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Mot cira hang ban budi da xanh vai gia ban mdi qua 1a 60000 dong. Vi gia ban nay thi mdi ngay
ctra hang chi ban duoc 30 qua. Ctra hang dy dinh giam gia ban, udc tinh néu ctra hang cir giam
mdi qua 1000 dong thi s6 budi ban ting thém duoc 1a 10 qua. Xac dinh gia ban dé cua hang thu
duoc loi nhuan cao nhat, biét rang gia nhap vé ban dau cho mdi qua 1a 35000 dong.
Loi giai
Goi X la gia ban thyc té cia mdi qua budi da xanh (x : déng, 35000 < x < 60000).
, s 1 C A . 10 1
Tuong tng véi gia ban la X thi s6 qua ban duoc l1a: 30+ —(60000 - X) =———X+630.
1000 100
Goi f(x) 1a ham loi nhuan thu dugc ( f (x) : dong), ta co:

f(x)= [—i X+ 630).(X —35000) = A x? +980x — 22050000
100 100

Loi nhuan thu dugc 16n nhéat khi ham f () dat gia trj 16n nhat trén [35000;60000]

2
Taco: f (X) = —(% X— 4900) +1960000 <1960000, Vx e [35000 ; 60000]

= max_f(x)= f(49000)=1960000.

xe[35000;60000]
Vay véi gia ban 49000 ddng mdi qua budi thi cira hang thu dugc lgi nhuan 16n nhét.

Khi nudi ca thir nghiém trong hd, mot nha sinh hoc phat hién ra rang: Néu trén mdi don vi dién
tich cia mét h cé n con cé thi trung binh mdi con cé sau mot vu can ngng P(n)=380-10n. Sé

ca phai tha trén mot dién tich mat ho sao cho can nang ca sau mot vy thu dugc 16n nhat 1a
A. n=380. B. n=10. C. n=18. D.n=19.
Loi giai
Can nang ca trén mot don vi dién tich 1a
P =(380-10n)n = 380n -10n” = ~10(n” —38n +361)+3610 = ~10(n ~19)° +3610 <3610
Suy ra MaxP =3610 < n=19.
Mat qua bong dugc da 1én, no sé dat dén mot d6 cao nao do roi roi xuéng. Biét quy dao cua qua

bong 1a mot cung parabol trong mit phang véi hé toa d6 Oth , trong d6 t 1 thoi gian (tinh bang
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gidy) ké tir khi qua bong duogc da 1én; h1a do cao (tinh bang mét) ciia qua bong. Gia thiét rang
qua bong dugc da 1én tir d6 cao 1,2m. Sau d6 1 gidy, né dat d¢ cao 8,5mva sau 2 giay sau khi
da 1én, né dat do cao 6m. Hoi sau bao lau thi qua bong cham dat, ké tir khi duoc dé 1én (tinh
chinh x4c dén hang phan trim)?

Loi giai

Goi phuong trinh cta quy dao 1a h=at? +bt+c. Tir gia thiét suy ra parabol di qua cac diém
(0;1,2),(18,5),(2;6)

Ttr do ta co

c=12 a=-4.9
a+b+c=85 <<b=122
4da+2b+c=6 c=12

Viy phuong trinh cta parabol quy dao 1a h=—4,9t* +12,2t +1,2

4
8,5

Giai phuong trinh h=0< -4, Ot? +12, 2t +1, 2 =0ta tim dwgc mot nghiém duong t ~2,58.

Cau4: Mot van dong vién bong ro dimg ném béng vao 10. Quy dao chuyén dong ciia qua bong 14 hinh
parabol. Biét qua bong dat vi tri cao nhét 1a 3m sau khi van dong vién ném 2 gidy. Sau 1 gidy
ném ra, qua bong cao hon dau van dong vién 12 2 m. Lap phuong trinh quy dao chuyén dong cua
qua bong?
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Loi giai

Gia st phuong trinh quy dao chuyén dong ctia qua bong la: y = at? + bt +c ( t 1a thoi gian, don
Vi: gidy).

Ta c6 hé toa do nhu hinh vé

\
~
_b
2a 4da+b=0 a=-1
Do d6 theo gia thiét, ta c6: {4a+2b+c=3<=<4a+2b+c=3<{b=4 (nhan).
a+b+c=2 a+b+c=2 c=-1

Vay ham s can tim 13 y = —t? + 4t —1.

Cau 5:  Gia dinh nha ban An mudn 1am bé c4 canh c6 dang hinh hop chit nhat khong nép, day 1a hinh
chit nhat c6 kich thudc chidu dai bang hai 1an chidu rong va c6 thé tich bé ca bang 1m®. Biét rang
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chi phi (trén mét don vi dién tich) dé lam phan day 13 500 nghin dong/1m? va dét gap doi chi phi
1am phan xung quanh. B ban An yéu cau ban tim ra kich thudc cta bé ¢4 sao cho s6 tién 1am bé
c4 1a it nhat. Céc ban hay tinh xem, gia dinh ban An can chi toi thiéu bao nhiéu tién dé lam bé ca
n6i trén? (két qua lam tron dén hang nghin)
A. 520000ddng. B. 1560000 dong.  C. 2520000 ddng.  D. 1652000 dong.

Loi giai
Goi chiéu rong, chiéu dai va chiéu cao cua bé ca lan luot 1a x, 2x, h (x>0, h>0)

Theo gia thiét bairathi V =2x*h=1=h= 2—12
X

Chi phi lam bé 1a f (x) = 2x° 500+ (2xh +4xh).250 = 500.( 2x* +3xh) (nghin dong)

Ta co: f(x)=500. (ZX +—j >500.3. 3/ZX2 i 3 —1500%/: ~1560 (nghin dong)

Khi mot qua bong duoc da 1én, no s& dat dén do cao nao d6 rdi roi xudng. Biét rang quy dao cua
qua béng 1a mot phan cua cung Parabol trong mit phang véi hé toa do Oth, trong d6 t 1a thoi
gian (tinh bang gidy) ké tir khi qua bong dugc d 1én, h 1a d6 cao (tinh bang mét) ctia qua bong.
Gia thiét rang qua bong dugc da 1én tir 6 cao 1,5 m. Sau d6 1 gidy no dat duoc d6 cao 7m va 2
gidy sau khi da 1én n6 dat d6 cao 6,5 m. Hoi sau bao lau thi qua bong s& cham dat ké tir khi da
1én?

A B B. 4. C.5. D. 2.
Loi giai
A
7t--+4 \
6,5¢--

e

—
o o e

Ve

0

—~
Ly

Goi ham s6 bac hai biéu thi do cao h(m) theo thoi gian t(s) 1a h= f (t)=at’+bt+c (a<0)

Theo gia thiét, ta c6 hé phuong trinh:

f(0)=15 (c=15 a=-3
f(1)=7 <Ja+b+c=7 & b:%
f(2):6'5 4a+2b+c=6,5 c—§

2
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=h= f(t):—3t2+£t+§
2 2
Qua bong cham dét khi do cao h=0

t>0

= <t=3
a3
2 2

Viy sau 3 gidy ké tir khi d4 1én qua bong s& cham dt

Mot cira hang sach mua sach tir nha xuat ban véi gia 50 (nghin dong)/cuén. Cira hang wéc tinh
rang, néu ban 1 cubn sach véi gia 1a x (nghin dong) thi mdi thang khach hang s& mua (150 - X)
cudn sach. Hoi ctra hang ban 1 cudn sach gia bao nhiéu (nghin déng) thi mdi thang s& thu dugc
nhiéu 1ai nhat?
A. 100. B. 80. C. 120. D. 150.

Loi giai
Goi T (x) la s tién 1i cua cira hang mdi thang
Taco T(x)=(150—x)(x—50)=—x*+200x—7500.
Pothi T (X) la mot parabol ¢o dinh | (100; 2500)

Do d6 loi nhuan cao nhat khi ban 1 cudn sach vai gia 100 (nghin dong).

Khi mot vat tir vi tri y, duoc ném xién 1én cao theo goc o SO Vi phuong ngang véi van toc ban
P . A 2 an \ —gX2 Ar A A .
dau v, thi vat chuyén dong theo phuong trinh y = v cdi’a +xtano + Y, . Mot van dong vién

Ve.COS’aL

ném lao da 1ap ki luc véi do xa 94m. Biét nguoi nay ném lao tir d6 cao 0,9m va goc ném la

khoang 43°. Hoi van toc dau cua lao khi duoc ném di 1 bao nhiéu? (Lay gia tri gia téc trong

truong g =10m/s® va lam tron két qua dén chir s6 thap phan thu hai)

A. 29,54m/s. B. 29,85m/s. C. 30,54m/s. D. 30,87m/s.
Hudéng dan giai

YA

OH: tam bay xa

@)

T gia thiét ta c6 phuong trinh chuyén dong caa lao sau khi ném la:

—-10x°

=—————+xtan43°+0,9
¢ 2v2.cos’43°

Ma lao duge ném dat d6 xa 94m nén diém H (94; 0) thudc dd thi ham sb trén.
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Cau 9:

Cau 10:

—10.942
2c0s°43°, (—94. tan 43° —0, 9)

_ 2
%+94.tan 43°+0,9=> Vv =
2V;.c0s°43

Suyra 0=

Ly - —10.94
0 2cosz43°.(—94.tan 43° 0, 9)

~30,54m/s.

