goi Q(x;y) 1a mét diém bét ky
trén parabol.

+) Khodng céch tir Q dén tidu diém P(0;1): QP = /(x—=0)? + (y—1)7 =/X* +(y—1)°.

+) Khoang cach tir Q dén duong chudn y =—1:

Vi dudng thang c6 dang y = —1, nén khoang cach 1a d (Q; AB) |y | ly+1].

Véi diém Q cua parabol ta dang xét, y > —1 (coi parabol nam phia trén dudng chuan), nén:

d (Q, AB) =y+1

Tir dinh nghia parabol (khoang cach dén tiéu diém = khoang cach dén dudng chuan) QP =d (Q, AB), ta dugc

phuong trinh parabol: x> =4y =y = % x2. Liy dao ham: y’' = % X
. 1 ,) 0 . .z A1 A N A, LA ; ) . 1
Goi Q| a; 2 a® | la mot diem bat ky trén parabol, h¢ so goc tiép tuyen tai Q 1a k = > a.
S < A A . l 2 1 1 1 2
Phuong trinh tiép tuyén tai Q: y—Za = Ea(x—a) =y= Ea(x_a) +Za .

Tiép tuyén nay cit duong thang AB:y =—1 tai diém N (—E + % ; —1j .
a

2 a

Suy ra MN:‘——+——a a
a 2

2
=—+—,(a<0).
S +t5(@<0)

Dién tich tam giac AAPQN bang Saapon = % MN.MQ = % MN.PQ (do MQ = PQ). Ttr hinh v& va tinh toan

taco MQ = 1[2+a](ia +1j suy ra Sy,pox =%a3’+g+1

2la 2 2 a
Pit Ha) = —a° + 2+ (a<0).Tacd H'(@) = —a?+ = -+
160 2" 160 "2 a

2f

Giai phuong trinh H'(a) =0 dugc H'(a) =0 a=—-——

243 23

Vi a<—T thi H'(a)<0,khl —T<a<0 thi H'(a)>0.
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Do d6, H(a) giam trén (—oo; —%J va tang trén (—? ; Oj ,néntai a= —%

2

3

ham H (a) dat gié tri nho nhat: Hmm:i 23 1 R 2 :8‘/5.
16| 3 3 2J3 9

3

83
9

Vay dién tich nho nhat ctia tam gidc APQN 1a —— ~1,54.

Cau 87: Trén ban hoc ¢ 2 méanh kinh hinh vudng dong tam déu c6 canh 1a 4cm . Trong d6 ¢6 1 manh kinh bj
léch di 45° so vdi manh kinh & dudi. Do dinh mua nén 2 manh kinh bi dinh lai v4i nhau nén ban Tuan tach

manh kinh phia trén véi toc do 1cm/s theo huéng BA. Hay tinh toc do thay d6i tike thei dién tich cia phan bi

trung gitra 2 kinh tai thoi diém t =1s.
A

1em /s
B /\ A

o D
N/
7

D
e
Loi giai tham khao
Pip s6: 4

Trudce hét ta chon hé truc Oxy cho mé hinh ban dau dé bai da dé cap. Khi y ta 1an luot co hai hinh vudng 1a

ABCD va A'B'C'D’

Y

A
K/\L lem/s
B A
t t

2(+) . ' h K L 1 - Hwéng trwot (+)

B 0 D’ Truwéc t

B H A !

' :

i E

C D Sau ! K L 1

fol By Ao

Goi A(2; 2) thi khi 4y ta c6 A’(O; 2«/5) . Thuc hién twong tu cho ba diém con lai, ta c6:

B(-2:2) > [B'(-2v2;0);,C(-2-2) > |C'(0;-22) D(2,-2) - |D'(2v2;0)

Tiép dén goi K, L 1an lugt 14 giao diém cua AB véi A'B’ va A'D’

Khi 4y ta c6 phuong trinh dudng thing A'B':y = X+ 242 = K (2— 22; 2) =K (2\/5— 2; 2) (Do K,L

déu déi xtmg voi nhau qua C'A’). Tir ddy ta suy ra KB = LA=4- 22 (cm)

Swu tim: Thay Ping Vin Tung | Trang 84



7 MO HINH PHONG TOA CAU TRA LOI NGAN

Taco: t =1 va 0<1<4—2+2 . D& thiy ring khi di chuyén A'B'C'D’ ciing twong dwong véi viéc di chuyén
ABCD . Do tinh doi xtimg, nén ta c6: B)K = BK —t va LA, = LA+t véi A, B, 1an luot 1a hai diém méi cua
A, B sau khi di chuyén.

Mat khac ByK va LA, 1a cac canh goc vudng cua tam gidc vudng can cla phan khong tring nén khi goi S,
1a dién tich ban dau tai t = 0 thi ta suy ra duoc dién tich tai thoi diém t 1a:

5(t)="5 +z£BK2(BKt)2J2[(LA+t)ZLA?]
0 2 2 2 2

Khi 4y ta suy ra: S'(t) =2[ BK —t —(LA+t)]=—4t (do BK = LA) tirc toc do thay doi dién tich ctia phén bj
tring gitra 2 kinh tai thoi diém t =1s1a V (1) = S'(l) =-41= —4cm2/s .