Mot tran bong da duogc to chirc & mot san van dong co sic chira 15000 nguoi. Vi gia vé 14$
thi trung binh cac tran ddu gan day c6 9500khan gia. Theo mot khao st thi trudng da chi ra
rang ci gia 1$ mdi vé thi trung binh s6 khan gia ting 1én 1000 ngudi. Gia vé bang bao nhiéu thi
thu dwoc nhiéu loi nhuan nhat (don vi $)?
A. 18,25. B. A1, 75. C. 15, 25. D. 10,5.

Loi giai
Ta thay c6 hai dai luong thay di 1a gia vé va sd luong khan gia.

Goi x$1a gia vé (x>0).

Gia vé x
S6 tien gia vé duoc giam xudng 14—x
S6 khan gia ting lén 1000(14 —x)
S0 khén gia 9500 +1000(14 - x)

Do lgi nhusn = gia vé x s6 khan gia nén néu goi loi nhuan thu dugc 1a y thi
y = x(9500+1000(14 — x)) = ~1000x* + 23500

Do y 1a ham s6 bac hai nén nhan gia tri cuc dai khi X = _—b = ~23500
2a —-2000

=11,75.

Vay gia vé bang 11,75$ thi thu duoc nhiéu loi nhuan nhét.

Anh Ba du dinh trong it nhat mot trong hai loai khoai lang va khoai mi trén trang trai c6 dién tich
20 hecta. Néu trong khoai lang thi mdi hecta can 40 tin phan bon va lgi nhuan thu dwoc khoang
8 triéu dong. Néu trong khoai mi (san) thi mdi hecta can 50 tin phan bon va loi nhuan thu duoc
khoang 10 triéu ddng. Hoi can trong mdi loai cay trén véi dién tich bao nhiéu dé loi nhuan thu
dugc 1a cao nhat. Biét ring tong sé phan bon trong kho ma anh Ba hién c6 1a 950 tan.

A. 5 ha khoai lang va 15 ha khoai mi B. 10 ha khoai lang va 10 ha khoai mi
C. 15 ha khoai lang va 5 ha khoai mi D. 0 ha khoai lang va 20 ha khoai mi
Loi giai

Goi dién tich trong khoai lang 1a x (ha). Diéu kién: 0< x<20). (1)
Suy ra dién tich trong khoai mi 1a 20— X.

Khéi lugng phan bon phai dung 40x+50(20-x) =1000—10x.

Luong phan bon trong kho 13 950 tdn nén 1000—10x <950 <> x>5. (2)

Loi nhuan thu duoc 1a g (x) =8x+10(20—x) = 200—2x (triéu ddng).
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Cau 11:

T (1) va (2) ta c6 diéu kién cua x1a x €[5;20].
Bai toan tr¢ thanh Tim gia tri I6n nht cia ham sé g (X) =200-2x trén doan [5; 20] .
Ta c6 ham s6 g(x) nghich bién trén doan [5;20] nén max g (x)=g(5)=190.

Vay anh Ba can trong 5 ha khoai lang va 15 ha khoai mi thi 1gi nhuan thu dugc 13 cao nhét.

Mot chiéc cau duoc bic qua song. Dé tro luc cho ciy cau, ngudi ta lam mot vom d& cong hinh
parabol (mau do). V&i hé tryc toa d xOh duoc gan vao nhu hinh v&, biét ring khoang cach giita
2 chan cta vom d& 14 AB =40m. Khoang cach tir chan cau (diém C) toi diém O 1a 7m. Tai
mot diém cach chan cau (diém C) 17m, ngudi ta do dugc khoang cach tir mat cau xudng vom
dd 1a 2,5m. Tim chiéu cao téi da h,_, cia vom d& (khoang cach tir dinh vom dén duong thang
AB).

A. 8m. B. 10m. C. 12m. D. 15m.

17m
h

A

Fy

L

F 3

v

40m

Loi giai
Parabol h(x) c6 dinh nim trén truc OX va ndm hoan toan dudi truc OX véi hé toa d6 nhu hinh
V& nén suy ra phuong trinh cua h(x) c6 dang h(x)=a(x—k)* vai (a<0)

Do AB =40 nén hoanh d6 cua dinh parabol la 20. Do d6 k = 20.

Ta c6 OE =17-7=10, suy ra toa d6 diém F nim trén parabol la F (10;-2,5)

Thay toa do F(10;-2,5), k =20 vao phuong trinh parabol ta co: —g =a(10- 20)2 <a= ;—; :

Ta c6 phuong trinh parabol h(x) = 4_1_(:;()( — 20)2 :

Do dai h,,, cia vom dd ciing chinh 1a d6 dai doan OA.

-1

Ta c6 OA:‘h(O)‘:‘E(O—ZO)Z =10m,
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Céau 12: O mot diém cao trén thap cach mit dat 1,75 m nha thiét ké c6 dat mot voi phun nudc tao hinh
cau vong. Biét rang duong di cta cac giot nudc sau khi ra khoi voi c6 dang dudng cong parabol
va cham dt tai mot vi tri cach chan thap 3,5 m (tham khdo hinh vé bén duéi). Nguoi ta udc thiy
tai mot vi tri trén mat dat cach thap 1,5 m thi giot nudc & vi tri cao nhét. Hoi vi tri cao nhét cua
giot nude cach mit dat bao nhiéu mét?

Loi giai
bat h¢ truc toa d0 Ozy nhu hinh v€ bén véi A 1a vi tri dat A

voi phun nudc; B 1a vi tri nuoc tiép dat, ¢ 1a vi tri trén mat P H
dat ma giot nudc dat vi tri cao nhat. Khi dé

A O;Z B Z;0 ;C §;O .
4 2 2

Goi ham sb bac hai c6 d6 thi thé hién duong di cua giot

e - ——

nudc khi ra khoi voi phun nuée 1a y = az® + bx + ¢ . Khi
d6 @6 thi ham sb di qua hai diém A, B va nhan duong thing

_— g lam truc déi ximg. Do d6

c—Z |
1 P
AN 4
la.|—=| +b|—=|4+¢c=0 <149 +14b+7 =0
2 2 b=—3a
b3 -
2a 2
7
c=—
4 ) 7
@«a:—l.Dod()hémsébéchailéy:—a:2+3x+z.
b=3

2
Goi H 1a vi tri giot nuoc cao nhétkhi do CH =y, =y 2, = —[ﬁ] + 3[%] + Z _ 4.

Vay Vi tri cao nhét cia giot nudc cach mit dit 4 mét.
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Céu 13: Chiéc cau day viang mot nhip duoc thiét ké hai bén thanh cau c6 dang parabol va duoc ¢ dinh
bang cac day céap song song. Biét:

\ /

Hm 6m

lm

12m

- Day dai nhét 1a 6 m, day ngin nhét 1a 1 m. Khang cach giita cac day bang nhau.
- Nhip cau dai 12m.
- Can tinh thém 5% chiéu dai mdi soi day cap dé neo cé dinh.
Dua vao ban V&, ta tinh dugc chiéu dai tong cong cua cac ddy cap doc & hai mat bén 1.
A. 32m. B. 33m. C. 34,65m. D. 33,6m.

Loi giai
Vi chi;éu dai cau 1a 12m, khoang cach giira cac ddy bang nhau nén khoang cach giita hai day
lién tiép 1a 1,2m.
Gia sir thanh ciu c6 dang parabol 1a d thi cia ham s6 y = ax® +bx+c(a=0), véi dinh 1(0;1)

, va mot diém thudc parabol M (6;6), dugc thé hién nhu hinh v& bén dudi.

\

VA
M(6:6)

I(1:0f B

| &

0O A C E G N

M(6;6)e(P):>a.62+1=6:>a:3—56:>(P):y:—x2+l

M6t bén cau gom co cac day cap AB, CD, EF, GH, MN véi d6 dai lan luot 1a cac gid tri
Vi, Y21 Y3 Yar Y5 nhu dudi day:
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5
=12=y,=-—12°+1=12
X Y1 36

X,=2,4=Y,=18

X,=3,6=>Y,=2,8

X,=4,8=>y,=4,2

X =12=Yy,=6

Téng do dai cac day cap AB, CD, EF, GH, MN 1a 1,2+1,8+2,8+4,2+6=16m

Tong do dai cua cac day cap cia mot bén cau 1a 16.2 + 1 = 33m

Tong do dai ddy cap bao gom thém 5% chiéu dai mdi soi day cap dé neo ¢ dinh 1a
33.(1+5%) = 34,65m

CAu 14: Anh An c6 mdt trang trai nudi vit thit co dién tich 200 7#2* , nim ngoai anh nuoi véi mat do 16
con vit gidng/ Im* va thu dugc tong khéi lwong 3840kg vit thit thanh pham. Theo khuyén céo
ctiia Phong Nong nghiép huyén, dé ting ning sut thi anh phai giam mat do con gidng /1m*, cu
thé khi giam di 1 con vit giéng/ 1m* thi mdi con vit thanh pham s& c¢6 khdi luong tang thém 0,1kg
. Hoi nam nay anh An phai tha bao nhiéu con vit giéng cho trang trai ctia minh dé tong khoi
luong dan vit thanh pham cua trang trai dat cao nhat? (gia st cac diéu kién nudi khong thay doi).
A. 2560 (con). B. 3080 (con). C. 2920 (con). D. 2800 (con).

Loi giai
Nim ngodi s con vit gibng ma anh An tha 1a: 200.16 = 3200 (con). Do d6 khdi lugng mdi con

vit thanh pham la: 3840
3200

=1,2 (kg).

Khi giam 1 con vit gidng/ 1m?* thi khdi lwong mdi con vit thanh pham tang 0,1kg / 1con

Gia str ndm nay anh An can giam x con vit gidng /1m’® dé tong khi lugng dan vit dat cao nht,
khi d6 khéi luong 1 con vit thanh pham 1a: 1,2+0,1x(kg)

Vay tong khéi lugng dan vit thanh pham khi d6 1a:

200.(16—x).(1,2+0,1.x) =20.(—x" +4x +192)

=20.[196-(x~2)" | £20.196 =3920(kg)

Déu =" xay ra khi x=2. Vay cin nudi 16—2 =14 con vit giéng/1m” thi téng khéi luong dan
vit thanh pham s& dat Ion nhat bang 3920kg .

Khi d6 s con vit gidng nim nay anh An can tha 1a: 200.14 = 2800 con.

Cau 15: Mot nha tro ¢6 gia 35 phong va co gia thué 1a 2500000 dong trén mdi phong thi khach thué luén
kin phong. Qua khao sat thi truong thi thdy rang néu ci tang 100000 ddng trén 1 phong thi co 1
phong trdng. Hoi sb tién trén mdi phong dé loi nhuan 16n nhit ma ché nha nhan duogc 1a bao
nhiéu?
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Cau 16:

A. 3triéu dong. B. 2,75triéu dong.  C. 3,2triéu dong. D. 2,8triéu dong.

Loi giai
+) Goi X (tram nghin) dong 1a s tién ma chii nha du dinh ting gia trén mdi phong.
Khi do:
Loi nhuan thu duoc trén mdi phong 1a 25+ X (trdim nghin dong).
S6 luong phong sé& cho thué dwoc trong mot thang sau khi ting gia 1a 35—X.
+)Lgi nhuan ma chu thu dugc trong mot thang 1a
f(x)=(35-x)(25+x)=875+10x — x*.
+)Xét ham s6 f(x)=875+10x —x*c6 dd thi 1a 1 parabol c6 hoanh d¢ dinh x =5 ma hé s6

a=-1 nén maxf(x)=f(5)=900.

Viy gia méi ciia phong 1a 3triéu dong thi loi nhuan thu duoc 1a cao nhat.

Mot doanh nghiép phan phdi ta lanh cao cip dang tap trung chién luoc vao kinh doanh tu lanh
Hitachi véi chi phi mua vao mot chiée 1a 27 (triéu dong) va ban ra voi gia 1a 31triéu dong. Vi
gi4 ban nay thi s6 luong ta lanh ma khach hang s& mua trong mot nam 1a 600 chiéc. Nham muyc
tiéu ddy manh hon nita lugng tiéu thu dong ti lanh nay, doanh nghiép dy dinh giam gia ban va
wdc tinh rang néu giam 1triéu ddng mdi chiéc ta thi s6 luong ti ban ra trong mot nam 1a sé ting
thém 200 chiéc. Vay doanh nghiép phai dinh gia ban méi 1 bao nhiéu dé sau khi da thyc hién
giam gia, loi nhuan thu duoc & 14 cao nhat.
A. 30triéu dong. B. 29triéu ddng. C.130,5trieudong.  D. 29,5triéu dong.

Loi giai
+) Goi x (triéu) dong 1a s6 tién ma doanh nghiép dy dinh giam gi4 trén mdi chiéc tu lanh;
(0<x<4).
Khi do:
Loi nhuan thu duoc khi ban mot chiéc ta lanh 1a 31— x—27 = 4—x (triéu dong).

S6 luong ti lanh ma doanh nghiép s& ban duoc trong mot nam sau khi giam gia 1a 600+ 200x
(chiéc).

+)Lgi nhuan ma doanh nghiép thu dugc trong mdt nam la

f (x)=(4—x)(600+200x ) =—200x" +200x +2400.
+)Xét ham sd f (X) =—200x* + 200x + 2400 trén doan [0; 4] ¢6 db thi 13 1 parabol c6 hoanh d6
dinh x = % e[0;4]= f (0)=2400, f (%) — 2450, f (4)=0
A 1
Vay maxf(x)=2450 < x==.
[0:4] 2
Viy gia méi cua chiéc lu lanh 1a 30,5triéu dong thi loi nhuan thu duoc 1a cao nhat.
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Cau 17: Mot nguoi chuyén dong trong 3 gio véi van tée v(km/h) phu thude vao thoi gian t(h) c6 do

thi ciia ham s van téc nhu hinh duéi. Trong khoang thoi gian 1 gio ké tir khi bit dau chuyén
dong, do thi d6 1a mot phan cua duong parabol c6 dinh 1(2;9) va truc dbi xiang song song véi
truc tung, khoang thoi gian con lai d thi 1a mot doan thang song song véi truc hoanh. Tinh van
tdc Vcla nguoi d6 tai thoi diém t=3.

4
) 1 2 3 r=
A V:% B V=§. C V:@ D V:ﬂ
4 - 4 4 4
Loi giai
vt
4
0o 1 2 3 z:
Giasir v(t)=at’+bt+c  (0<t<1)
Ta co:
a__5
v(0)=c=4 4a+2b=5 T4
v(2)=4a+2b+c=9<1{4a+b=0 << b=5
_322 c=4 c=4
2a

:>v(t)=—%t2+5t+4,0£t£1
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31
1) ==
=v(1) 1
5.,
——t°+5t+4,0<t<1 31
Ta co: v(t)= 314 =v(3)="".
Z,l<t§3

Cau 18: M0t nguoi ¢6 manh vuon hinh tam giac vudng can ABC, AB = BC =100m . Nguoi do dy dinh
dao mot cai ao hinh chit nhat MNPQ nhu hinh v&. Hoi dién tich 16n nhat cia cai ao 1a bao nhiéu?

B
Q
p
A C
N
A. 3000m?>.. B. 5000m”. C. 2500m*. D. 4500m? .
Loi giai
+) Pat AN =x(0<x <100)(m).
Khi d6 do dai NC=100—x
100-x
Tam giac PNC vuéng can & P nén NP = 2
+) Tam gidc AMN yyong can & A nén MN =x4/2.
A . N bAr A 1s 100 —x )
+)Dién tich hinh chir nhat can tim 1a MN.NP = X+/2 =100x — x

2

+)Xétham s6 f(x)=—-x*+100x dd thi 1a 1 parabol c6 hoanh o dinh x =50 va c6 hé s6

a=-1 nén maxf (x)="f(50)=2500m".
[0;100]

Céu 19: DAy truyén d& nén cau treo c6 dang Parabol ACB nhu hinh v&. Dau cubi cia diy dwoc gan chit
vao diém A va B trén truc AA' va BB' v6i d6 cao 30m. Chiéu dai nhip A'B'=200m. B¢ cao
ngan nhit caa day truyén trén nén cau 1aOC =5m. Xac dinh tong cac chiéu dai cac day cap treo
(thanh thang dang ndi nén cau véi day truyén)?
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Cau 20:

A

,

| [T T

A’
A. 34,875m.. B. 35,875m.. C. 36,875m.. D. 37,875m.
Loi giai
4(100;30)
Bt .\.-41

Chon truc Oy trung véi truc dbi xang caa Parabol, truc Oz nam trén nén cau nhu Hinh v&. Khi
d6 ta c6 A(100;30),C(0;5) , ta tim phuong trinh ctia Parabol c¢6 dang y = ax® +bx +c. Parabol

c6 dinh 1a C va di qua Anén ta

b 1
-—=0 a=——
2a 400
¢6 hé phuong trinh: a0+b0+c=5 <«<<b=0

a.100? +bh.100+¢c =30 c=5

Suy ra Parabol c6 phuong trinh y = 4—(]50 x? +5. Bai toan dua viéc xac dinh chiéu dai cac day cap
treo s€ 1a tinh tung d6 nhiing diém M., M,, M, cua Parabol. Ta dé dang tinh dugc tung dd céc
diém co6 cac hoanh do x =25,x,=50,x,=75lan luot la y, =6,5625(m),y, =11,25(m)
Yy, =19,0625(m).

Do d6 tong d6 dai cac day cap treo can tinh 1a

6,5625+11,25+19,0625 = 36,875(m)

Trong mot chuong trinh nghé thuat, c6 mot chiéc cong hinh Parabol duong dung nhu hinh v&.

Chiéu rong cua cong 1a AB=20m. Poan AC =1m,CD =3m. Tinh chiéu cao cua chiéc cong

nay.
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D
A C B
A. 30m. B. 35m. g.- D. %m
Loi giai

+)Chon h¢ truc Oxy nhu hinh vé.