Céu 88: Anh Nghia c6 mét khu dﬁit hinh thang vuéng ABCD v6i AB =100 (m), DC =60 (m) va AD =40
(m). Anh ay da dao mdt cai ho d€ nuoi cé, hd dugce
bao bdi canh AB va mot phan cuia dudng cong (H)

, biét rang (H) chira cac diém K sao cho tich (P)
khoang cach tr K dén AD va BC ludn bang (H)
600~/2 (m). Anh nghia xay thém mot nha kho dé

chtra thire an cho ca dugc tao bdi canh AD,DC va A i

duong cong Parabol (P) c6 dinh A, biét rang phan

r 2 A
dht dé xay nha kho c6 dién tich S = @(m2 ). Anh B

nghia suy nghi va mudn x@y mot con dudng thang di tir nha kho dén ao ca dé van chuyén thuc an cho ca. Hay
tinh d¢ dai con duong ngan nhat? (Don vi: mét, lam tron dén hang phan tram)
Loi giai tham khao
Dap an: 5,23
D [ / c

P

(H)

Ao cd

77 s

Xem 10m =1 don vi trén truc s, gén hé truc toa dd sao cho A(O;O) , B(lO;O), C (6;4) , D(O; 4) .

-1
Taco BC:y=-x+10, goi M(x;y) thid(M,AD)=|x=x>0 va d(M,BC):%
[x+y-10| 12 , . 12
Suyra: X.—=6\/§<:>y=—x+10i—. Doco2cuctrinén y=—-x+10——.
J2 X X

2
Ja

Taco (P):y=ax’ ma S zg(mz) suy ra dién tich trén truc s6 S :%: I(4—ax2)dX:a:l.
0
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Khido(P):y =x.

Goi M (m;mZ) thudc do thi (P):y=x"va N(n;—n+10—%j thudc dd thi (H):y:—x+10—g.
X

Goi d, 1a phuong trinh tiép tuyén cua dd thi ham s6 (P) tai diém M, d, 1a phuong trinh tiép tuyén cua do
thi ham s6 (H) tai N. Tacé MN >d(M,d,), MN >d(N,d,).
DAu “=" xay ra khi va chi khi MN L d,, MN L d,. Khi d6 d, //d, hay hé s6 goc ciia tiép tuyén tai M va

N béang nhau. Khi d6 ta co: m:_?l+%e[0;2]:>n {2\/_ 2\/_}
n

o= d-E o[-0 BB 2B

n n n n
Khi d6 Min bang D, =0,522768 tai n=1,813486. Vi don vi mdi truc la 10m nén con dudng ngin nhat la
0,522768x10 =5,22768 ~ 5,23(m)

Cau 89: Hai chatdiém A va B chuyén dong thang déu cung hudng vé O véi van toe V, = —= va AOB =30

V3

nhu hinh v&. Biét rang khi khoang cach giita hai chat diém A va B 1a nho nhat thi BAO = ¢ =? (don vi d0).

Loi giai tham khao

Co AM =V, t & OM =V, t+OA v BN =V t &> ON =V, t+ OB, suy ra MN? =((V, ~V; )t~ AB) .
Xétham s6 f(t) =((V, —\TB)t—E)2 Lo f(t)= 2((\7A —V—B)t—ﬁ)(\/: ~Vy).

OA\/§—OBI

(Va -V ) AB 0A-0B/3
St= 3,suyraOM =MN =———.

Hll’()'ngl: Co 'I”(t)=0<:>t:4’—*'2
TR , 2

Khi d6, BAO =120".
Huéng 2: Co f'(1)=0< NM L (\TA—\TB).
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VA VB VA _ VB
YARVARRYN YAAYARRYA <:>sin(240°—go)_sin(go—90°)

sin (Vg Vs =V, ) sin(V,,V, —Vg |

Cau 90: Mot cong ty du lich mubn quang ba Tour du lich dac biét ctia ho dén
v6i du khach bang cach thiét ké mot banner quang cio nhu hinh v&. Piém
nhan trén banner 1a mot tam giac déu c6 canh bang 1 mét véi ba dinh A B,C
tuong tmg v4i 3 dia danh ma coéng ty nay mudn néi dén. Ho thiét ké cac chudi
dén LED chay tir A dén B, tir B dén C vaty C d&én A; trong d6: chum
sdng chay tor A dén B (ta xem la diém M di dong) voi van tbc 3 cmis,
chiim sang chay tir B dén C (taxem 1a diém N di dong) v6i van téc 2 cmi/s
, chum sang chay tir C dén A (taxem la diém P di dong) voi van toc 1 cm/s
. M&i dao dong dugc tinh ké tir khi ca ba chim sang cling xuét phat cho dén
khi chum sang cudi cung vé dich. Biét O 1a trong tAm tam giac déu ABC,
tinh tong khoang cach ngin nhat OM +ON +OP theo don vi mét, lam tron dén hang phan trim (trong mot
dao dong).

Khi do, < p=120".

B

Loi giai tham khao
Pap an: 1,03
Cach 1: Géc toa d6 tai trung diém BC

Dt A(O,?j,B(—%,Oj,C(%,Oj:O(O,%) (m).

M (t)=A+0,03t(B—A),N(t)=B+0,02t(C-B),P(t)=C+0,01t(A-C) (vicanh=1m),

Xét S(t)=OM +ON +OP trén [0,25] (truéc khi N t6i dich).

Giai S'(t)=0 dwoc t ~21,03s va S;, ~1,03m

Cach 2: Trong tam giac déu ABC canh a =1m, O 1a trong tim. Khoang cach tir O dén cac dinh Ia
OA=0B=0C =§m va goc OAM =30°.

Sau thoi gian t, cac quang duong di dugc 1a AM =0,03t, BN =0,02t,CP =0,01t .

Ap dung dinh 1y cosin: OM? = OA? + AM? —2.0A.AM .cos(30" ) = 0,0009t* —0,03t + % Tuong tu cho

ON? va OP’. Tiép do ta nhan thdy (OM* + ON’ +OP?) <> (OM +ON +OP)

max max

S=0M?+ON?+0P*= S (t) = (0,0009’[2 —-0,03t +%j +(0,0004t2 —-0,02t +%j+(0,0001t2 —-0,01t +%j
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—(-0,06) _ 150 "

2.0,0014 7 '
A61+52+97 7.810+7.211+9.849 _

J588 24.249
Cau 91: Chu kién bi lac td, chu dang loay hoay dé tim t6. Chu di theo suy dodn va dat hé truc toa d Oxy thi

S (t) =0,0014t> — 0,06t +1, day 1a mot parabol ¢6 gia tri nho nhat tai dinh t =

Tong khoang cach ngan nhat: L 1.03m

dudng di cta chi cé quy dao 1a mot phan dudng cong dd thi cia ham s c6 cong thire f(x)=a(x - b)2 (voi

a,b 1a cac sb thuc dwong). Véi sb thyc k, ham s g(k)= [rl;nka)z(] f (X)—[mirzl] f(x) thod man g(3)=a va

g (2) +0 (6) =32. Biét t6 ctia chu ndm ngay tai gc toa dd O. Thoi diém 9h sang cha dang & vi tri A nhu
hinh v&. Khoang céach giira chu kién va t6 ctia minh 1a bao nhiéu? (lam tron két qud dén hang phan chuc)

0 T

Loi gidi tham khao
Pap an: 19,3
Hamsé f(x)=a(x- b)2 (v6i a>0) biéu dién mot parabol cé dinh 1 (b;0) ndm trén truc hoanh.
Xét g(3) = max, f (x)- ming, f (x).Néudinh | ndm ngoai khodng (3;5), ham sé s& hoan toan don diéu
trén doan nay, dén dén g(3) = | f(5)—f (3)| = 4a|4 —b]|. Phuong trinh 4a|4—b|=a=>|4—-b|=0,25 cho cac
nghiém b = 3,75 hoac b =4,25. Ca hai nghiém nay lai déu lot vao khoang (3;5) , tu sinh ra mau thuan. Do
vay, dinh | bét budc phai nam bén trong doan [3; 5] )
Khi dinh ndm trong doan [3;5], gia tri nhé nhat chin chin 1a f (b) =0, va gi4 tri 16n nhat dat tai mot trong
hai dau mat f (3) hodc f(5). Tir gia thiét g(3) =a, ta suy ra:
a-max{(S—b)2 ,(5—b)2} =a < max{[3-b|,[5-b|} =1

Diéu kién khoang cach nay chi duoc thoa man duy nhit tai b= 4.
Véib=4,taco f(x)=a(x—4)".
Tiép tuc khai thac gia thiét thir hai, ta xét sy bién thién trén cac doan tuong Ung:

e Trén doan [2;4] , ham nghich bién vé 0 nén g (2) =f (2) —f (4) =4a.

e Trén doan [6;8] , ham dong bién di 1én nén g (6) =f (8) —f (6) =l16a—4a=12a.
Thay vao phuong trinh g (2) +4 (6) =32,taco: da+12a=32=>16a=32=>a=2
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Quy dao duong di dugc xac dinh hoan toan véi cong thire f (x)=2(x- 4)2 . Dua vao hinh v&, vi tri diém A
ctia chii kién c6 hoanh d¢ x, = 7. Tung do twong tmg la y, = f (7)=2(7 —4)2 =18.

Khoang cach tir chu kién A(7;18) dén t6 ngay tai goc toa d6 O (O; 0) dugc tinh bang dinh 1y Pythagore:

OA =+/7% +18% = /49 +324 = /373 ~19,3

Cau 92: Mién Trung Viét Nam von ludn phai oan minh chéng choi véi
thién tai. Gia st trong mot dot ap thép nhiét d61 manh 1én thanh bao,
Trung tim Du bao Khi twong Thity vin Qudc gia phét di théng bao khan
vé con bdo s 4 c6 tén qudc té 12 Sao La. Trén ban dd quy hoach phong
chéng thién tai dugc gin hé truc toa dd Oxy véi don vi do 1a 10km

Bic

=

H

Ne

(huéng Pong 1a tryc Ox, hudng Bic 1a truc Oy), vi tri ba thanh phd 0 Dong
trong diém 1a Ha Tinh, Vinh (Nghé An) va Thanh Hoéa dugc xac dinh lan ol e ’
luot tai céc diém T (0;0), N(-2;3) va H(-15). Tai thoi diém ban tin Q

phat di, tAm bio Sao La dang & ngoai khoi Bién Dong, cach thanh phd "