AY

D
A C B
o ’;

+)Theo bai ra ta c6 phuong trinh Parabol 1a y =ax® +b

Toa d¢ cac diém A(-10;0),C(-9;0),D(-9;3)

0=100a+b 3

+)Céc diém A(—lO; 0), D (—9; 3) thudc Parabol nén ta c6 hé =
3=8la+b 100

Vay chiéu cao cua cong la % m.

Cau 21: Khi mot qua bong duge da 1én no s& dat duge do cao nao d6 rdi roi xudng. Biét ring quy dao caa
qua boéng 13 mot cung parabol. Gia thiét ring bong duoc da tir d6 cao 1m. Sau d6 1 gidy no dat
dd cao 8, 5m va 2 gidy sau khi da n6 dat do cao 6m. Hoi sau bao lau qua bong cham dit (Tinh
chinh x4c dén hang phan trim).
A 2,58s. B. 2,509s. C. 2,60s. D. 2,57s.

Léi giai
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+)Vi quy dao cua qua bong 1a 1 Parabol nén c6 dang y = ax® +bx+c

+)Theo bai ra gan vao hé toa d6 va sé twong tng cac diém A, B,C. nén ta ¢
c=1 a=-5
a+b+c=8>5 <<b=125
4a+2b+c=6 c=1

Khi dé parabol c6 dang
y=-5x*+12,5x +1
+)Pé qua bong roi xudng dat thi

X ~ —0,08(1oai)
y=U0&
X ~ 2,58(tm)

Vay s=2,58s

Céu 22: Mot chiéc cong nhu hinh v&, trong d6 CD =6m, AD =4m), phia trén cong c6 dang hinh parabol
|

D& e

Nguoi ta can thiét ké cong sao cho nhiing chién xe container cho hang véi bé ngang thung xe 1a
4m, chiéu cao 1a 5,2m c6 thé di qua dugc (chiéu cao duoc tinh tir mat duong dén noc thung xe

va thing xe c6 dang hinh hop chir nhat). Hoi dinh | cua parabol (theo mép dudi cua cong) cach
mat dt toi thiéu 1a bao nhiéu?
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A. 6,13m. B. 6,14m. C. 6.15m. D. 6,16m.

Léi gidi

+)Chon hé truc nhu hinh vé& d6i véi phan vom cong.

Goi Ola trung diém cia AB, K 1a diém thudc doan thang OAsao cho OK =2m.
+) Khi d6 phuong trinh ctia duong cong parabol c6 dang y =ax® +c .

+) Theo gia thiét ta c6 parabol di qua (—2;1,2),(-3;0) nén ta co:

6
a=——
da+c=12
{9 _0 7 5425 '
a+c= c=2_-216
25

+) Vay dinh | caa parabol (theo mép dudi ctia cong) cach mit dat téi thiu 1a 6,16m _

Céu 23: Mot chiéc cong cia mot ham tri 4n c6 hinh dang Parabol nhu hinh v&, duoc bao vé bang cac
thanh kim loai song song vai truc cua Parabol. Chiéu rong cua céng 1a AB =3,6m, chiéu cao
cua cong 1a OH =3m. Biét rang chan try ciia cac thanh kim loai cach déu nhau trén doan thang
AB, gia thanh kim loai 1a 1220USD /1m. Tinh s6 tién lam song thua.

N
\

A

0

A. 2700USD. B. 2500USD. C. 3000USD. D. 2860USD.
Loi giai
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\

y

AN

A

=<V

oC

+)Chon h¢ truc Oxy nhu hinh vé.
+)Theo bai ra ta c6 phuong trinh Parabol 1a y = ax® +3

Toa d¢ cac diém A(-1,8;0),C(0,3;0)

+)Céc diém A(—1,8;O) thudc Parabol nén ta c6 hé 0= a. (1,8)2 +3=>a= _2—275
—>y= B3
27
+)Tong chiéu dai ctia cac thanh kim loai 1a
25 -25 -25 -25 2 25 143
2. 0,3) +3+ 0,6) +3+ 0,9) +3+ 1,2) +3+ 15) +3|+3=—m
(203 +3+ 2208 +3+ 0 (0.0) + 34 2 (12 +3+ 2wy +3 w314

Vay s6 tién dé 1am céac thanh kim loai 1a %.120 = 2860USD.

Céu 24: Trong mot chuong trinh nghé thuat, c6 mot chiéc cong hinh Parabol duong dung nhu hinh vé.
Chiéu rong cua cong 1a AB=20m. Poan AC =1m,CD =3m. Tinh chiéu cao cua chiéc cong

nay.

A. 30m. B. 35m. C - D. %1

Loi giai
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+)Chon h¢ truc Oxy nhu hinh vé.

AY
D
Al |c B -
@) X
+)Theo bai ra ta c6 phuong trinh Parabol 1a y = ax® +b
Toa do cac diém A(-10; O) ,C (—9; 0), D(—9;3)
0=100a+b |2~ _?
+)Céc diem A(-10;0),D(-9;3) thudc Parabol nén ta c6 hé =
3=8la+b b 100

Vay chiéu cao cta cong la % m.

Khi mot qua bong dugc d4 1én né sé dat duge do cao nao dé rdi roi xudng. Biét rang quy dao cua
qua bong 1a mot cung parabol. Gia thiét rang bong dugc da tir d6 cao 1m. Sau d6 1 gidy né dat
d6 cao 8, 5m va 2 gidy sau khi da n6 dat d6 cao 6m. Hoi sau bao lau qua bong cham dét (Tinh
chinh x4c dén hang phan tram).
A. 2,58s. B. 2,59s. C. 2,60s. D. 2,57s.

Loi giai

+)Vi qui dao cua qua bong 1a 1 Parabol nén c6 dang y = ax® +bx+c
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gty
N

R

+)Theo bai ra gan vao hé toa d6 va sé twong tmg cac diém A, B,C. nén ta ¢

c=1 a=-5
a+b+c=85 <<b=125
da+2b+c=6 c=1

Khi d6 parabol c6 dang
y=-5x*+12,5x+1
+)Dé qua bong roi xudng dat thi

0o X ~ -0, 08(1oai)
V=221 )~ 2,580m)

Vay s=2,58s

Ciu 26: Mot chiéc cong nhu hinh v&, trong ¢6 CD =6m, AD = 4m, phia trén cong c6 dang hinh parabol
|

D& eC

Nguoi ta can thiét ké cong sao cho nhiing chién xe container ché hang voi bé ngang thung xe 1a
4m, chiéu cao 1 5,2m c6 thé di qua dwoc (chiéu cao dugce tinh tir mit dudong dén noc thing xe
va thing xe c6 dang hinh hop chir nhat). Hoi dinh | cua parabol (theo mép dudi cua cong) cach
mit dét téi thiéu 1a bao nhicu?
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A. 6,13m. B. 6,14m. C. 6.15m. D. 6,16m.

Léi gidi

+)Chon hé truc nhu hinh vé& d6i véi phan vom cong.

Goi Ola trung diém cia AB, K 1a diém thudc doan thang OAsao cho OK =2m.
+) Khi d6 phuong trinh ctia duong cong parabol c6 dang y =ax® +c .

+) Theo gia thiét ta c6 parabol di qua (—2;1,2),(-3;0) nén ta co:

6
a=——
da+c=12
{9 _0 7 5425 '
a+c= c=2_-216
25

+) Vay dinh | caa parabol (theo mép dudi ctia cong) cach mit dat téi thiu 1a 6,16m _

Céu 27: Mot chiéc cong cia mot ham tri 4n c6 hinh dang Parabol nhu hinh v&, dugc bao vé bang cac
thanh kim loai song song vai truc cua Parabol. Chiéu rong cua céng 1a AB =3,6m, chiéu cao
cua cong 1a OH =3m. Biét rang chan try ciia cac thanh kim loai cach déu nhau trén doan thang
AB, gia thanh kim loai 1a 1220USD /1m. Tinh s6 tién lam song thua.

N
\

A

0

A. 2700USD. B. 2500USD. C. 3000USD. D. 2860USD.
Loi giai
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Cau 28:

My

AN

\

A

=<V

oC

+)Chon h¢ truc Oxy nhu hinh vé.
+)Theo bai ra ta c6 phuong trinh Parabol 1a y = ax® +3

Toa d¢ cac diém A(-1,8;0),C(0,3;0)

+)Céc diém A(—1,8;0) thudc Parabol nén ta c6 hé 0= a. (1,8)2 +3=>a= _2—275
—>y= B3
27
+)Tong chiéu dai ctia cac thanh kim loai 1a
2[ 20,3 +3+ 22(0,6)" +3+ —2(0,9) +3+ -2 (L2) +3+ = (15 +3 |+3=23m
27 27 27 27 27 6

Vay s6 tién dé 1am céac thanh kim loai 1a %.120 = 2860USD.