Ha Tinh 200km . Vi tri tim bdo ndm & hudng Pong Nam so v6i Ha Tinh, il ;.:)

PR

tao voi phuong Pong mot goc o sao cho cosa =0,8. Con bao di
chuyén phtic tap theo hudng Tay Bic 1éch 60° so véi hudéng Tay v6i van
téc 20km/h . Strc tan pha cua bao rat 16n v6i ving nguy hiém 13 mot hinh
tron c6 ban kinh ban dau 20km va lién tuc mé rong thém 10km mdi gio. De 1én phuong an so tan dan cu
ddng bo, Ban chi dao can biét khoang thoi gian ma ca 3 thanh pho nay cung nam trong ving nguy hiém cta
bdo Sao La kéo dai bao nhiéu gio? (lam tron két qua dén hang phan chuc)

Loi gidi tham khao
bap an: 10,8
Ta quy ddi cac s6 liéu vé hé quy chiéu ciia ban d6: Pon vi d6 dai 1a 10km , don vi thoi gian 1a gio.
Khi d6 vén tdc bdo v =2. Ban kinh vung bao ban dau R, =2, tde do tang v; =1.
Vi tri tim bdo ban dau S, c6 khoang cach dén T 1a 20, nim & géc phan tu thi IV véi cosa = 0,8, suy ra
S, (16;-12) . Véc-to van toc huéng Tay Bic léch 60" Béc (tao goc 120° véi Ox ) 1a v = (—1; J3 )
Ta c6 phuong trinh chuyén dong ciia tim bio S (t) va ban kinh ving nguy hiém R (t) tai thoi diém t:
S(t)= (16 —t;-12+ \/§t)
R(t)=2+t
N . s 5 2 2 2 2
Ta c6 dicu kién dé Ha Tinh (T ) ndm trong ving nguy hiém: (16—t)" + (\/§t —12) <(t+2)
Suy ra: 7,0004 <t <18,8560
\ I3 / 3 5 2
Ta c6 diéu kién d¢ thanh phd Vinh (N) nim trong ving nguy hiém: (18- t)2 + (\/§t —15) <(t+ 2)2
Suy ra: 8,0298 <t < 22,6240

Ta c6 diéu kién d€ Thanh Héa (H ) nim trong ving nguy hiém: (17 — t)2 + (\/gt —17)2 <(t+ 2)2
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Suy ra: 7,8160 <t < 24,4799
Pé ca 3 thanh phd ciing chiu anh hudng thi thoi gian t phai thudc giao cua 3 khoang thoi gian trén:
max (7,0004;8,0298;7,816) <t < min(18,856; 22, 624; 24,4799) <> 8,0298 < t <18,856
Suy ra khoang thoi gian ca 3 thanh phd cing oan minh chong béo 1a: At =18,856 —8,0298 =10,8262 (giod)

Céu 93: Tir mot tim nhom hinh vudng c6 canh bang 8 dm, ngudi ta cit bo bdn tir gidc bang nhau (cung bang
tir gihc AMNP ) & bén goc tAm nhom do, biét AM = AP =1 dm vadiém N thudc duong chéo AC . Vi phan
con lai ctia tAm nhom sau khi da bo di 4 tir gidc noi trén, ngudi ta da gip cac doan MN tring voi PN r6i dan
k¥ béng keo, lam twong ty cho 3 cdp doan con lai, nguoi ta thu duge chau nude hinh chop cut tr giac déu.

A D

Jrg

B C
Bé qua do day tAm nhdm, strc chtra 16n nhit ca chau nudce hinh chop cut tur giac déu nay la bao nhiéu lit?
(lam tron dén hang don vi)

Loi giai tham khao
Pap an: 44

T

C6 MN =VAM? + ANZ — 2AM.AN c0s45 = \JAN? — AN+/2 +1 va NQ = AC — 2AN =82 — 2AN

Goi a,b,h lan lugt 1a canh day trén, canh day dudi va chi€u cao ctua chau nude.

2
Suyra a= AD—2AP =6, b:N—\/gz8—ANﬁ va hz\/MNZ _(aT_zbj =VANV2 -1

Goi O’,0 lan luot 1a tAm day trén va day dudi; T =00 nMN
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(8—ANﬁ)m
TO _9 TO =
C6{TO' a < ANY2 -2
TO'-TO=h |, _6VANV2-1
ANN/2 -2
2( AN? ~11J2AN +74)y ANY2 -1
Suy ra Vi, =Venspo = Venspre = 3
, 2(AN? ~114/2AN +74) ANV2 -1 AD
Xéthamsé f (AN) = 3 V°1°<AN<$

5v2AN? —70AN +96+/2

35++/265

Co f'(AN)= ,suyra f'(AN)=0< AN =
3JANV2 -1 5v2
35265 4(67+21265)1150 5265
Vay, maxV,,, = f = ~ 44
52 75

Céu 94: Bac Pat c6 mot manh dat hinh thang vuong ABCD véi AB=34,4m va AD =219 m. Bac 4y di
dao mot cai hd dé nudi ca duge bao quanh boi canh BC va duong cong BIC la méot phan ctia parabol (P) co
dinh I (tham khao hinh v¢). Dé nudi cé thi khong thé thiéu trong cay nén bac quyét dinh lam thém mot khu

vuon dé trong cay gan ho. Tur vi tri B bac cho trong tre doc theo duong thang vudng goc v6i BC dén vi tri
E, roi tir d6 tiép tuc trong tre doc theo canh EC . Biét rang khoang cachtir | dén AB, AD tuong ung lan luot
12 9,6 m,21,6 m va E cach déu AB va CD. Néu bac mudn xay thém mat lau vong nguyét trong vudn ciy
do voi me}t san 1a hinh tron dé tién cho viéc tréng cf}y nudi gé thi dién tich mat san lau vong nguyét 1on nhat
bac c6 thé 1am 1a bao nhiéu mét vuodng? (lam tron ket qua den hang don vi).

Lau vong nguyét Vuon cay

Loi giai tham khao
Dap an: 49
bat h¢ truc toa dd Oxy véi géc toa dd O trung voi dinh | cua parabol sao cho truc hoanh song song véi AD
(chiéu duong hudng tr A dén D) va truc tung song song vdi1 AB (chi€u duong hudng tr A dén B).
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Dua vao cac khoang cach gia thiét, ta xac dinh duoc toa do cac dinh A(—% ; —?j va B (—% ; 6—?) .
Do parabol (P) nhan truc tung lam truc dbi xtmg va di qua gdc toa 6 nén c6 dang y = ax?. Viéc (P) di qua
123 1681)
: (P).

2 ) x 5 5
diém B gitp ta dé dang suyra a = —, tirc (P):y = — x?, va tir d6 tinh dugc toa do C| —; ——
Stip e 35" 1 (P)iy=3gx e toade (10 80 )©

27 82)
5

Diém E cach déu hai duong thang AB va CD két hop véi diéu kién BE L BC, ta tim dugc E(Z—O,—— .

Khi d6, tinh toan céc vecto EB = (——;—j = U, =(-3;8) va EC = (%%) = U =(12;41), ta
suy ra vecto chi phuong ctia dudong phan gidc trong (d) tao boi hai doan thang trén 1a G, = (—1; 27) .

Goi |’ 13 tAm cta hinh tron mit san lau vong nguyét (C) . Bé dién tich lau vong nguyét dat gia tri 16n nhat,
hinh tron (C) phai tiép xtc dong thoi véi EB,EC va parabol (P).

Vi (C) tiép xuc véi hai canh EB,EC nén |’ phai nam trén duong phan giac (d ) , d4n dén toa do c6 dang

I ’(% -t —% + 27t) . Ban kinh hinh tron dugc tinh thong qua khoang cach tir 1’ dén duong thang EB (co
. 192 , oA 1ia

phuong trinh 8X+3y+? =0),chota R=d(l',EB)= ty73 (v6i didu kién t > 0).

Goi M (m;3—56 mzj thudc (P) 1a tiép diém twong mg cta hinh tron (C) va parabol (P) , dong thoi goi A 1a

tiép tuyén cta (P) tai M véi vecto chi phuong U, = (1;%mj .

- 2 e 0 135
Pidu kién tiép xtic vuong goc IM LA = 1M -G, =0 thiét lap mbi lién he: t = 848 G 9
—m-1

2
Mait khac, ta cling c6 d dai I'M =R, twong duong véi phuong trinh:

2
(m-(135-t)) +(%m2 —(-16,4+ 27t)) =73t%.

Giai hé phuong trinh rang budc nay, ta thu dugc nghiém t = %(9 N ) .
Tur két qua nay, ta dé dang két luan duge dién tich san 1au vong nguyét 16n nhéat la:

S, =7R?= ﬂ(t\/ﬁ)z _ 657(8196;56\/5)

T~ 49(m2).

Cau 95: Cho ham s6 y = X—_:ll ¢6 @6 thi (C). Xét tinh dung sai ciia cac ménh dé sau
X+

a) Do thi ham s6 (C)c6 tiém can dung 1a duong thang c6 phuong trinh y = —1.

Swu tim: Thiy Ping Vin Tung | Trang 92



7 MO HINH PHONG TOA CAU TRA LOI NGAN
b) Véi M e (C), tong khoang cach tir M dén hai tiém can dat gia tri nho nhit bang 2J2.

¢) Goi C va D 1a hai diém thudc hai nhanh khéc nhau ciia d6 thi ham s6 y = X—_i . Khi d6 d6 dai doan CD
X+

ngdn nhat bang 4.

d) Goi A B Ia hai diém thudc hai nhanh cua (C) vacac tiép tuyén cua (C) tai AB cit cac duong tiém can
ngang va tiém can dimg cia (C) lan luot tai cac diém M, N, P,Q (tham khao hinh v& bén dudi). Dién tich tir
gidc MNPQ c6 gia tri nho nhit bang 16

Loi giai tham khao

Dap an: SDDbD
a) Tiém can dung phai 1a duong song song truc Oy : x = —1. Vi vay ménh dé sai.

b) V6i M (x,y)e(C):
KCdén x=-1:d, =|x+1].