Mot doanh nghiép tu nhan A chuyén kinh danh xe gan may cac loai. Hién nay danh nghiép dang
tap trung chién lugc vao kinh doanh xe honda Future Fi véi chi phi mua vao mot chiée 1a 27 triéu
ddng va ban ra v6i gia 31 triéu ddng. Véi gia ban nay sé lugng xe ma khach s& mua trong mot
nam 13 600 chiéc. Nham muc tiéu 1a ddy manh hon nita lugng tiéu thy dong xe dang an khach
nay, doanh nghiép dy dinh giam gia ban va uéc tinh rang néu cir giam 1 triéu ddng mdi chiéc xe
thi sb luong xe ban ra trong mdt nam s& tdng thém 200 chiéc. Vay doanh nghiép phai dinh gia
ban méi 1a bao nhiéu dé sau khi thuc hién giam gia, loi nhuan thu duoc sé 1a cao nhét.
Loi giai
Goi x (triéu dong) 1a sé tién doanh nghiép dy dinh giam gia. =0<x <4

Khi d6: + Loi nhuan khi ban mét chiéc xe la: 4 —x
+ S lwong xe ban duogc trong ndm theo gia mai 1a: 600 4-200x

YCBT thanh: Tim 0<x <4 dé f(x) = (4 — x)(600 + 200x) — —200x° + 200x + 2400
I&n nht.
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Taco: f(x)=—200x> + 200x + 2400 = —200(x — %)2 12450, x €[0;4]

Suy ra: f(x)dat GTLN khix = %

Viy gia méi cua xe 1a 30,5 triéu thi loi nhuan thu duoc sé 1a cao nhat.

Céu 29: MJi bubi chiéu thtr 5 hang tuan, An va Binh tham gia CLB bong r6 dé thu gian va rén luyén.
Trong tran d4u ki niém ngay thanh 1ap Poan, An thuc hién mét duong chuyén bong dai cho Binh,
biét rang qua bong di chuyén theo mot duong parabol nhu hinh vé& bén dudi. Gia su truc Ox
trung v6i mat dat, qua bong rdi tay An & vi tri A va Binh bét dugc bong & vi tri B, khi qua bong
di chuyén tr An dn Binh thi d qua diém C. Biét rang
OA=BH =1,8m;CK =3,6m;OK =2,5m;OH =10m. Xac dinh khoang cach 16n nhét gitra qua
bong so v6i mat dat khi An chuyén vao Binh.

Loi giai
A
Y
LT ~~.__Quy dao parabol
¢ “’

o PBem 2
A 1 OH=10m j

1,8m l_’ o, 34

& Ju Mqtdat S
O K H X

Qué bong di chuyén theo mot duong parabol (P) c6 ham s6 y =ax” +bx+c
A(0:1,8)e(P) =18

B(10;1,8)e(P)<100a+10b+1,8=1,8 < 10a+h=0

C(2,5;3,6)e(P)<:>%a+gb+l,8=3,6c>25a+10b=7,2
. . 12 .24 9 (e ST S
Vay (P) y :_EX +2_5X+§ c6 dinh 1a | (5,4,2) hay khoang céach 16n nhat gitra qua bong

voi mat dat 1a 4,2m.

Cau 30: Trong budi tap k¥ thuat phat cau qua ludi ctia mén cau 16ng. Ngudi choi phat cau voi goc o = 60
s0 v6i mat dat, do cao ctia qua cau khi roi khoi mat vot 1a y, =0,6m so véi mat dat, van té cia
quacaula v, =7m/s (bo qua stc can cua gid), nguoi choi dung tai vi tri phat cdu cach mép trén
cia lugi 2m. Biét phuong trinh chuyén dong cua qua cau khi roi khoi mat vot cau la

_ —0 2 r . NPy sy re A ’ A ’ I
= (W X }+ (tan @)x+Y,, voi (0, yo) la diém tai vi tri phat cau, mép trén cua ludi cau
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16ng cach mit dat 1,524m va g =9,8m/s?. Hoi tai thoi diém qua cau qua ludi thi cach mép trén

cta ludi bao nhiéu (tinh gia tri gin ding)?
AY

Cau long

y0=0,6m p=------—_~ =
Phuong trinh quy dao

&

— Hana.xX+yo biém cham dat

y 2.vorcosta

i

|

I

I

i

I

I

i

|

!

|
&
X

Loi giai
+ Vi tri dig phat cau diém O va vi tri mép trén cua ludi la diém A, ta c6:

Ya

A J

O

Xét tam gidc vuong OAH , ta co:

+ OH =~JON’ = AH? = [2° —(1,524)" =1,295m

Khi qua cau téi A thi
-9,8

x=1295m ->y=—-—_—-——
y 2.7%.cos*60°

(1,295)" +(tan 60°).1,295+0,6 = 2,172m.

Tai thoi diém qua ciu qua ludi thi s& cach mép trén cta ludi: 2,172 1,524 =0,648m.

Cau 31:  MJi budi chiéu thir nam hang tudn, An va Tuén tham gia ciu lac bo Bong rd truong THPT Dién
Hong dé thu gidn va rén luyén than thé. Trong tran ddu ky niém ngay thanh 1ap Poan, An thuc
hién mot dudng chuyén bong dai cho Tuan, Biét rang qua bong di chuyén theo mot duong parabol
nhu hinh v& bén dudi. Gia st rang truc Ox trang voi mat dat, qua bong roi tay An o vi tri A va
Tuan bat dugc qua bong & vi tri B, khi qua bong di chuyén tir An dén Tuan thi di qua diém C .
Biét ring OA=BH =1,8m; CK =3,6m;OK =2,5m;OH =10m. Xac dinh khoang cach 16n
nhét ciia qua bong so vai mat dat khi An chuyén cho Tuén.
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Cau 32:

______ — ] Qui dao parabol

L
-
-
1
5
1
i
]

Loi gigi
Goi quy dao di chuyén cua qua bong la (P):y =ax® +bx+c.
A(0;1,8)e(P)=c=18=(P):y=ax’+bc+18.
B(10;1,8) e(P):>100a+10b+1,8=1,8:>10a+b:0 (1)
C(2.5:3,6)e(P)=6,25a+2,5b+1,8=3,6 = 6,252+ 2,50 =18 (2)

10a+b=0 a=-0,096
Tu (l) va (2), ta co: & .
6,25a+2,5b=1,8 b=0,96

= (P):y=-0,096x" +0,96x+1,8.
Vay khoang cach 16n nhét ciia qua bong so véi mat dat khi An chuyén cho Tuan 1a 4,2m.
Khi mét vat dugc ném 1én thi chiéu cao h (m) so véi mit dat theo thoi gian t (gidy) dugc tinh boi
hamsb h t = —5t° + vt + h, V6i v, lavan tdc ban dau, h,(m) la do cao ban dau cua vat. Mot
qua bong duoc cau thi Messi d4 1én tir mat dat vai van tdc ban dau 1a 20m / s . Hoi:
a/ Po cao 1on nhat cia qua bong so véi miat dat?
b/ Sau bao 1au thi bong cham dat?

Loi giai
Khi mot vat duoc ném 1én thi chiéu cao h (m) so v&i mit dat theo thoi gian t (gidy) duoc tinh
boihamsd h t = —5t" + vt + h, V6i v, 1a van toc ban dau, h, (m) la do cao ban dau cia vat.
Mot qua bong dugc cau tha Messi da 1én tir mat dat véi van tée ban dau 1a 20m / s.

Xét parabol: h t = —5t" + vt + h,

t, =0(s)
Cau tha Messi dé 1én tir mat dat vai van toc ban dau la 20m / §,néntaco: <v, =20 (m/s)
h, =0 (m)

= h t = —5t" + 20t
Qu§ dao ctia qua bong 1a 1 parabol (a=-5<0)vi thé d6 cao nha cia qua bong so véi mat dat
la toa do dinh:
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Cau 33:

Cau 34:

t, = _—20 -2
2.(-5)
h =-5.2°+20.2=20
Do cao cia bong 1a 20m
b/ Sau bao lau thi bong cham dat?

. t =0
Bong cham datnén h = 0 = —5t° 420t = 0 = tl _4

2
Sau 4s thi bong cham dt
Khi mot qua bong dugc dé 1én, né s& dat dén do cao nao d6 rdi roi xudng. Biét quy dao chuyén
dong cua qua bong la mot parabol va c6 do cao h cia qua bong dugc tinh boi cong thuc
h=at®+v,t+h,, trong d6 do cao h va do cao ban dau ho duoc tinh bang mét, t 13 thoi gian
chuyén dong tinh bang gidy, a 1a gia toc chuyén dong tinh bang m/s*; v, 1a van tc ban dau tinh
bang m/ s. Tim do cao I6n nhat ciia qua bong dugc d4 1én so voi mat dat biét sau 0,6 gidy qua
bong dat dugc do cao 5,6 m, sau 2 gidy qua bong dat d cao 7m, sau 3 gidy qua bong cham dat.
Loi giai

Ta c6 mdi quan hé giira cac dai luong duoc biéu thi bai cong thic h = at? +V,t+h,

7 Sau 0,6 gidy qua bong dat do cao 5,6 m => 5,6 =a(0,6)’ +V,(0,6) +h, (1)
[] Sau 2 gidy qua béng dat d6 cao 7m => 7 =a.2° +Vv,2+h, (2)

[ sau 3 gidy qua bong cham dat => 0=a.3* +v,3+h, (3)

Tu (1), (2) va (3) ta ¢6 hé phuong trinh

--10
a(0,6)" +v,(0,6)+h, =56 |2~ %
a2’ +v,24h =7 o vozz%
a3’ +v,3+h,=0 h =1

O h:_—lot2+§t+l
3 3

2w Ll . -10 29 .
[1 Do cao dugc biéu dién bang ham s6 bac 2 h= th +?t +1 nén d6 cao l16n nhat ma qua

bong 1én duogc 1a gia tri 16n nhét ciia ham s trén.