. -1 2
KCdén y=1:d, =|y—1= §+1—1‘: reuTh
2

Tong S=d, +d, =|x+1+ bt t =|x+1>0.

x+4

S=t +% > 24/2 (theo AM-GM), d?ng th?c khi t = +/2 < x =—1++/2 . Viy ménh dé ding
X . X_l ST A /.
¢) Bo thi y =—— ¢6 tam doi xtng | (—1,1) .
X+1

Hai truc d6i ximg di qua tim la: y-1=Xx+1< y=x+2 va y-1=—(x+1) < y=—-X.
Trong d6 chi c6 dudng y = —x cit do thi.

Nhan xét: Hai nhanh ddi xtig qua tim | . Phép ddi xtmg tim bao toan khoang cach va doi nhanh nay sang
nhanh kia. Vi theé, véi mot diém C trén nhanh nay, di€ém gan C nhat trén nhanh kia chinh la anh d6i xing C’
cia C qua |. Do d6 doan ngan nhat gitra hai nhanh phai nam trén truc doi xing y=-x va
CDh,,, =CC.,, =2IC

min

trong d6 C 1a giao diém ctia do thi v6i y = —x.

min >
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Co: x=2"L w2 iox_1-0
X+1

= x=—1i«/§,y=—x=1$\/§.
Hai diém & hai nhanh (d6i xtmg qua 1 ) 1a: C(—1+ ﬁ;l—ﬁ), D(—1—J§;1+ JE).

—CD = \/ 2( 2[) =4.=CD,_ =4.

Vay ménh dé ding
d) Véi y = X~ 1—1—i cotiémcan y=1va x=-1.
x+1 Xx+1

Goi A(a;l—ij v6i a > —1 (nhanh phai) va B(b;l—

ij v6i b < -1 (nhanh trai).
a+l

b+1

A 4 . , , 2 2 2
Tiép tuyéntai t ¢6: y'=—,y=1-—o+

(t+1)

o City=1tai x=2t+1.

e Citx=-1taiy= 1—i
t+1
Suyra M (2a+1;1), N (—1;l—i], P(Zb +1;1),Q(—1;1—ij . Dién tich tr gidc 1a: S,,\pn = E.I\/IP.NQ
a+1 b+1 ’ e 2

4 4 4la-b|
Co: MP=|2a+1—-(2b+1)=2|a—-b|,NQ=[1- —11- = .
© ‘ a+1-(2b+ )‘ [a=b|,NQ ‘ a+1 ( b+1j‘ ‘(a+1)(b+1)‘

4a-b| 4(a—b)2
+1) b+1)‘_—(a+1)(b+1)'

Vay S_—2|a— | ‘
a

2
2 2uv
Bét:u:a+1>0,v:—(b+1)>0:>a—b:u+v,—(a+1)(b+1):uv:S:4(u+v) 24.( ) =16.
uv uv

Dau "="khi U=V < a+b=-2 (hai diém d6i xtimg qua X = —1=> hai tiép tuyén song song).

Viy ménh dé ding.

Cau 96: C6 mot khdi lang try tam gidc nhu hinh v&, c6 thiét dién 13 tam giac vuong ABC c6 cac canh la
AB =260cm, BC =100cm, CA =240cm. DPinh A di chuyén trén san nha theo phuong vuong goc vai birc
tuong, dinh B di chuyén trén tudong theo phuong vuong goc vaoi san nha. Biét rang buc tuong va san nha vuong
goc voi nhau. O mot thoi diém, khi ma dinh A dang cach chan tudng mot doan bang 150 cm thi n6 di chuyén
v6i toe do bang v, =3,9cm/ s thi tdc do thay ddi ciia khoang cach tir dinh C dén san nha bang bao nhiéu
cm/ s (1am tron két qua dén hang phan tram) ?
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san nha
A 150 O
Loi giai tham khao
Dap an: 0,96
C 100
» B
240
260
1150 ]
A H o

Dé cho OA thay doi theo thoi gian 1a X(t)va v, 1a X’(t)
Dé hoi chiéu cao C hay ddi theo thoi gian. Nghia 1a ta can xdy dung mdi lién h¢ giita OA va CH

Ta ¢6: h=CH = 240.5in OAC = 24o.sin(0AB + BAC)

2_ 2
= 240,(5in OAB.cos BAC + cos OAB.sin BAC ) = 240.( 260 —x 240 X 100}

. + .
260 260 260 260

Tinh dao ham tai thoi gian t; bai cho ta dugc tdc do thay ddi cua khoang cach tir dinh C dén san nha:

240  —Xx(t).x'(t,) N 100.x'(t;)

hi() = 240 =— . : 2

th
¥2 5~0,96

Céu 97: Ban Xuan Anh c6 mot to gidy ctng hinh chit nhat ABCD voi AB = 320+/3 mm va AD =31/31r
mm. Ban chon mot diém M thudc canh BC rdi dung thude ké vach va cit to gidy theo duong thing AM ,
chia to giay thanh hai phan.

o Phan manh giéy chtra canh CD: Ban muén cit dugc mot hinh vuong c6 dinh D, hai canh nam trén
duong DA va DC, dinh con lai hinh vudéng thugc duong cat AM .
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o Phén manh giéy chtra canh AB : Ban mudn cét duge mot hinh tron sao cho hinh tron tiép xuc voi ca
ba canh tam gidc ABM .