29
I :;—Z:mA:ZQ (m)
%

Cha mot ngdi nha mudn 1am cong nha minh nhu hinh 1, phan trén mdi canh cong la duong
Parabol. Nguoi thg chi can sd liéu cu thé mot bén céng thi c6 thé 1am duoc ca hai canh céng theo
yéu cau. Cha nha cung cip sb liéu Parabol nhu hinh 2. Chon hé toa d6 (1iy don vi mét) véi gbc
toa d0 tai dinh Parabol, em hay 1ap ham s béc hai c6 db thi 1a Parabol (nhu hinh 2) dé giup nguoi
tho thi cong chinh xac phén trén cua cong nhu ¥ ctia cha nha.
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Cau 35:

04 m

Hinh 1

Loi gidi

Ta goi ham s6 can tim 1a: y =ax®+bx+c (a=0) (1)

Do thi ham s6 ¢ dinh 1a diém O(0;0) nén ta thay diém vao (1): 0=a.0* +b.0+c<c=0
Bén tay trai: ta thdy diém ngon co tao d6 (-0,8; -0,4) nén ta thay vao (1)

Ta dugc pt: a.(-0,8)* +b.(-0,8) =-0,4

Bén tay phai: ta thay diém ngon co toa do (0,4;-0,1) nén tat hay vao (1)

Ta duoc pt: a.(0,4)* +b.(0,4) =-0,1

-5

A\ 2 A = — 4 = —

Giai hpt: a.(-0,8)" +b.(-0,8) = -0, a 2
a.(0,4)> +b.(0,4)=-0,1 b=0

AT A A -5
Vay ham s6 can tim la: y:EX2

Trong tran chung két WC2022, L.Messi da c6 co hi thuc hién cu sat phat truc tiép trudc khung
thanh d6i Phap. Cac cau thu Phép lap thanh hang rao chin cach diém da phat 9m va cau thu cao
nhét trong hang rao 1a 2m. Gia dinh rang quy dao qua bong sau khi Messi thuc hién ca sat 1a mot
Parabol (nhu hinh v&) va né dat duoc chiéu cao cuc dai 13 3m sau khi rdi chan Messi 14m. Hoi
ct da phat nay ctia Messi c6 dua bong di qua diém cao nhat ciia hang rao hay khong? Tai sao?

Y

Loi giai

Goi parabol (P):y=ax’+bx+c (a#0).
(P) di qua (0; O) , (14; 3) va ¢6 truc d6i xing x =14 . Ta ¢6 hé phuong trinh.

__3
c=0 196
196a+14b+c=3 < bz%
—28a-b=0 c—o
-3 3
Do dd (P):y=—x*+=x.
0do (P)1y=10gX"+7
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Chiéu cao cua qua bong khi cach Messi 9m 1a
-3 9 3 9 513

T196° 77 196

y

Do qua bong dat dugc chiéu cao 16n hon 2m (% > 2) nén Messi dua bong di qua diém cao
nhét ctia hang rao.

Céu 36: Bac bay c6 mot cai ao dién tich 100m2 Dé nudi ¢4 va vu vira qua bac nudi 20 con /m?. Thi thu
duoc 2 tn ca thanh phdm. theo ctr nghiém nudi ciia minh, bac Bay thiy néu ctr tha giam di 8
con/m? thi mdi con ca thanh pham tang 0,5 kg. Hoi vu téi Bac can tha bao nhiéu ca gidng dé dat
nang suit cao nhat? ( gia sir khong c6 hao hut trong qua trinh nuéi)

Loi giai

Sb con ca bac Bay da nudi trong vu Vira qua la: 100.20 = 2000con

-Ning suit di dat trong vu Vira qua 1a: ;888 =1kg/con

Goi X 1a sd con c4 ma bac Bay da tha giam di

0,5.x

— Ning suét ting thém 1a: =0,0625 kg / con

Vay san lugng thu duoc trong vu t6i cua bac Bay la: f (x)=(2000—x)(1+0,0625x)
o f(x)=-0,0625x +124x+2000

Pé dat nang cao nhat thi san luong thu duoc cao nhat < f (X)max =63504 khi x =992

Vay s6 con ca giéng can tha 1a: 2000—992 =1008 con

Cau 37: Mot qua bong duge da 1én, né sé bay theo quy dao cia mot cung parabol trong mat phang toa do
Oth nhu hinh bén trong d6 t 14 thoi gian ké tir khi qua bong duoc da 1én ( tinh bang gidy), h 1a
d6 cao (tinh bang m) cia qua bong. Gia sir qua bong da 1én tir d6 cao 1,1m. sau 1 gidy n6 dat do
cao 8,6 m. sau 2 gidy dat d6 cao 6m. Hoi do cao 16n nhat ma qua bong dat duoc 13 bao nhiéu? (
1am tron dén hang phan chuc).

Loi giai
Goi f(t)=at®+bt+c(a=0) laham s co dd thi tring véi quy dao cua qua bong.
Theo dé bai, ta cé:
f(0)=11 (c=11 a=-5,05
f (1):8,6<:> a+b+c=8,6 < <b=1255
f(2):6 4a+2b+c=6 c=11

Viay f(t)=-5,05t>+12,55t +1,1
Qua bong dat do cao 1on nhat khi:

t=0_ 22 (g) - (t)=5,05t +12,55t +1,1~8,9(m)
2a 202

28 | Ths. Lé Viét — THPT Thing Long, Ha N6i — Phone: 0835221183 - On thi cam két diém s6



Trung tam BDVH Unix Thang Long — Fanpage: https://www.facebook.com/unixthanglong/
| 00 website: onthivip.com | [1 Kénh Youtube: UnixTL [ CSKH (zalo): 081.234.2211

Cau 38:

Cau 39:

Vay do cao 16n nhat ma qua bong dat duogc 1a 8, 9(m) .

Tai mot budi khai truong, ngudi ta 1am mot cong chao co dudng vién trong cia mit cét 1a dudng
parabol. Ngudi ta do khoang cach giita hai chan cong 1a 4,5m. Tir mot diém trén than cong
ngudi ta do duoc khoang cach téi mat dat (diém H ) 1a 1,8m va khoang cach tir diém H t6i chan
cdng gan nhét 1a 1m . Hay tinh chiéu cao cua céng chao do (tinh theo duong vién trong) theo don
vi mét va lam tron két qua dén hang phan mudoi.

e
R e

Giai
Chon h¢ truc to do sao cho g6c toa do O trang mot chan ciia cong, truc hoanh nam trén dudng
ndi hai chan cong (don vi trén céc truc tinh theo mét) (Hinh 10). Goi ham sé bac hai c6 d6 thi

chira duong vién trong cua cong chao trén 1a y =ax® +bx+c.
Tir gia thiét bai toan ta co do thi ham s6 di qua cac diém O(0;0), A(4,5;0), B(1;1,8) .

¥

1,8%--=

Ho o \A
g1 A

Hinh 10

Thay toa do cac diém trén vao ham s, ta duoc ¢ =0 va hé phuong trinh:

_18

2 _ =4 _ \
45°a+450=0 " 35 g ratacoham s y= 0?4 Sl x Tirdo, dinh cua db thi
a+1b=18 ,_ 81 35 35

=£'

2

ham s trén co tung do 1a _—m(gj L2, 2,6. Vay chiéu cao cua cong 1a khoang 2,6 m.
35 4 35 4

Khi du lich dén thanh phé St. Louis (M§), ta s& thdy mot cai cong Ién co hinh parabol huéng bé

16m xudng dudi, d6 1a cong Arch. Gia str ta 1ap mot hé toa do Oxy sao cho mét chan cong di qua

gbc O nhu Hinh 16 (x va y tinh béng mét), chan kia ctia cong & vi tri c6 toa do (162;0). Biét mot

diém M trén cong co toa do 1a (10;43) .
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Cau 40:

43y M

" -

= s : Q10 | 162
Cong Arch (St.Louis, My) Hinh 16

(Neuon: hups://visaf.vn)

Tinh chiéu cao cta cong (tinh tir diém cao nhit trén cong xudng mat dit), lam tron két qua dén
hang don vi.

Loi giai
Tir d6 thi ta thiy cac diém thudc do thi 1a:
A(0;0), B(10; 43), B(162;0).
Goi ham s6 14 y = ax? +bx+c(a = 0)
Thay toa d6 cac diém A, B, C vao ta duoc hé:
a0’ +b.0+c=0 c=0

al0’> +b.10+¢c=43 <{100a+10b =43
a.162’> +b.162+¢c=0 162°a+162b=0

c=0
43
Sla=———
1520
b 3483
760
Tudotaco y=— 43 x2+3483x
1520 760

Hoanh d6 dinh cua dd thi la: x = —23 =81
a

Khi do: y = —4—3-812 +@-81z186(m)
1520 760

Vay chiéu cao ciia cong 1 186m.

Hai ban An va Binh trao doi v&i nhau:

An n6i: Té doc & mot tai liéu thdy noi rang cong Trudng Pai hoc Bach khoa Ha Nbi c¢6 dang
mot parabol, khoang cach gitra hai chan cong 1a 8m va chiéu cao cua cong tinh tir mot diém
trén mat dat cach chan cong 1a 0,5m 1a 2,93m. Tur d6 t6 tinh ra dwgc chiéu cao cua cong
parabol do 1a 12m.
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S

"~ Ty

Sau mot hdi suy nghi, Binh noi: Néu dit kién nhu ban noi, thi chiéu cao ciia cong parabol ma
ban tinh ra ¢ trén la khong chinh xac.

Dua vao thong tin ma An doc dugc, em hiy tinh chiéu cao cua cong Trudng Pai hoc Bach
Khoa Ha Noi dé xem két qua ban An tinh duoc c6 chinh x4c khong nhé.

Loi giai
Chon hé truc toa do Oxy sao cho mét chan cong dat tai goc toa o, chan con lai dat trén tia OX .
Khi d6 cong parabol 1a mot phan cua dd thi ham sé dang y = ax® +bx (do parabol di qua gbc
toa d6 nén hé sé tu do bang 0).

A

¥

2,031

Parabol di qua cac diém c6 toa do A(8;0) va B(0,5;2,93).
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Thay toa d6 cua A, B vao ham sb ta c6:

0 —293
_ Q2 v
0=a.8 erb.S - 375
2,93=a.0,5"+b.0,5 b 2344

375

-293 , 2344
X"+ X
375 375

Suy racé ham so y =

Ham sb ¢6 dinh 1 4;@
375

46858 ~12,5m.

Suy ra chiéu cao ciia cong la

Két qua caa An gan chinh xac.

Céau 41: M0t cay cau treo c6 trong lugng phan bd déu doc theo chiéu dai ctiia nd. Cay cau co tru thap doi
cao 75m so véi mat cia cdy cau va cach nhau 400m. Céc day cap co hinh dang duong parabol
va duoc treo trén cac dinh thap. Cac day cap cham mit cau ¢ tim ctia cay cau. Tim chiéu cao cua
day cép tai diém cach tAm cta cay cau 100 m (gia sir mat cua cay cau la bang phang).

Loi giai
Chon hé truc toa @ Oxy nhu Hinh 6.13: Truc Ox doc theo mat cua cdy cau, truc Oy vudng
gdc véi truc OX tai tAm cua cdy cau. Khi d6 cac day cap c6 hinh dang dudng parabol c6 bé 16m
huéng 1én trén va dinh cia parabol 1a géc O(0;0) . Vi thé ta gia str cong thirc ciia parabol 1a

y=ax?a>0.

Hinh 6.13

Theo gia thiét, cay cau c6 tru thap doi cao 75 m so voi mat ciia cdy cau va cach nhau 400 m nén
ta co cac diém A(—200;75) va B(200;75) thudc parabol. Khi dé ta co:

75=a-200° =>a :i.
1600
, ) , . 3 .,
Do do, phuong trinh cua parabol la: y =——x".

1600

Véi x=100 ta co y:i-loo2 =18,75.
1600

32 | Ths. Lé Viét — THPT Thing Long, Ha N6i — Phone: 0835221183 - On thi cam két diém s6



Trung tam BDVH Unix Thang Long — Fanpage: https://www.facebook.com/unixthanglong/
| 00 website: onthivip.com | [1 Kénh Youtube: UnixTL [ CSKH (zalo): 081.234.2211

Cau 42:

Vay chiéu cao cua day cép tai diém cach tAm ctia cdy cau 100 m 14 18,75 m.

Cau Nhat Tan bic qua song Hong dugc xem 1a chiéc cau day ving dai nhat Viét. Cau c6 5 tru
thap chinh két néi cac nhip ddy ving nang d& toan bd phan chinh cta ciy cau, ciing la dé tuong
trung cho 5 ctra 6 ¢6 kinh ciia Ha Noi. Mdi tru thap duoc Kién tric tao ddng mi thuat phia trong
bang duong cong tya nhu mot parabol.

a) Gia str rang mit trong cua try cau 1a mot parabol nhu Hinh 7. Khi khong thé do truc tiép
khoang cach tir dinh vom phia trong cta tru cau tgi mat duong, 1am thé nao dé wdc tinh d6 cao
nay?

Hinh 7. Cau Nhat Tdn

b) Gia sir biét do rong cua mat duong khoang 43m. Mot ngudi da dung day
doi (khong gidn) gan 1én thanh tru ciu & vi tri B va diéu chinh d6 dai day doi
dé qua nang vira cham dat (khi lang gio), sau d6 do duoc chiéu dai doan day
doi str dung 14 1,87m va khoang cach tir chan tru cau dén qua nang 1a 20cm.
Néu dung dir liéu tu thu thap duoc va tinh toan theo cach & trén thi ngudi nay
s& wdc tinh duoc d6 cao tir dinh vom phia trong mot tru caa cau Nhat Tan tdi
mat duong 1a bao nhiéu?

Lai gidi

a) Van dé dat ra trong thuc tién 1a khdng do truc tiép khoang cach tir dinh vom phia trong cua
tru cAu toi mat duong nhung can wdc tinh do cao nay.

Pé giai quyét van dé thyuc tién nay bang toan hoc, ta ding do thi ham sb bac hai dé mo phong
cho duodng bién mit trong cua tru cau. Tir cong thirc caa ham s tim dugc Gng véi do thi, ta tinh
do cao can tim.

Buwoc 1. Lwa chon mé hinh toan hoc

Dung dd thi ham sé bac hai mé phong cho dudng bién mit trong cua try cau nhu Hinh 9a.
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Khoang cdch hai chén trp

Hinh 9a. Parabol mé phdng duéng bién
phia trong cda tru cdu

Budt 2. Phat biéu bai toan

- Trong h¢ truc toa do Oxy (dugc chon nhu Hinh 9b), tung d§ dinh S cua parabol 1a bao
nhiéu?

Buwéc 3. Gidi quyét bai todn todn hoc

Trudc hét, ta tim cong thirc ham sd, bang cach:

- Po khoang cach OA giita hai chan try cta cau, tir d6 xac dinh toa do diém A/ H (v6i H 1a
trung diém caa OA).

- Chon mét diém B cu thé trén thanh tru cau, xac dinh hinh chiéu B trén mit duong rdi do
BB' va OB'. Tur day, xac dinh toa do diém B.

Jl‘.l'. S

HY

Q

Hinh 9b. Chon hé truc toa 86 Oxy
- Tim ham sd béc hai c6 cong thic tong quat: y = ax? +bx+c biét dd thi ham sé nay qua gbc
toa d¢ va hai diém A, B.
- Sau cung tinh tung d¢ dinh S..
Buwéc 4. Tra loi két qud cho van dé thuc té

Uc luong két qua do cao tir dinh vom phia trong cua tru cau téi mat duong (c6 thé lam tron
tung d6 dinh S dén don vi mét).

b) Chon hé truc toa @ nhu Budc 2 ¢ cau a.
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Cau 43:

Do thi ham sb bac hai y=ax’+bx+c di qua géc toa d6 O(0;0) nén c¢=0. Suy ra cong thuc
ham sb 1a ax® +bx.

Mt khac d6 thi ham s6 qua 2 diém A(43;0), B(0,2;1,87) nén ta c6 hé phwong trinh:
{a-(0,2)2 +5-0,2=1,87

a-43’ +b-43=0
187 841 . .. 187 , 8041
Suyraa=——;b= néncohamsdo y=——X"+—
856 856 856 856

Hinh chiéu ctia dinh S trén truc hoanh 1a H nén
X 43
ve =1 (x) =f(xH)=f(7A] - f(;j ~100,98.

Viy do cao tir dinh vom phia trong mot try ctia cau Nhat Tan téi mat duong 1a khoang 101m.

(Luu y: Két qua nay 1a gia dinh theo s6 liéu do nguoi nay tu thu thap, khong anh huong dén do
cao that trong thyc té).

Mot van dong vién bong chuyén danh mot qua bong 1én véi vi tri ban dau tir do cao 4 ft (tinh tir
tay danh bong dén mat dat). Tai thoi diém 0,5s trai bong & do cao 10ft va tai 1s thi trai bong &
do cao 8ft

a) Viét cong thuc tinh do cao qua bong tinh theo thoi gian t(s) sau khi duoc danh ra, biét cong
thire tinh h(t) 1a mot ham sb bac 2

b) P cao 16n nhit qua bong dat duoc 14 bao nhiéu?

¢) Béi phuong c¢6 bao nhiéu gidy dé chay dén ctru qua bong trude khi nd cham dén mat dat?