D C

M

31V31r

A / B

320V3

Goi S (phén to dam nhu hinh v¢€) la téng dién tich cia hinh vudéng va hinh tron cit duoc. Hoi khi M di dong
trén BC, gia trj nho nhat cia S bang bao nhiéu dm? (lam tron dén hang phan trim)?
Loi gidi tham khao

Dap an: 7,12
Cach 1:
Goi a,r lan luot 1 do 16n canh hinh vudéng va ban kinh hinh tron.

3131z
tan BAM +1

BAM 320\/51:
—~r
t+1

C6 (AD-a)=atanBAM < a= BAM

2_
@a:31\/31ﬂ% véi t =tan

Co r=(AB-r)tan

1191647 (1-t*) 614400t

Xéthamsd f(t)=a’ +7r?,co f'(t)= +

, suy ra f’(t)=0<:>t=%

Vay, minS = f(%)-lO“‘ _ 1416z dm?

625

Cach 2:

Goi a,r lan lugt 12 d9 16n canh hinh vudng va ban kinh hinh tron.

Co6 tan AMB = tan DAM @ﬁz a @a:& \937
MB AD-a MB +320~/3

CoO AM+2r=AB+MB &<

_ MB +320+/3 —+/MB? + 307200
2

Xéthamsé f(MB)=a’+7r? véi 0< MB < AD

(992093 )2
T
Cé '(MB)=-2 3 +ﬂ(MB+320\/§—\/MBZ+307200)[1— M8 ]
(MB +3203) 2 2MB? +307200
Suyra f'(MB)=0< MB =@,ké0 theo mins = f| 229 |.10 = 14167 402
V3 NE 625
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Cau 98: Nguoi ta st dung mot thanh gdy dé chan toan b mot hinh lang gidi han boi mot goc vudng dinh
M va mot phan dd thi ham s6 bac nhét trén bac nhat f(x) nhu hinh v&. Biét ring tdm dbi xtmg cua do thi

ham s6 f(x) nam tai diém | véi IM = 42 va tao véi phuong ngang mot goc 45 . Diém K nam trén

duong cong théa man MK = V13 va khoang cach tir K dén bd con lai ciia hanh lang bang 2 . Hay xéc dinh
d6 dai ngan nhit cta thanh gy dé co6 thé chan hét 161 di (két qua 1am tron dén chit s hang phan tram).

Loi giai tham khao
Tra loi: 8,94
Dat h¢ truc Oxy nhu hinh vé:

Vi IM =42 va Z(IM,0Ox) = 45" nén 1(4;4). Do d6 ham sdcodang y = 4+L4

Piém K nam trén duong cong théa min MK = J13 va khoang cach tir K dén b con lai cia hanh lang
bang 2 nén K(3;-2). Suy ra ham s6 c6 dang |(x—4)(y—-4)=6|.

Dé chin hét 16i di, dudng thang chtra thanh gdy phai di qua diém M . Phuong trinh duong thang nay c6
dang: y=mx (m<0).

Vi A B nim trén duong thing y = mx , nén néu hoanh do 1a x,, X, thi: A(x,mx, ), B(X,,mx, ).
Do d6: AB® = (x, —X,)* +(M(x, = x,))* = (1+m?)(x, = x,)°.
Puong thang y = mx cit d thi tai hai diém A, B nén ta c6 phuong trinh hoanh do giao diém:

(Xx—4)(mx—4) =6 =mx* —4(L+m)x+10=0
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Tacd: A=4m* —2m+4>0Vm suyra X, X, 1a nghiém cta phwong trinh

Ap dung Viéte ta dé dang c6 dugc: (x, — %) = 16m’ Eim +16 .
m
= AB? = (1+m?)- L6m’ —8M+10 AR, =45~894 o m=-1

m

A A X=2 , .. A3 A Ty Y A o aA 1. .
Cau 99: Cho ham so y = L ¢6 d6 thi (C). Biét rang trén (C) 6 nhing diém ma tiép tuyén ctia d0 thi tai
X+
mdi diém do cit cac duong tiém can cua (C) tai 2 diém phan biét A B sao cho tam gidc 1AB ¢6 ban kinh
\ \ st A M 5 A ’ ’ \ \ A gt A \ . < R \ [N A s A
duong tron ngoai tiép bang 5 lan ban kinh dudng tron noi tiép (1 1a giao diém 2 dudng tiém can). Tinh tong

hoanh d6 cua tat ca nhitng diém do?

Loi giai

Tra loi: -4
. X £ . 12 £, 1. £, 18 7 3X —4X — 2
Tiép tuyén tai diém batky M (x,,Y,)e(C) batky c6 dang A:y = . X
(x, +1) (x +1)
Giao diém hai tiém can 1a 1 (-11).
Giao diém ciia A voéi tiém can dtrmg va tiém cin ngang lan luot 1a A(—ZL‘ ))((" _ij va A(ZX0 +1;1) .
o+
9

Khidé IA=———,IB=2|x, +1,AB=2 x+1 +—.

Dién tich tam giac IAB la

2
S= pr:%@wm = |A.|B.AB@§pR2 _12AB « 2. 7B

.p=3AB < AB.p=30.

9

2 2 9 —
<:>\/(x0+1) +(XO+1) (|x T +[x, +1 + \/(x0+1) +mJlS

0

batt= |X0 +1| + 1223 , phuong trinh trén tré thanh

3
|xo+1|
Jt2 —6(t+x/t2 —6)=15<:>6 2 _6 =15(t—\/t2 —6)<:>7\/t2—6 =5t<:>t=£

Glalphuongtrmh| :q |X +ZIJ— ta dugc cac nghiém X, =1,X, =-3,X, % X, =_75.

Suy ra c6 4 diém thoa man yéu cau bai toan M, {1%) M, (—3;%], M, (%;-1}, M, {-%;3}.

Tong hoanh d6 ctia 4 diém 1a —4.
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Céu 100: Mot s6 thu dy dinh xay mot chudng nho trén manh dat hinh vudng canh 10 m dé nudi bao. Chudng
¢6 dang hinh hop dimg, day 1a hinh vuéng A'B'C'D’, chiéu cao 10 m, nhu hinh v&.

A B
1
i
1
| 4
n
&
]
! v ‘Sanling
' r—
| e
i
A &
5 I
N |
L(m) i
5 |
O [45°%
2 5/"_ P 3 ’
.om
____,_’D,
10m

Bén trong chudng, ngudi ta 1am mot san ling song song v4i mat dat. San ling ndy c6 mot canh ap sat vach
( ABB'A') , dong thoi hai canh bén cia né nam trén hai vach (ADD'A') va (BCC'B'). Mép tu do cia san lirng
ludn song song véi doan thing KC' (véi K e A'D’ va D'K = 2,5 m). Mot cau thang hinh chit nhat rong 1 m
dugc bic 1én san ling theo hudng vudng goc véi A . Cau thang hop v6i mat dat mot goc 45°. Biét chi phi lam
cau thang la 500 nghin dong cho moi mét chiéu dai. Chi phi 1at phti mat san ling la 20 nghin dong cho moi
mét vuong. D€ bdo dam an toan, phan khoang trong ¢ hai mat bén ctia chudng tinh tr mép san ling lén dén
mai chuong dugc cang ludi chan voi gia 60 nghin dong cho moi mét vudng. Ngoai ra, s¢ thu con phai chi
thém 5 triu dong cho cac hang muc khac. Héi tong chi phi nhd nhat 1a bao nhiéu (don vi: tri¢u dong, lam tron
dén hang phan muo1)?
Loi giai tham khao
Dap an: 10,8

Al @ L
tA B
L}
i Bong san
Iy
D e c
I 10m
i 1 Sanlimg
: oid B~L
P o A
A ; 5
B N '
ong san J x(m) F
K[/ A K
2,5m s
L .
10m r ¢

Chiéu ca chiéu dai ciu thang va toan bd dién tich san ling xudng mit dat 14 hinh vuéng A’'B'C'D’ thi khi 4y
ta thu dugc bong san 1a hinh thang vuéng A'B'FE va d¢ dai ciia chiéc bong cau thang 1a x(m) suy ra chiéu
dai thang L = X2 (m) . Dung mot duong thang qua K va song song voi do dai chiéc bong cau thang rdi cat
EF tai L, A'B’ tai Q.Khi 4y taco: KL =x(m)
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DC'_10 _,

Trong tam giac vuong D'KC', ta c6: tan D'KC' =
D'’K 2,5

Vi KQ L KC' nén goc A'KQ phu vai goc D'KC’, suy ra tan A'KQ = % = c0s A'’KQ = 4

17
Xét tam giac EKL vuédng tai L, ta co goc EKL = A'’KQ (cung phu véi goc AKE ).

KL X x\/ﬁ

Khi 4y ta suy ra: cosEKL = — = EK = =
EK CoOsEKL 4

V17 V17

Taco: AE=A'K-EK =7,5—TX.D0 EF // A, dé dang tinh duoc B'F =A'E+2,5=1O—TX.

Pé san limg nam gon trong chudng 12 diém E phai nam trén doan A'K , tirc la: AE>0 < x < % .

Tap xéc dinh cta bién X 13 doan [O; ﬂ} .

N

chinh 1a dién tich hinh thang A'B'FE :

A'B'-(A'E+B'F
Ssz‘in = ( 2 " ):5£17,5—£XJ

Dién tich mdt san lung S,

& 2 mat bén tinh tir mat san ling 1én dén tran (chiéu cao 10— x) 1a:

)

Suo =(10—x)(AE +BF) :(10—x)(17,5—7x

Dién tich phan ludi chan S

luoi

Ham tong chi phi C (X) (don vi: triéu dong) bao gom:
Thang (0,5tr/m); San (0,02 tr/m?); Luéi (0,06 tr/m?) va C6 dinh (5tr):

C(x)=0,5x4/2 +0,02-S,, +0,06-S,,, +5.

luoi

Khao sat ham ta dugec minC (X) =C (7, 2194) ~10,803 (triéu dong).
Hét
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