Léi giai
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Cau 44:

a) Dung hé hé toa d6 nhu hinh v& véi goc toa do O trung vai vi tri danh cua van dong vién
Goi (P):h(t)=at* +bt+c
e Vi tri ban dau 1a tir d6 cao 4 ftnén A(0;4)e(P)<c=4(1)
e Tai thoi diém 0,5s trai bong & do cao 10ft nén B(%;le e(P)e %a+%b+c =10 (2)
e Tai 1s thi trai bong ¢ do cao 8ft nén C(l;8) € (P) < a+b+c=8 (3)

=4

a=-16
e Tur (1),(2),(3) ta ¢6 hé phuong trinh: %a+%b +c=10<=<b=20
a+b+c=8 B
o Viy h(t)=—16t"+20t+4
2
b) Ta co: h(t)=-16 22t |ra=-16[t-2] + 224
4 8 4 4
Ao i I -y .41 .. 5
e Vay do cao nhatCuaquabongdatduqclaZ talt:§
(5L s
¢) Khi qua bong cham dat thi h(t)=0 <> —16t2+ 20t +4 =0 < 8
541
=22

e Viy d6i phuong co 1,43s dé ciru bong trude khi bong cham dét

Mot méy bay truc thing ciru ho bay & do cao 500 (feet) so vai mat dat, dang chuan bi phun nuéc
vao mot dam chay ring tir trén khong. Do cao h (feet) ciia nudc so véi mat dat tinh theo thoi gian
t (S) ké tir lac may bay phun ra 1a mot ham s6 bac 2. Tai thoi diém 5s sau nudc phun thi téi duoc
phia trén dam chay dang bdc lira cao 90m. Tinh khoang cach tir dam chay dén may bay theo
phuong ngang biét rang khoang cach theo phuong ngang tinh tir diém chay dén may bay 1a x =85
(ft)
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—

Léi giai
0]

500| Tructhing

90 fmmce-

Damchay i

5

0

e Chon hé truc Oth nhu hinh v& véi goc toa do O 1a vi tri trén mat dat thang ding véi truc

thang

e Goi (P):h(t)=at’+bt+c,

e Ta ¢6: ham s6 bac 2 nay c6 dinh 1(0;500)va qua A(5;90)
1(0;500)e(P) (¢ =500 a=——o

e Khi d6: < —£=O S-—= <4b=0

2a 2a 500
A(590)e(P)  |25a+5b+c=90 |7

Vay h(t)= —%tz +500

2582

41

 25\82

41
Vay khoang cach theo phuong ngang tir dam chay dén may bay la X =851t ~ 469, 2 (ft)

t ~5,52s

o Khi nudc cham dét thi h(t)=0< —%tz +500=0 <

t =

(L)

Céau 45: Stc manh dong co (tinh bang don vi ma luc) sinh ra tir may caa mot cand ¢ toe d6 quay r vong/
phit dugc xac dinh bai ham s6: p(r)=-0.000025r" +0.2r — 240 . Vay sirc manh ln nhét cua
dong co nay dat dugc 1a bao nhiéu? Khi do, dong co phai quay bao nhiéu vong/ phut?
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Loi giai
Ta co: p(r)=-0.000025r°+0.2r — 240 Ia ham s6 bac 2
eTXD: D=R
« Dinh 1(4000;160)
eBBT
r| —eo 4000 +00
160
o(r
—00 —00

Dua vao BBT, sttc manh I6n nhét caa dong co 1a 160ma luc, dat dugc tai 4000 vong/phut

Cau 46: Khi mot qua bong duoc da 1én, no6 s& dat dén do cao nao do rdi roi xubng. Biét rang quy dao caa
qua bong 1a mot cung parabol trong mit phang véi hé toa do Oxy, trong 6 x 1 thoi gian (tinh
bang gidy), ké tir khi qua bong duoc da 1én; y 13 do cao (tinh bang mét) cua qua bong. Gia thiét
rang qua bong dugc da tir mot néc nha cao 3m. Sau d6 1 gidy, qua bong dat do cao 6m va 3 gidy
sau khi da 1én, n6 ¢ do cao bang véi do cao tir vi tri xudt phat (xem hinh ).

a) Hay tim ham s6 bac hai biéu thi d6 cao y theo thoi gian X va c6 phan do thi tring véi quy

da0 cua qua bong trong tinh hudng trén.

b) Xac dinh do cao 16n nhit cua qua bong (tinh chinh xac dén hang phan nghin).

¢) Sau bao lau thi qua bong s& cham dat ké tir khi da 1én (tinh chinh xac dén hang phan trim)?
Loi gidi

a) Chon goc toa 6 O dudi mit dit theo phuong thang ding so véi vi tri ciia ngudi da banh
e Vi tri ctia ngudi da banh 13 A va trai banh tiép dat ¢ vi tri B
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e Giast y=f(x)=ax’+bx+c(a=0).
e Qua bong duge da 1én tir do cao 3m, nén: f(0)=c=3

e Sau d6 1 gidy n6 dat do cao 6m nén: f(1)=a+b+c=6
e Sau khi d4 4 gidy, qua bong & d6 cao 3m, nghia la: f(4)=16a+4b+c=3

c=3 a=-1
o Tir d6 ta c6 hé phuong trinh bac nhat: {a+b+c=6 <« <{b=4

16a+4b+c=3 c=3
Vay, ham s6 can tim la: y = f(X) =—x* +4x+3
b) Do cao 16n nhit cua qua béng chinh 1a tung d6 cua dinh parabol, cu thé: y = —% =7m.
¢) Bé qua bong cham dét thi cao d6 bang 0
x=2-+/7~-0,65

X =2+/7 ~ 4,65
Nhu vay, qua bong cham dat sau gan 4,65 gidy.

oy=0=x*+4x+3=0=

Ciu 47: Canh cong cua gia dinh ban An nhu hinh v&. Ban An mudn do chiéu cao cua cai cong, biét rang
ban An chi duoc nha san xuit cong bé mot vai dit liéu: Chiéu rong cua cong 1a 5m, vi tri thap
nhat ciia phan trén cong cach mat dat 3m va tir mot diém cach chan cong 1m, ngudi ta ding thudc

do dugc chiéu cao la 9—; m

Léi giai

DEF’E

W\ g
AN
A

-~

, S e .

Xem phan phia trén cta cai cong 1a mot parabol, vay dé tim dugc do cao caa cong ta chon hé
truc toa do nhu hinh vé véi goc toa do O nam & vi tri chan coa Céng.

e Goi ham so bac 2 1a (P):y = f (x)=ax’+bx+c (a=0)

e Do vij tri thap nhét ciia phan trén cong cach mat dt 3m nén A(0;3)e(P) < 3=c (1)

o Tir mot diém cach chan cong 1m, ngta ding thude do duoc chiéu cao 1a 9l m nén:
B(l;% E(P)Q%:a+b+C (2)
25 25
e Chiéu rong caa cong 1a Smnén C(5;3)e(P)«<3=25a+5b+c  (3)
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Cau 48:

4

a=——
25

c=3

O
Il

o Tu (1),(2),(3) ta c6 h¢ phuong trinh: <a+b+c= 2—; =

[COING NI

25a+5b+c=3 c

e Suy ra phuong trinh: y = f (X):—%X2 +§X+3

e Khi d6: do cao cua cong chinh 1a tung d6 dinh y, = —43 =4m
a

Viy cong cao 4m

Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan may céac loai. Hién nay doanh nghiép
dang tap trung chién lugc vao kinh doanh xe hon da Future Fi véi chi phi mua vao mét chiéc 1a
27 va ban ra voi gia 1a 31 triéu dong. Voi gid ban nay thi s luong xe ma khach hang s& mua
trong mot nam 1a 600 chiéc. Nhdm muc tiéu day manh hon nita lugng tiéu thu dong xe dang dn
khach nay, doanh nghiép du dinh giam gia ban va udc tinh rang néu giam 1 triéu dong mdi chiéc
xe thi s6 luong xe ban ra trong mot nam 14 s& tang thém 200 chiéc. Vay doanh nghiép phai dinh
gia ban mai 1a bao nhiéu dé sau khi di thuc hién giam gia, loi nhuan thu duoc s& 14 cao nhét.
Loi giai

e Goi X ddng la sb tién ma doanh nghiép A du dinh giam gia; (0<x<4).
Khi do:
e Loi nhuan thu dugc khi ban mot chiéc xe 1a 31—x—27 =4-X.
e S6 xe ma doanh nghiép sé& ban duoc trong mot nam 1a 600+ 200X .
e Loi nhuan ma doanh nghiép thu dugc trong mot nam la:

f (X) = (4 —x)(600+ 200x) = —200x° + 200x + 2400.
e Xét ham s f (X) =—200x% + 200x + 2400 trén doan [0;4]
e TXD: D=R

e binh | (%, 2450)

e BBT:

1@

A s

—0o —00

1
Vay max f (x)=2450 & x==.
* Véy ma (x) S x=7

Tuc 1a khi giam gia mdi xe di 0,5 triéu dong thi sb xe ban ra duoc nhiéu nhat
Viy gia méi cua chiée xe 1a 30,5 triéu dong thi loi nhuan thu duoc 1a cao nhat.
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